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Component 1

Introduction
As a voice teacher, Vocal Habilitation Professional (VHP), and music therapist, I frequently work with individuals whose vocal needs sit at the intersection of voice pedagogy, music therapy, and elements of speech-language rehabilitation. Singing-informed methods have been shown to support respiratory-phonatory coordination, prosody, and communication through shared neural pathways between speech and singing (Lee et al., 2019; Santoni, 2025). In my practice, I often encounter older adults with presbyphonia as well as individuals diagnosed with Alzheimer’s disease and Parkinson’s disease. Research indicates that musical responsiveness is often preserved even when linguistic abilities decline (Baird and Samson, 2015), which further motivates my interest in singing-informed interventions.
My curiosity about these methods began when I was introduced to Vocal Intonation Therapy (VIT), a Neurologic Music Therapy (NMT) technique designed to support phonation, prosody, and breath control (Cohen and Masse, 1993; Thaut, Santoni and Edwards, 2025). From there, I became increasingly interested in related approaches such as Melodic Intonation Therapy (MIT), originally developed for individuals with aphasia (Sparks, Helm and Albert, 1974; Sparks and Holland, 1976), and Therapeutic Singing (TS), which encompasses structured singing practices used to promote voice and speech outcomes across neurological conditions (Santoni, 2025; Thaut, McIntosh and Hoemberg, 2025).
As Puerto Rico's population of older adults continues to grow, and as I continue to encounter these populations in both clinical and studio contexts, I feel a strong need to explore the evidence underlying these approaches and how they may be responsibly integrated into my practice.

Planned Program of Study

A. Context 
In my everyday work as a voice teacher, I teach students ranging from children to adults over 60. As I observed how ageing affected their vocal function, my curiosity about the physiology of the voice grew. This eventually led me to pursue certification as a Vocal Habilitation Professional (VHP) and to continue toward Vocal Rehabilitation Specialist (VRS) training. In Puerto Rico, voice education has traditionally been geared toward aspiring professional singers, leaving little space for community members or clinical populations who could benefit from singing-informed approaches.
My work as a music therapist expanded my understanding of how singing could serve diverse populations. I regularly facilitate music therapy sessions with older adults, many of whom live with dementia or Parkinson’s disease. Dementia research shows that musical memory and engagement often remain intact even when speech-language function declines (Baird and Samson, 2015), and music therapy literature highlights the emotional, cognitive, and communicative value of music for older adults (Grocke and Wigram, 2007). Additionally, singing has been shown to support respiration, vocal intensity, and communication in people with Parkinson’s disease (Stegemöller et al., 2017).  Last year, I assisted the director of the first Parkinson’s Choir in Puerto Rico—an experience that highlighted how structured vocal activities can complement work typically done in speech therapy.
Singing-based therapeutic techniques such as MIT, VIT, and TS are well established within Neurologic Music Therapy (Thaut and Hömberg, 2025). MIT, for example, uses melodic intonation to stimulate right-hemisphere networks in people with aphasia (Sparks and Holland, 1976; Thaut et al., 2025), while VIT incorporates vocal exercises designed to improve respiratory drive, prosody, and phonation (Thaut, Santoni and Edwards, 2025). Meanwhile, TS spans a range of singing practices tailored to improve voice, articulation, and breath control (Santoni, 2025).
Given the rising number of older adults in Puerto Rico and the lack of local culturally adapted interventions, reviewing the literature feels like a necessary step toward understanding how these methods might be meaningfully integrated into my practice. This study aims to help me bring evidence-informed strategies into a context where they are not yet widely known or accessible.

B. Aims
· To explore the range of evidenced-based singing-informed interventions used with individuals who have neurological conditions.
· To identify which approaches may be relevant and appropriate to integrate into my dual practice as a voice teacher and music therapist.
· To examine gaps in the literature that may guide future study or professional development.
· To reflect on how the role of the voice teacher intersects with therapeutic and rehabilitative work in neurologic populations.

C.  Objectives
· To conduct a narrative, semi-systematic review of studies on MIT, VIT, and TS as singing-informed interventions in neurologic populations.
· To determine which interventions align with my current and future practice and why.
· To evaluate what the empirical literature reports about the effectiveness of these interventions for supporting speech and voice.
· To use this review to guide decisions about further training, clinical focus, and research interests.

D. Expected Learning Outcomes
· To broaden my understanding of singing-informed interventions used in neurological voice and speech rehabilitation.
· To deepen my knowledge of different literature review types and the rationale for choosing among them.
· To successfully design and complete a literature review that informs both my academic work and professional practice.
· To identify areas of future training or research that align with my long-term goals in voice and neurologic rehabilitation.

Timescale (GANTT Chart)
 
[image: A graph on a white sheet

AI-generated content may be incorrect.]








Methodology 
When I began this project, my research question was still evolving, and I felt that a narrative review would give me the flexibility I needed in the early stages. Narrative reviews allow researchers to explore a topic without the strict constraints of a systematic review, which typically requires multiple reviewers and several months to complete (Ferrari, 2015). Because this project needed to be completed within a shorter timeframe and conducted independently, a narrative approach felt appropriate.
As I continued reading, however, I realised that I needed to narrow my focus. Although I initially planned to look only at Vocal Intonation Therapy (VIT), there were very few studies available. Melodic Intonation Therapy (MIT) offered a larger body of research, but much of it came from the speech-language pathology field rather than from music therapy. MIT also has a long historical trajectory, beginning in the 1970s (Sparks, Helm and Albert, 1974), and has since been incorporated formally into Neurologic Music Therapy. I also noticed that many studies combined MIT, VIT, and other singing-based practices under broader categories such as Therapeutic Singing (TS). For this reason, I expanded my question to include “singing-informed interventions,” which encompasses all of these approaches.
Because I wanted my review to reflect the music therapy perspective, I excluded studies that focused solely on speech therapy unless they offered insight relevant to NMT practice. I also excluded studies that addressed non-neurological populations or that focused exclusively on psychosocial outcomes without examining voice or speech.
To ensure the review maintained structure and rigour, I incorporated elements of semi-systematic review design. Semi-systematic reviews are often used when a topic spans multiple disciplines or when terminology varies significantly across fields—conditions that apply strongly to MIT, VIT, and TS (Paré and Kitsiou, 2017). To bring methodological clarity, I applied explicit inclusion and exclusion criteria (Table 1), recorded my search strategies, and organised findings thematically. This combination preserved the narrative tone appropriate to practice-based inquiry while ensuring sufficient rigour (Randolph, 2009; Xiao and Watson, 2019).






Table 1. Inclusion / Exclusion Criteria
	Category
	Inclusion Criteria
	Exclusion Criteria
	Rationale

	Population
	Adults with neurological conditions (e.g., aphasia, Parkinson’s, dementia)
	Non-neurological populations (e.g., singers with muscle tension dysphonia, children without neurological diagnoses)
	Aligns with NMT clinical population scope and my research question

	Intervention
	MIT, VIT, TS, or any structured singing-informed therapeutic technique
	General music therapy without vocalisation, purely psychosocial singing groups
	Focus on interventions affecting voice, speech, articulation, or breath

	Outcomes
	Studies reporting voice, speech, communication, respiratory, or articulatory outcomes
	Studies reporting only emotional, social, or quality-of-life outcomes
	Ensures voice/speech focus consistent with my practice goals



My search began with the University of Wales online library, followed by Google Scholar, the Academy of Neurologic Music Therapy research database, and references cited in review papers and the NMT Handbook. Keywords included “Melodic Intonation Therapy,” “Vocal Intonation Therapy,” “Therapeutic Singing,” “singing-based rehabilitation,” and “neurological voice disorders.” As my background is in both music therapy and voice pedagogy, I also searched for studies where singing teachers or music therapists were involved in the research.
After refining my parameters, I identified 55 sources, including literature reviews, theses, and empirical studies. I organised them into three categories—MIT, VIT, and TS—because these were the most consistent groupings across the literature. Some studies overlapped categories and were labelled accordingly. After that, I classified each according the following neurological disorders: Parkinson’s Disease (PD), Aphasia, Dysarthria and Traumatic Brain Injury I constructed a table summarizing theis information to help me organize the results (Appendix 1).
Although this project remains grounded in narrative review traditions, supplementing it with semi-systematic elements—clear criteria, structured searching, thematic categorisation, and critical comparison—strengthens its reliability and transparency. This blended approach supports the goals of practice-led research by allowing flexibility while still maintaining academic rigour. It will provide a solid foundation for Component 2, where I will synthesise findings across MIT, VIT, and TS and reflect critically on their relevance to my developing practice.

Component 2 
2.1 Introduction 
Neurological conditions such as Parkinson’s disease (PD), stroke-induced aphasia, traumatic brain injury (TBI), Alzheimer’s disease and other dementias frequently result in complex disruptions to speech, voice and communication (Hou et al., 2019; Wang et al., 2024). These impairments—manifesting as hypophonia, breath–voice discoordination, prosodic flattening, articulatory imprecision and reduced expressive fluency—significantly diminish individuals’ functional participation, psychological wellbeing and personal identity (Sihvonen et al., 2017; Stegemöller et al., 2017). In Puerto Rico, neurological disease burden is particularly pronounced. Stroke remains the first cause of long-term disability (Zevallos et al., 2015), and aphasia affects an estimated 20–40% of survivors, with Spanish-language groups reporting rates as high as 40.39% (Gonzalez, Rojas and Ardila, 2021). Alzheimer’s disease constitutes 12.5–14% of cases among adults over 65, with approximately 70,000 individuals affected (Oquendo-Jiménez et al., 2010; Feliciano-Astacio et al., 2019; Cabrera, Felici and Cartagena, 2024). Around 25,000 Puerto Ricans live with PD (Ortiz et al., 2023), yet local access to neurologically specialised speech and voice rehabilitation remains uneven.
Within this context, singing-informed interventions like Melodic Intonation Therapy (MIT), Vocal Intonation Therapy (VIT) and Therapeutic Singing (TS) are emerging as promising modalities for communication rehabilitation. Grounded in neuroplasticity, auditory–motor coupling and expressive breath–voice integration (Thaut, 2005; Schlaug, Maechina and Norton, 2008; de l’Etoile, 2010) these approaches appear well-suited not only to neurological communication needs but also to Puerto Rico’s culturally embedded musical traditions. Furthermore, contemporary voice-care literature increasingly recognises that effective rehabilitation of complex communication disorders requires multidisciplinary collaboration (Gilman et al., 2010; Loar, 2020; Brown, 2024; Flock et al., 2025), a principle that will be explored throughout this review. This study therefore examines the theoretical, empirical and practical foundations of singing-informed interventions and evaluates their relevance to my evolving interdisciplinary practice.



2.2 Literature Review 

Defining Singing-Informed Interventions
The term singing-informed intervention is employed inconsistently across voice pedagogy, speech–language pathology and music therapy, reflecting the interdisciplinary nature of voice and communication research while simultaneously complicating theoretical clarity and methodological comparison. This lack of terminological consensus poses challenges for literature synthesis, as similar mechanisms may be described using divergent disciplinary language, while interventions labelled identically may pursue fundamentally different therapeutic aims. Before embarking on a literature review, it is important that we define these concepts in the context of the different disciplines that employ it and come up with a useful definition that fits our purpose. 
Within voice pedagogy and vocology, singing-informed approaches are grounded in the optimisation of vocal function through respiratory–phonatory coordination, resonance strategies, vowel modification and timbral shaping (Sundberg, 1987; Titze, 2008). These approaches are underpinned by a habilitative orientation, defined as the enhancement and protection of vocal function in the absence of pathology and distinguished from rehabilitation, which addresses voice disorders arising from injury or disease (Titze and Verdolini Abbott, 2012). Although pedagogical strategies may indirectly benefit speech through improved airflow and phonatory stability, they do not typically engage neurologically targeted mechanisms or structured therapeutic progression, limiting their direct applicability to individuals with acquired neurological communication disorders.
Within speech–language pathology, singing-informed tasks are employed as structured therapeutic tools to target core components of motor speech and expressive communication. The rhythmic and melodic properties of singing have been shown to support articulatory timing and motor sequencing, facilitating more stable speech production patterns, particularly in neurologically impaired populations (Thaut, 2005; de l’Etoile, 2010). Singing-based approaches are also used to modulate prosody, enabling greater pitch variation and expressive intonation in conditions characterised by monotonic or dysprosodic speech, such as Parkinson’s disease and traumatic brain injury (Baker, Wigram and Gold, 2005; Tamplin et al., 2019; Santoni, 2025). In addition, the sustained and regulated airflow required for singing promotes improved breath–speech synchronisation, which is essential for intelligible and efficient spoken communication . Empirical studies further demonstrate that singing-informed interventions can enhance voice quality and phonation stability by encouraging continuous voicing, balanced vocal fold vibration and improved respiratory–phonatory coordination (Haneishi, 2001; Tamplin, 2008b). These physiological benefits are particularly relevant for individuals with dysarthria, for whom singing-based exercises have been associated with measurable gains in speech intelligibility and vocal control (Tamplin, 2008b). Historically, these principles are exemplified in Melodic Intonation Therapy, which was originally developed within speech–language pathology as a treatment for nonfluent aphasia (Sparks, Helm and Albert, 1974; Sparks and Holland, 1976) and later incorporated into the Neurologic Music Therapy framework, where it continues to be widely applied and empirically supported in aphasia rehabilitation (Zumbansen, Peretz and Hébert, 2014; Thaut et al., 2025).
Within Neurologic Music Therapy (NMT), singing-informed interventions are explicitly conceptualised as neurofunctional speech–motor rehabilitation techniques, grounded in principles of auditory–motor coupling and experience-dependent neuroplasticity (de l’Etoile, 2010; Lee et al., 2019). Rather than treating singing as an expressive or secondary activity, NMT employs structured musical stimuli to facilitate reorganisation and compensation within impaired neural networks that support speech and voice production (de l’Etoile, 2010; Lee et al., 2019). Central to this approach is the use of rhythmic entrainment to stabilise motor timing, continuous voicing to support phonatory control, and enhanced breath–voice coordination to improve respiratory efficiency and vocal output (de l’Etoile, 2010; Thaut, McIntosh and Hoemberg, 2025). Melodic and temporally structured cueing are further utilised to scaffold motor planning and execution, particularly in individuals with disrupted speech initiation, reduced fluency, or impaired prosody (Thaut et al., 2025). Within the NMT framework, Melodic Intonation Therapy (MIT), Vocal Intonation Therapy (VIT) and Therapeutic Singing (TS) constitute three of the eight core speech techniques that rely directly on singing-based mechanisms to target neurologically mediated communication impairments. While additional NMT techniques—such as Oral Motor and Respiratory Exercises (OMREX), Rhythmic Speech Cueing (RSC) and Musical Speech Stimulation (MUSTIM)—do not involve singing per se, they similarly draw upon rhythmic and melodic elements to facilitate motor speech output (Thaut and Hömberg, 2025). This integrated framework underscores NMT’s position as a neurologically grounded, mechanism-driven approach in which singing functions as a precise therapeutic tool rather than a purely artistic modality (Thaut, McIntosh and Hoemberg, 2025).
For the purposes of this review, singing-informed interventions refers to structured therapeutic approaches that adapt singing—melody, rhythm, breath control, continuous phonation and expressive vocalisation—to address neurologically mediated communication impairments. This definition integrates pedagogic, clinical and neuroscientific perspectives while supporting a coherent selection of studies.

Neurologic Music Therapy as a Framework for Singing-Informed Voice Rehabilitation
Neurologic Music Therapy (NMT) provides a coherent theoretical framework for understanding singing-informed interventions as neurologically grounded approaches to speech and voice rehabilitation. Central to NMT is the principle that rhythmic and melodic auditory stimuli can influence motor output by engaging time-locked neural networks involved in movement planning and execution (Thaut, 2005). This principle is particularly relevant for speech and voice rehabilitation, as effective speech production depends on precise temporal coordination among respiration, phonation and articulation—processes frequently disrupted following neurological injury or disease (Lim et al., 2013; Lee et al., 2019).
Within this framework, Melodic Intonation Therapy (MIT) capitalises on the preserved ability to sing in individuals with non-fluent aphasia by embedding speech-like utterances within melodic and rhythmic templates. Early clinical observations demonstrated that intoned phrases could facilitate expressive language when spoken repetition was ineffective (Sparks, Helm and Albert, 1974). Subsequent neuroimaging studies provided mechanistic support for these findings, demonstrating increased right-hemisphere auditory–motor activation and structural changes in white-matter pathways following intensive MIT intervention (Schlaug, Maechina and Norton, 2008; Schlaug, Marchina and Norton, 2009). These findings support the interpretation of MIT as a motor relearning system rather than merely a compensatory communication strategy, aligning with contemporary models of experience-dependent neuroplasticity.
Vocal Intonation Therapy (VIT) extends these principles to vocal motor rehabilitation by employing graded vocal exercises that emphasise sustained phonation, pitch variation and controlled breathing (Cohen and Masse, 1993). This approach directly targets deficits commonly observed in neurogenic dysarthria and hypophonia, particularly in conditions such as Parkinson’s disease (Cohen and Masse, 1993). Within NMT, VIT exercises are systematically sequenced to promote motor learning through repetition, progression and feedback, reinforcing neural pathways associated with efficient voice production (de l’Etoile, 2010; Thaut, McIntosh and Hoemberg, 2025)
Therapeutic Singing (TS) occupies a broader and more flexible conceptual space, integrating elements of both MIT and VIT while allowing adaptation of repertoire, tempo and expressive demands to individual needs (Tamplin, 2008a; Santoni, 2025). This flexibility facilitates application across heterogeneous neurological populations and supports functional communication goals beyond narrowly defined speech or voice outcomes. At the same time, it introduces methodological variability, which can complicate cross-study comparison when mechanisms and therapeutic intent are insufficiently specified (Zumbansen, Peretz and Hébert, 2014).
Importantly, NMT provides a theoretical justification for grouping diverse singing-based interventions under the umbrella of Therapeutic Singing when multiple singing-informed techniques are employed within the same intervention. By situating MIT, VIT and TS within a unified neurofunctional framework, NMT clarifies underlying mechanistic commonalities while preserving clinically meaningful distinctions. Collectively, these differences underscore the importance of diagnosis-specific intervention selection and justify the use of Therapeutic Singing as an umbrella term only when the targeted mechanisms and therapeutic objectives are explicitly articulated.

Shared Neural Pathways of Singing and Speech
A substantial body of neuroscientific research demonstrates that singing and speech share overlapping yet partially distinct neural substrates (Brown et al., 2004; Zarate, 2013; Moss, 2023) a distinction that underpins the therapeutic potential of singing-informed interventions. Both behaviours rely on coordinated activation of respiratory, laryngeal and articulatory systems; however, singing engages additional neural resources, particularly within the right hemisphere (Brown et al., 2004; Zarate, 2013). Functional imaging studies show that singing activates bilateral auditory cortices, premotor regions, supplementary motor areas and emotional processing networks, reflecting the integration of motor planning, auditory feedback and affective engagement (Brown et al., 2004; Zarate, 2013; Moss, 2023).  
The involvement of right-hemisphere networks is especially significant for individuals with left-hemisphere language damage. Research indicates that melodic contour processing and temporal-metric organization can scaffold expressive language when traditional speech pathways are compromised (Schlaug, Marchina and Norton, 2009). Structural neuroplastic changes in the right arcuate fasciculus following MIT further support the capacity of singing-based interventions to induce long-term reorganization of language networks (Norton et al., 2009). These findings align with theories of bilateral redundancy in vocal communication, suggesting that singing can access preserved neural resources unavailable to speech alone (Brown et al., 2004; Schlaug, Maechina and Norton, 2008; Zarate, 2013).
Beyond language networks, singing also engages basal ganglia circuitry involved in motor timing and initiation (Brown et al., 2004; Thaut, 2005; Stegemöller et al., 2017). This engagement is particularly relevant for Parkinson’s disease, where basal ganglia dysfunction contributes to hypokinetic dysarthria characterised by reduced loudness, monoprosody and impaired initiation (Stegemöller et al., 2017). By providing external rhythmic structure and continuous voicing, singing-informed interventions may compensate for internal timing deficits, facilitating more stable and expressive speech output.
Finally, singing engages motivational, emotional and memory-based systems that enhance therapeutic outcomes (Grocke and Wigram, 2007; Baird and Samson, 2015; Tamplin and Baker, 2017). Familiar melodies activate autobiographical and emotional networks that remain relatively preserved in dementia, supporting expressive engagement even as linguistic abilities decline (Baird and Samson, 2015). This reinforces the cultural relevance of singing in Puerto Rico, where musical participation is deeply embedded in communal identity.

Rhythmic Entrainment and Motor Speech Organisation
Rhythmic entrainment constitutes a core mechanism underlying the efficacy of singing-informed interventions within NMT. Entrainment refers to the synchronisation of biological rhythms with external auditory stimuli, a process that can stabilise motor output through predictable temporal cues (Thaut, 2008) In speech production, rhythmic entrainment supports consistent syllabic timing, smoother articulatory transitions and improved coordination across speech subsystems (Thaut, 2008; Thaut et al., 2019).
Empirical evidence demonstrates that rhythmically structured speech and singing tasks improve articulatory timing and reduce variability in neurological populations (Cohen and Masse, 1993; Stahl et al., 2011; Cortese et al., 2015). In Parkinson’s disease, where impaired internal timing disrupts speech motor control, rhythmic cueing embedded in singing tasks has been associated with increased vocal intensity, improved prosody and enhanced speech naturalness (Tamplin et al., 2019; Thaut et al., 2019; Mohseni et al., 2023). These outcomes suggest that rhythm serves not merely as an expressive feature but as a functional scaffold for motor speech organisation.
Within MIT, rhythmic regularity interacts with melodic contour to facilitate speech initiation and sequencing. The predictable timing of intoned phrases reduces cognitive load associated with speech planning, enabling more efficient motor execution (Conklyn et al., 2012; Van Der Meulen et al., 2016). Therapeutic Singing extends these benefits by allowing clinicians to manipulate tempo, metre and phrasing to match individual motor capacities. Such adaptability is particularly valuable in heterogeneous neurological populations, where deficits in timing and coordination vary widely (Zumbansen, Peretz and Hébert, 2014; Ramírez Ribera, 2024; Irons and Sheffield, 2025).

Respiratory–Phonatory Integration and Vocal Motor Control
Disrupted coordination between respiration and phonation is a defining feature of many neurogenic speech disorders, contributing to reduced loudness, shortened phrase length and vocal instability (Haneishi, 2001; Azekawa and Lagasse, 2018). Singing places uniquely high demands on respiratory–phonatory integration, requiring controlled subglottal pressure, sustained exhalation and efficient laryngeal valving over extended phrases (Cohen and Masse, 1993; Tamplin, 2008a). These demands create a therapeutic context in which respiratory and phonatory systems can be retrained concurrently, rather than in isolation, thereby addressing a core limitation of many conventional speech tasks (Thaut and Hömberg, 2025; Thaut, McIntosh and Hoemberg, 2025) .
Vocal Intonation Therapy explicitly targets these mechanisms through graded exercises designed to strengthen respiratory drive, promote continuous voicing and stabilise pitch  (Cohen and Masse, 1993). Empirical studies demonstrate that singing-based vocal exercises improve maximum phonation time, vocal intensity and overall voice quality in individuals with neurogenic dysarthria (Haneishi, 2001; Tamplin, 2008a). Within the Neurologic Music Therapy framework, such outcomes are interpreted as markers of improved vocal motor control rather than isolated acoustic changes, reflecting more efficient coordination of respiratory and laryngeal subsystems (Thaut, McIntosh and Hoemberg, 2025).
Therapeutic Singing further reinforces these mechanisms by integrating respiratory demands with expressive phrasing and melodic structure (Santoni, 2025; Thaut, McIntosh and Hoemberg, 2025). The sustained airflow required for singing supports longer utterances and more stable vocal output, addressing functional communication challenges that extend beyond isolated speech tasks (Santoni, 2025). Importantly, these benefits emerge within a neurologically grounded framework, distinguishing therapeutic singing from purely pedagogical vocal training.

Neuroplasticity and Motor Learning 
The effectiveness of singing-informed interventions can be further understood through principles of motor learning and experience-dependent neuroplasticity. Motor learning theory emphasises the role of task specificity, repetition, feedback and progression in stabilising new motor patterns—principles that are embedded within Neurologic Music Therapy techniques (Thaut, McIntosh and Hoemberg, 2025). Singing integrates multiple sensory and motor channels simultaneously, providing auditory modelling, kinaesthetic feedback and rhythmic structure within a single task (Schlaug, Maechina and Norton, 2008; Thaut, McIntosh and Hoemberg, 2025) . This multimodal integration is particularly advantageous in neurological populations, where reliance on a single learning pathway may be compromised (Lee et al., 2019; Thaut, McIntosh and Hoemberg, 2025).
Melodic Intonation Therapy provides the strongest neuroplastic evidence base among singing-informed approaches. Structural neuroimaging studies demonstrate increased integrity of right-hemisphere white-matter tracts following intensive MIT, suggesting that melodic–rhythmic training can induce durable reorganisation of language-supporting networks (Schlaug, Marchina and Norton, 2009). Functional imaging further indicates that MIT engages right-hemisphere auditory–motor circuits capable of supporting expressive output when left-hemisphere language regions are damaged (Marchina, Norton and Schlaug, 2023). These findings support the interpretation of MIT as a motor relearning system rather than a compensatory communication strategy alone.
Although fewer neuroimaging studies exist for Vocal Intonation Therapy and Therapeutic Singing, behavioural evidence suggests that similar learning principles apply. VIT employs systematic progression from simple sustained phonation to more complex pitch and prosodic patterns, facilitating gradual refinement of vocal motor control (Cohen and Masse, 1993). Therapeutic Singing similarly incorporates repetition, graded difficulty and feedback, particularly when interventions are structured rather than purely expressive (Santoni, 2025). Importantly, the motivational and affective components of singing may enhance engagement and adherence, factors known to influence motor learning outcomes (Baker, Wigram and Gold, 2005; Tamplin and Baker, 2017; Lee et al., 2019). However, variability in intervention dosage and protocol fidelity across studies complicates direct comparison and limits conclusions regarding optimal intensity and duration (Zumbansen, Peretz and Hébert, 2014).

Evidence Across Neurological Conditions
The empirical literature demonstrates that singing-informed interventions produce meaningful improvements across a range of neurological conditions, though the strength and consistency of evidence varies by diagnosis (see Appendix A). Parkinson’s disease presents the most robust evidence base. Randomised and controlled trials report improvements in vocal intensity, maximum phonation time, respiratory pressure and prosodic variation following structured singing programs (Tamplin et al., 2019; Mohseni et al., 2023). These outcomes are consistent with theoretical mechanisms of rhythmic entrainment and enhanced respiratory–phonatory coordination (Thaut, 2008; Tamplin et al., 2019; Thaut, McIntosh and Hoemberg, 2025). Community-based studies further demonstrate gains in vocal production and communicative confidence (Good et al., 2025; Irons and Sheffield, 2025). However, many PD studies involve relatively small samples and short intervention periods, limiting conclusions regarding long-term maintenance. In addition, variability in repertoire, clinician expertise and outcome measures complicates synthesis across trials (Irons and Sheffield, 2025). Collectively, the evidence supports singing-informed interventions as a valuable component of PD rehabilitation, while highlighting the need for multidisciplinary integration and longitudinal research. These limitations suggest that while singing-informed interventions are promising for PD, they should be integrated within multidisciplinary care rather than implemented as stand-alone treatments.
In aphasia, MIT remains the most extensively studied singing-based intervention. Early clinical work demonstrated improved expressive language through melodic cueing (Sparks, Helm and Albert, 1974), findings later supported by neuroimaging evidence of right-hemisphere compensation (Schlaug, Marchina and Norton, 2009). Modified MIT protocols and group singing interventions have also shown benefits in repetition, phrase length and communicative participation (Conklyn et al., 2012; Siponkoski et al., 2023). Systematic reviews confirm expressive language gains but highlight inconsistent effects on comprehension and functional communication (Zumbansen, Peretz and Hébert, 2014; Liu et al., 2021; Gong and Ye, 2024). Methodological heterogeneity—including variation in intensity, protocol fidelity and outcome measures—remains a significant limitation. Furthermore, Spanish-language adaptations of MIT are underrepresented despite evidence of feasibility (Haro-Martínez et al., 2017; Gonzalez, Rojas and Ardila, 2021), representing a notable gap for Spanish-speaking contexts such as Puerto Rico.
Evidence for dysarthria indicates that singing-informed interventions can improve intelligibility, vocal intensity and stability, particularly when interventions target respiratory–phonatory coordination (Haneishi, 2001; Tamplin, 2008a, 2008b). However, most studies employ pilot designs with small samples and heterogeneous aetiologies, limiting generalisability. While these findings support the inclusion of VIT and Therapeutic Singing within dysarthria rehabilitation, further controlled research is needed to establish optimal protocols and long-term outcomes.
In traumatic brain injury, research is comparatively limited but suggests that singing-based interventions can enhance affective prosody and expressive modulation (Baker, Wigram and Gold, 2005). These outcomes align with preserved right-hemisphere emotional–musical processing; however, the narrow focus on prosody and the absence of long-term follow-up restrict broader clinical application.
For dementia and Alzheimer’s disease, singing-informed interventions primarily support engagement, affect and interpersonal communication rather than linguistic recovery. Research demonstrates that musical memory and emotional responsiveness remain relatively preserved, enabling singing to function as an alternative communicative channel even as language deteriorates (Grocke and Wigram, 2007; Baird and Samson, 2015). While speech outcomes are less frequently measured, these findings underscore the value of Therapeutic Singing in maintaining communicative connection and quality of life.

Methodological Limitations, Biases and Research Gaps
Despite promising findings, the literature on singing-informed interventions is characterised by substantial methodological variability. Sample sizes are frequently small, particularly in dysarthria, TBI and dementia studies, limiting statistical power and increasing susceptibility to individual variability (Haneishi, 2001; Baker, Wigram and Gold, 2005; Tamplin, 2008b). Intervention protocols differ widely in dosage, duration, repertoire selection and clinician training, making cross-study comparison challenging (Haneishi, 2001; Baker, Wigram and Gold, 2005; Tamplin, 2008b; Irons and Sheffield, 2025; Koshimori et al., 2025). Outcome measures also vary considerably, ranging from acoustic parameters and standardised language tests to self-reported psychosocial outcomes, often within the same diagnostic category (Zhang, Li and Du, 2022; Gong and Ye, 2024; Gu et al., 2024; Irons and Sheffield, 2025; Koshimori et al., 2025).
Few studies incorporate long-term follow-up, leaving questions regarding maintenance and functional generalisation unanswered. In addition, the frequent conflation of pedagogical, psychosocial and neurologically targeted singing approaches introduces conceptual ambiguity. Studies labelled as Therapeutic Singing may prioritise social engagement rather than motor speech rehabilitation, obscuring mechanism-specific effects. These limitations highlight the need for clearer theoretical framing, standardised terminology and interdisciplinary collaboration in both research design and clinical implementation.
A further challenge identified across the literature concerns the selection and interpretation of outcome measures. Studies variably employ acoustic parameters (e.g., vocal intensity, phonation time), standardised speech and language assessments, and self-reported psychosocial measures, often within the same diagnostic category (Tamplin et al., 2019; Irons and Sheffield, 2025). While acoustic improvements provide objective evidence of motor change, they do not necessarily translate into functional communicative gains, a discrepancy highlighted in several aphasia and Parkinson’s disease studies (Zumbansen, Peretz and Hébert, 2014; Mohseni et al., 2023).
Conversely, psychosocial outcomes such as communicative confidence and participation may reflect meaningful real-world benefits yet lack specificity regarding underlying speech-motor mechanisms. The absence of consistent functional communication measures limits the ability to compare efficacy across interventions and obscures which therapeutic components are most influential. This methodological heterogeneity contributes to mixed findings in systematic reviews and reinforces calls for multi-domain outcome frameworks integrating physiological, functional and participation-based measures (Liu et al., 2021; Gong and Ye, 2024).
The limited representation of Spanish-speaking populations within the singing-informed intervention literature represents a notable gap with direct implications for practice in Puerto Rico. Prosodic patterns, rhythmic speech timing and vowel structure differ meaningfully between English and Spanish, potentially influencing both the delivery and effectiveness of singing-based interventions.(Haro-Martínez et al., 2017). Despite this, most empirical studies are conducted in English-speaking contexts, with limited adaptation or validation for Spanish-dominant speakers.
Given Puerto Rico’s high prevalence of stroke, Parkinson’s disease and dementia, alongside documented barriers to specialised rehabilitation access, the absence of culturally and linguistically responsive research is particularly significant (Zevallos et al., 2015; Ortiz et al., 2023; Cabrera, Felici and Cartagena, 2024). Therapeutic Singing, with its capacity to incorporate culturally familiar repertoire and rhythmic structures, may enhance engagement and adherence, factors known to influence motor learning outcomes (Tamplin and Baker, 2017). However, without systematic evaluation, such benefits remain inferential. This gap underscores the need for future interdisciplinary research explicitly examining Spanish-language adaptations of singing-informed protocols and their functional outcomes.

Interdisciplinary Implications for Voice and Communication Rehabilitation
A central theme emerging from the literature—and one increasingly reflected in contemporary voice care frameworks—is that no single discipline possesses all the competencies required to address complex speech and voice impairments arising from neurological disorders. This has direct implications for how singing-informed interventions should be conceptualised, delivered and evaluated. Interdisciplinary collaboration enhances clinical reasoning, safeguards professional boundaries, and enriches therapeutic insight, while reducing the risk of practitioners overstepping scope or applying incomplete methodologies (Gilman et al., 2010; Loar, 2020; Brown, 2024; Flock et al., 2025).
Research by Gilman et al. (2010) forms one of the clearest articulations of this need. In their influential cross-disciplinary survey, they found that although singing teachers, speech-language pathologists (SLPs) and singing voice specialists share overlapping interests in voice function, they often lack an informed understanding of one another’s competencies. SLPs frequently report limited training in advanced vocal pedagogy, while singing teachers often lack foundational knowledge in laryngeal pathology or rehabilitative frameworks. This creates both conceptual gaps and potential clinical risks when voice concerns intersect with medical or neurological conditions. Their study concludes that best practice requires a cooperative triad among: the laryngologist, the SLP, and the singing voice specialist—each contributing distinct yet complementary expertise.
Loar's (2020) dissertation expands this argument by demonstrating that the Singing Voice Specialist (SVS) role arose precisely to fill gaps between clinical therapy and artistic voice use. Her qualitative and historical research shows that singers with dysphonia or neurologically emergent communication difficulties benefit most when pedagogical knowledge (resonance, registration, breath management) intersects with clinical insight (pathology, rehabilitation principles, voice conservation strategies). Loar argues that SVSs serve as the “bridge between two worlds,” offering continuity across speech therapy, singing rehabilitation, and performance practice. This framing aligns directly with my own hybrid professional identity as a music therapist, vocal habilitation professional and voice teacher.
This interdisciplinary trend is further supported by the models proposed in Journal of Voice (Brown, 2024; Flock et al., 2025), which outline expanded frameworks for voice care delivery. These models emphasise collaborative evaluation, shared terminology, and cross-disciplinary training, advocating that complex voice disorders—especially those arising from neurological conditions—require integrated strategies that combine biomechanical, neurological, psychosocial and artistic dimensions. Importantly, these authors highlight that advanced voice rehabilitation cannot be fragmented, as no single discipline sufficiently addresses the multifactorial nature of voice production.
The evidence reviewed informs several practice-based decisions relevant to my developing interdisciplinary role. First, prioritising Neurologic Music Therapy-informed singing interventions is justified by their explicit grounding in neuroplasticity, motor learning principles and auditory–motor coupling, distinguishing them from generic or purely expressive singing activities (Thaut, McIntosh and Hoemberg, 2025). Second, the integration of singing within interdisciplinary delivery models addresses the complex interaction of linguistic, motor, emotional and identity-based factors inherent in neurological communication disorders.
While singing voice specialists and pedagogues contribute expertise in respiratory efficiency, vocal sustainability and stylistic authenticity, speech-language pathologists provide diagnostic specificity and functional communication assessment, and music therapists contribute structured neurologic frameworks and adaptive musical scaffolding (Gilman et al., 2010; Loar, 2020; Brown, 2024). The benefits of such collaboration include enhanced clinical reasoning and reduced risk of scope-of-practice transgression. However, limitations include variability in interdisciplinary training, role ambiguity and access constraints, particularly within under-resourced healthcare contexts such as Puerto Rico. Acknowledging these limitations strengthens the rationale for clearly defined, evidence-informed interdisciplinary practice models.

Within the context of this literature review, we can conclude that:
1. Singing-informed interventions must be embedded within a multidisciplinary network that ensures safety, accuracy of diagnosis and clinical appropriateness.
2. Singing-voice specialists should be recognised as essential contributors to the rehabilitation process, particularly where expressive, melodic, rhythmic and communicative dimensions of voice are core therapeutic targets.

This aligns tightly with NMT’s structure, in which MIT, VIT and TS are not isolated techniques but components situated within broader neurologic, psychological and behavioural frameworks (Thaut, McIntosh and Hoemberg, 2025). In this sense, interdisciplinary practice is not only advisable, it is embedded in the conceptual foundations of the methods themselves.

Relevance to my professional practice
The literature’s emphasis on interdisciplinary, culturally responsive and collaborative practice intersects meaningfully with the realities of Puerto Rico’s healthcare and musical landscape. As highlighted in Section 2.1, the island faces a disproportionate burden of neurological conditions—high stroke rates (Zevallos et al., 2015), significant aphasia prevalence (Gonzalez, Rojas and Ardila, 2021), a rapidly ageing population with dementia (Feliciano-Astacio et al., 2019; Cabrera, Felici and Cartagena, 2024), and approximately 25,000 individuals living with PD (Ortiz et al., 2023). Yet many regions lack specialised voice rehabilitation services, particularly those trained in singing-informed or integrative methods.
Puerto Rico’s strong musical culture presents both an opportunity and a responsibility. Traditional genres such as bomba, plena, salsa, bolero and música jíbara are deeply embedded in family and community identity. The literature reveals that singing—especially familiar melodies—is uniquely effective in supporting communicative engagement among individuals with neurological impairments (Grocke and Wigram, 2007; Baird and Samson, 2015). Thus, singing-informed interventions are not only evidence-based but culturally congruent.
My own practice, situated at the intersection of music therapy, vocal habilitation and singing pedagogy, is well positioned to adopt the interdisciplinary recommendations presented in the literature. The union of pedagogical knowledge (resonance, articulation, posture, breath), clinical frameworks (NMT, behavioural voice science) and cultural-musical fluency uniquely equips me to serve populations whose needs sit between traditional therapy and artistic training. This hybrid positioning echoes Loar’s description of the SVS role (2020) and aligns with the interdisciplinary voice-care models advanced by Brown (2024) and Flock et al. (2025)
In Puerto Rico, such hybrid practitioners are not merely beneficial—they fill a critical gap. The absence of specialised NMT clinicians trained in MIT, VIT and TS, combined with the limited availability of SLPs specialising in neurological voice rehabilitation, underscores the need for collaborative, cross-trained practitioners. The literature thus directly informs the evolution of my practice, validating the approaches I have integrated through Component 1 while pointing to areas—such as clearer interdisciplinary role boundaries and shared assessment tools—that require ongoing investigation. 

Conclusion & Future Recommendations 
This review synthesised theoretical, empirical and interdisciplinary perspectives on singing-informed interventions for speech and voice rehabilitation in individuals with neurological conditions. Across Parkinson’s disease, aphasia, dysarthria, TBI and dementia, the literature demonstrates that singing-based approaches—including MIT, VIT and TS—offer measurable improvements in phonation, prosody, fluency, articulatory precision, respiratory–phonatory coordination and communicative participation (Schlaug, Marchina and Norton, 2009; Zumbansen, Peretz and Hébert, 2014; Tamplin et al., 2019; Mohseni et al., 2023). These outcomes are grounded in well-established neurobiological mechanisms, including right-hemisphere melodic processing, rhythmic entrainment and respiratory–motor integration (Thaut, 2005; Schlaug, Maechina and Norton, 2008; de l’Etoile, 2010; Zarate, 2013).
The review also highlighted substantial methodological limitations—small sample sizes, heterogeneous outcome measures, limited long-term follow-up and inconsistent intervention fidelity. These limitations underscore the need for interdisciplinary collaboration and more rigorous study designs. The field is strengthened by emerging frameworks that emphasise collaborative roles among SLPs, laryngologists, voice teachers and singing voice specialists (Gilman et al., 2010; Loar, 2020; Brown, 2024; Flock et al., 2025).
For Puerto Rico, where neurological conditions are prevalent and access to specialised rehabilitation is limited, singing-informed interventions offer both clinical promise and cultural resonance. My own interdisciplinary practice intersects directly with these findings, affirming the value of integrating NMT-informed techniques with vocal pedagogy and local musical traditions.
Future research should prioritise culturally responsive, multidisciplinary studies conducted in Spanish-speaking populations; development of standardised assessment tools across disciplines; and formalised training pathways that support hybrid practitioners. Limitations of this desk-based study include constraints in available Spanish-language literature and the exclusion of data beyond the neurological scope. Also, my personal bias (as I am researching something that I have seen positive results in) might have obscured my search for contradicting evidence.. Nonetheless, the review provides a strong foundation for advancing both practice and research in neurological voice rehabilitation.














2.3 Critical Reflection

Introduction
  This critical reflection examines my learning experience during the process of conducting a literature review on singing-informed interventions—including Vocal Intonation Therapy (VIT), Melodic Intonation Therapy (MIT) and therapeutic singing—for individuals with neurological conditions. I use Gibbs’ Reflective Cycle, originally developed by Graham Gibbs (1988), because its structured and iterative design facilitates deep engagement with complex experiences and supports continual refinement of practice. The model’s purpose—to challenge assumptions, explore alternative approaches, link theory with experience, and promote self-improvement—is clearly described in the reflective template provided by the Voice Study Center and aligns closely with the reflective needs of this study.
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Figure 1. Gibb’s Reflective Cycle

1. Description
The experience under reflection involved completing a 6,000-word literature review exploring the evidence for singing-based interventions lile Melodic Intonation Therapy (MIT), Vocal Intonation Therapy (VIT) and Therapeutic Singing (TS) for treating neurological speech disorders. This process required searching databases, selecting and appraising studies, identifying themes and writing an integrated analysis that remained faithful to the evidence. My goal was to understand not only what these interventions achieve, but also how they are conceptualised across disciplines such as speech-language pathology, Neurologic Music Therapy (NMT) and voice pedagogy. As I progressed, I also explored methodological debates, role boundaries and the importance of cultural relevance in singing-based rehabilitation.

2. Feelings
At the outset, I felt a combination of curiosity and apprehension. I was drawn to the topic because singing is central to my professional identity, yet I recognised gaps in my formal training regarding neurological communication disorders. The volume of MIT literature initially seemed overwhelming; I felt concerned that I might not fully grasp the linguistic and neurological complexity that underpins it (Thaut and Hömberg, 2025). Conversely, the scarcity of VIT studies created uncertainty—was the evidence base too small to meaningfully analyse, or was this simply a reflection of a developing field?
As the work unfolded, I experienced moments of confidence, particularly when reading TS literature, which resonated strongly with my existing practice (Santoni, 2025). However, I also felt discomfort when encountering critiques that challenged long-standing assumptions in MIT research, such as the role of melody versus rhythm (Stahl et al., 2011). This pushed me to confront my own biases toward singing as a naturally beneficial modality, highlighting the need for a critical, evidence-informed approach.
By the end of the review, I felt a deeper sense of clarity, alongside humility. I recognised not only the potential of singing-informed interventions, but also the limitations and ethical considerations involved in applying them responsibly.

3. Evaluation
Several positive aspects emerged during this process. First, conducting such an extensive literature review significantly improved my ability to distinguish between descriptive and analytical writing (Snyder, 2019). Identifying cross-cutting themes helped me move beyond summarising studies toward synthesising evidence and evaluating methodological strengths and weaknesses. I also developed a stronger appreciation for interdisciplinary practice, recognising how speech-language pathology, music therapy and voice pedagogy each approach singing from distinct yet complementary perspectives (Gilman et al., 2010; Flock et al., 2025).
Another positive outcome was gaining clarity about my own scope of practice. MIT, for example, clearly requires expertise in language processing and aphasia diagnosis; the literature helped clarify that while music therapists may contribute musically, clinical responsibility lies with speech-language pathologists (Gilman et al., 2010) This reinforced the importance of interprofessional collaboration and appropriate referral pathways.
There were also challenges. Some studies lacked methodological rigour, which made interpretation difficult. The inconsistent terminology across the field sometimes created frustration, as similar techniques were described under different names or conceptual frameworks (Zumbansen, Peretz and Hébert, 2014). Finally, the scarcity of research in Spanish-speaking or Caribbean contexts felt personally and professionally significant, highlighting the need for culturally grounded interventions (Haro-Martínez et al., 2017; Gonzalez, Rojas and Ardila, 2021).

4. Analysis
Using the analytical stage of Gibbs’ model, I began to understand why these challenges affected me strongly. My initial discomfort with MIT literature reflected not a lack of ability, but rather my unfamiliarity with linguistic frameworks commonly used in speech-language pathology. This pushed me to engage more critically with methodological texts explaining how to evaluate and interpret clinical studies (Ferrari, 2015; Xiao and Watson, 2019). As I became more comfortable with these tools, my confidence increased.
Similarly, the small and methodologically diverse VIT literature challenged my desire for clear, standardised protocols. However, I recognising this diversity helped me appreciate the flexible, person-centred rationale behind its clinical use (Thaut, McIntosh and Hoemberg, 2025). It became evident that VIT’s strengths lie not in standardisation but in its adaptability—an important insight for practice.
The resonance I felt with TS literature aligned with theories of musical memory, emotional engagement and social connection in neurological conditions (Grocke and Wigram, 2007; Baird and Samson, 2015). This connection enhanced my motivation, but also reminded me to remain cautious about assuming effectiveness without rigorous evidence.
Finally, recognising cultural and linguistic gaps in the literature helped me understand the limitations of transferring evidence across contexts. Most studies are situated in Western, English-speaking clinical environments; thus, adaptations are necessary for culturally relevant practice in regions such as Puerto Rico. This awareness reframed my frustration into an opportunity for future contribution.



5. Conclusion (Learning)
Reflecting on Component 2 reinforced several key learning points. I developed a more nuanced understanding of how singing-informed interventions function and the complexities underlying their evidence bases. I learned to analyse not only outcomes but methodological structures, conceptual frameworks and disciplinary assumptions. I also gained clarity regarding ethical practice and professional boundaries, recognising where collaboration with speech-language pathologists is essential and where music therapists and singing specialists can contribute meaningfully.
Importantly, I realised that enthusiasm for singing must be balanced with critical engagement. The literature demonstrates the potential of MIT, VIT and TS, yet also reveals limitations, gaps and inconsistencies. This dual awareness will guide me in a more responsible, reflective practice.

6. Action Plan
Looking ahead, several actions will support my continued development:
1. Engage in further training in neurologic speech and language rehabilitation, particularly in NMT techniques relevant to voice and speech.
2. Strengthen interdisciplinary relationships with speech-language pathologists to support collaborative treatment planning and joint decision-making.
3. Develop culturally informed adaptations of singing-based interventions for Spanish-speaking populations, drawing on community-specific repertoire and linguistic features.
4. Apply more rigorous methodological tools when evaluating research, including structured appraisal frameworks and acoustic outcome measures.
5. Continue reflective practice, using models such as Gibbs’ cycle to evaluate my assumptions, emotional responses and professional decisions.

Through this reflection, I recognise that conducting the Component 2 literature review has expanded both my academic understanding and my practical readiness to engage with singing-informed interventions in evidence-informed, ethically grounded ways.





Appendix A. Summary of research on singing-informed interventions across neurological conditions.
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