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Summary: Background. The intricate relationship between swallowing and phonation, sharing anatomical
and physiological substrates, underscores a clinical demand for integrated therapeutic approaches. Existing
interventions often address these functions in isolation, overlooking their interconnected dynamics.
Objective. To design and validate a cross-therapy protocol incorporating dysphagia therapy techniques
(maneuvers/exercises) into voice rehabilitation. This protocol aims to exploit the shared biomechanical com-
ponents of swallowing and phonation to improve both functions simultaneously in patients with underlying
hypofunctional laryngeal pathology.

Methods. A descriptive research design was employed, consisting of three phases: a comprehensive literature
review and expert discussions in a German seminar format to conceptualize the protocol; detailed analysis and
categorization of swallowing maneuvers/exercises; and content validation by a panel of seven experts through a
structured evaluation instrument. The process integrated motor learning and exercise physiology principles to
ensure the protocol’s clinical applicability and theoretical coherence.

Results. The developed cross-therapy protocol incorporates four core swallowing therapy techniques to voice
therapy procedures. Selected swallowing therapy techniques target laryngeal excursion and vocal fold closure
because they are critical components of swallowing and phonation. Expert validation yielded a Content Validity
Coefficient exceeding 0.90 for most items, indicating high consensus on the protocol’s relevance, clarity, and
applicability. Adjustments were made based on feedback, enhancing the protocol’s precision and user-friendliness.
Conclusion. We present a novel, evidence-based therapy protocol for voice and swallowing difficulties re-
sulting from hypofunctional laryngeal pathology. Its development marks a significant step toward bridging the
gap between swallowing and voice therapy. Future empirical studies are needed to assess its effectiveness in
clinical settings.
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INTRODUCTION
Swallowing and phonation share anatomical’' and physio-
logical™ substrates, including the laryngeal muscles, neural
control mechanisms, and structural components of the
pharynx and larynx. Airway protection during swallowing
requires the adduction of both false and true vocal folds,
arytenoid anteriorization, epiglottic inversion, and lar-
yngeal excursion.”” Similarly, during phonation, especially
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during voice pitch elevation, laryngeal excursion is also
required, in addition to the adduction of the true vocal
folds,” thus highlighting the interconnectedness of these
processes. In patients with laryngeal pathologies, such as
vocal fold paralysis, laryngeal muscle tension, post en-
dotracheal intubation laryngeal injuries, or laryngeal
cancer, concurrent swallowing and voice disorders are
often observed.” '’ Furthermore, dysphonia has been
shown to be a relatively good predictor of aspiration risk in
stroke patients,'’ and voice changes after swallowing, like
“wet voice,” are used as indicators of swallowing dys-
function in swallowing clinical evaluation and dysphagia
screening tools.

Some therapy programs targeting voice disorders have
been reported to benefit swallowing function,'” while some
swallowing rehabilitation programs have demonstrated
improvements in vocal parameters.'” '° Pitch elevation or
pitch glide is part of some swallowing rehabilitation pro-
grams,' ' and its deterioration has been linked to the
occurrence of aspiration events in patients with dys-
phagia.'””’ Additionally, Respiratory Muscle Training
(RMT), a swallowing therapy program, has improved
acoustic voice parameters such as shimmer percentage,
amplitude perturbation quotient, and voice turbulence
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index in stroke patients.'” In patients with muscular tension
dysphonia, RMT has positively affected the acoustic index
of dysphonia (Cepstral/Spectral Index of Dysphonia) after
treatment'® and has assisted singers in increasing pitch
range and phonation duration.”'

Research on the vocal effects of the Shaker Exercise
(SE), a dysphagia exercise option,”” has found limited ef-
fects on the voice of patients with head and neck cancer,””
but positive effects on vocal range™ and the dysphonia
severity index in healthy older adults.'” Additionally, in-
direct laryngeal manipulation maneuvers, not intended for
swallowing, such as the Cricothyroid Visor Maneuver”
and the Low Mandible Maneuver, have shown effects in
dysphonia rehabilitation”®”’ demonstrating the potential
of indirect laryngeal biomechanics manipulation to im-
prove vocal production.

As was mentioned above, the close relationship between
phonation and swallowing is well-recognized when con-
sidering laryngeal activity. In the context of dysphagia re-
habilitation, more exercises or maneuvers than previously
mentioned have proven effectiveness in dysphagia re-
habilitation.”® Many of these maneuvers/exercises target
laryngeal excursion or vocal fold adduction, which are
critical biomechanical components in swallowing and
phonation. Along with SE,”**” the Mendelsohn Maneuver
(MM) and the Effortful Swallow (ES) are swallowing
maneuvers that improve laryngeal excursion. In MM, pa-
tients are instructed to attempt to sustain the larynx in an
elevated position while swallowing.”’ In ES, patients are
instructed to “swallow hard” while squeezing the tongue in
an upward and backward motion toward the soft pa-
late’'** among other possible instructions, and can be
performed with saliva®™ or other boluses.”

Evidence supports MM and ES as suitable maneuvers to
improve laryngeal excursion.”” ** Similarly, the Su-
praglottic Swallow (SS) and Super Supraglottic Swallow
(SSS) maneuvers aim at glottal closure.””" In the SS
maneuver, patients are instructed to take a deep breath,
hold the breath, swallow while holding the breath, and
cough immediately after swallowing.”' ** In the SSS man-
euver, patients must follow the same steps as SS but also
hold the breath with effort.*” The effects of MM, ES, SS,
and SSS on laryngeal biomechanics during phonation re-
main unknown, thus their clinical utility in voice re-
habilitation has yet to be determined, especially in
hypofunctional laryngeal pathology where laryngeal mo-
bility could be compromised.***

The principles of Exercise Physiology (EP) and Motor
Learning (ML), whose adoption represents a current trend
in dysphagia rehabilitation,”**’ have not been explored or
discussed in relation to certain swallowing maneuvers/ex-
ercises (MM, ES, SS, and SSS). As a result, there is a lack of
detailed clinical guidance on applying these EP and ML
principles. ML principles relate to the optimal conditions for
acquiring a new motor behavior, covering both the pre-
practice and practice phases of training, and strategies for
the behavior’s retention. The prepractice phase involves the

clinician’s preliminary guidance to the client, for example,
explaining the purpose of each proposed exercise. Practice
conditions include parameters such as amount, distribution,
complexity, scheduling, and focus of attention, as well as the
type and timing of feedback. Strategies for motor behavior
retention include methods to assess performance improve-
ments after the practice phase, as detailed in the compre-
hensive review by Maas et al. Parallelly, according to EP
principles, applying the overload principle, increasing
muscle strength, or endurance requires training programs
that exceed the target muscle’s ordinary capacities.

Application of EP and ML principles to swallowing re-
habilitation has been mainly studied in lingual exercise.
The evidence has demonstrated that following a pro-
gressive resistant isometric lingual exercise strength pro-
gram, with a specific number of repetitions and frequency
of practice, patients with dysphagia®® and healthy older
adults” can increase their lingual strength, with gains in
their swallowing ability and muscle mass of intrinsic tongue
muscles, which supports EP approach incorporation to
therapeutic plans, although more research is needed about
ML principles’ incorporation into lingual exercise’”' and
other swallowing rehabilitation techniques.

Within this context, the research question posed is: Do a
set of swallowing maneuvers/exercises, practiced together
with related vocal exercises, have the potential to impact
phonatory biomechanics, thereby improving the vocal
performance? This study is exclusively dedicated to the
design and conceptual validation of a cross-therapy pro-
tocol for vocal rehabilitation, incorporating dysphagia
therapy techniques proven to affect laryngeal excursion
and vocal fold closure. The focus is specifically on hypo-
functional laryngeal pathologies, which involve reduced
vocal fold closure and diminished laryngeal excursion.
These conditions are commonly seen in patients with hy-
pophonia, where strengthening these functions can sig-
nificantly improve vocal outcomes.

It is hypothesized that the design of a therapy protocol,
which integrates swallowing maneuvers/exercises into voice
rehabilitation, is an appropriate procedure to establish a
cross-therapy strategy for voice and swallowing dis-
order rehabilitation and that this protocol can be valued
positively by clinical experts. This protocol focuses on
shared anatomical structures (larynx, hyoid bone, and ad-
jacent musculature) and biomechanic components (glottal
closure and laryngeal excursion), aiming to optimize their
coordination during both phonation and swallowing.

Through its implementation, it is expected that patients
gain greater laryngeal mechanism control, resulting in a
notable improvement in voice production. The adoption of
a cross-therapy protocol is anticipated to induce significant
improvements in the acoustic and perceptual properties of
the voice, including higher vocal intensity and greater pitch
stability among individuals with voice disorders. The in-
tegration of traditional voice therapy exercises with specific
swallowing maneuvers/exercises has been proven to facil-
itate substantial improvements in both the oral and
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pharyngeal phases of swallowing,™ therefore, it is hy-
pothesized that swallowing maneuvers/exercise practice
could also assist voice rehabilitation. Equally, it is possible
that individuals receiving cross-therapy may exhibit higher
levels of compliance and engagement in their treatment,
leading to more favorable clinical outcomes compared with
conventional therapeutic methods for swallowing and voice
disorders.

This study lays the groundwork for future inquiries, fo-
cusing on the development and validation of the protocol’s
content, through a conceptual and methodological ap-
proach anchored in existing literature and expert valida-
tion. The practical implementation and piloting of the
protocol are not encompassed within this study’s scope,
thereby establishing a foundation for future research to
assess its efficacy in clinical settings.

METHODS

Study design

A descriptive research design was adopted, focusing on the
development and validation of a cross-therapy protocol for
phonation rehabilitation using dysphagia rehabilitation
techniques. This methodological approach facilitated the
formulation of a comprehensive protocol that effectively
addresses the interaction between swallowing and phona-
tion. Expert judges were utilized for protocol validation,
following established procedures to ensure rigor and clin-
ical relevance.

German seminar

The German seminar methodology’® was employed to
enable a thorough exploration of perspectives in speech-
language pathology, specifically in vocology, swallowing,
dysphagia rehabilitation, and voice disorders. This
method, deeply rooted in the German academic tradition,
emphasizes active participation, critical thinking, and
collaborative knowledge creation.”” Five German seminar
sessions were conducted, involving all authors of the
present article, who are speech-language pathologists with
expertise in the field of vocology, swallowing, and re-
habilitation of dysphagia and dysphonia. In addition to
their research experience, all authors have served roles in
clinical care processes, encompassing assessment and in-
tervention in these types of disorders. Their contribution
to the development of the cross-therapy protocol reflects
theoretical-methodological knowledge and direct practical
experience in managing patients with swallowing and
voice alterations, thus ensuring that the proposed pro-
tocol is grounded in a comprehensive understanding of
clinical needs and best practices in the field. The seminar
series allowed for in-depth discussions and knowledge
exchange, ensuring a critical evaluation of the proposed
protocol.

Protocol development phases
Phase 1: literature review and German seminar

In the initial phase, the literature review was not bound to a
specific systematic review protocol, as the main goal was
not to perform an exhaustive review per se but rather to use
the literature as a resource to inform and enrich evidence-
based discussions among experts. The selection of studies
was guided by their thematic relevance, methodological
rigor, and contemporary significance in areas such as
swallowing and phonation physiology, as well as dysphagia
rehabilitation exercises with potential applicability in
phonation rehabilitation. Primary academic databases, in-
cluding PubMed, Scopus, and Web of Science, were con-
sulted, and narrative synthesis techniques were applied to
consolidate and summarize relevant findings, allowing for
thematic and conceptual integration that underpinned the
discussion in the German seminar.

The German seminar was structured into sessions de-
signed to last 90 minutes each, with participation from all
authors of the present article, acknowledging their ex-
pertise in the field. The seminar methodology was based on
principles of interdisciplinary knowledge exchange and
collaborative analysis. Each session began with a thematic
presentation by a designated expert, followed by a critical
discussion period. Specific roles were assigned to partici-
pants, including facilitator, presenter, critic, and recorder,
to promote dynamic and productive interaction. Detailed
reports of each session documented key points, decisions,
and areas of consensus or dissent.

In the first two sessions, the biomechanical components
shared by swallowing and phonation were examined, high-
lighting the importance of vocal fold adduction, laryngeal
excursion, and other shared mechanisms underlying both
functions. This detailed analysis provided a foundation for
identifying swallowing exercises with potential application in
phonatory rehabilitation. The third session was dedicated to
exploring the neuromotor relationship of voice and swal-
lowing functions, focusing on how innervation and muscle
coordination influence both capabilities. This discussion al-
lowed for a deeper understanding of the involved neuro-
muscular dynamics, facilitating the selection of swallowing
maneuvers that could benefit voice rehabilitation.
Subsequently, the fourth session addressed the principles of
EP applied to phonation and swallowing rehabilitation. This
session emphasized how the principles of overload, specifi-
city, and adaptation could be employed to design exercises
that specifically improve swallowing and phonation func-
tions, integrating the latest evidence to underpin the proto-
col’s recommendations. Finally, the fifth session focused on
conceptualizing the cross-therapy concept, defining its
foundations, and outlining the scope of this integrative ap-
proach. The discussion on how cross-therapy, by combining
techniques from both swallowing and phonation re-
habilitation, offers a comprehensive framework to effec-
tively address concurrent disorders, was highlighted.

To facilitate idea exchange and ongoing collaboration
outside of in-person sessions, online collaborative tools
such as Google Docs for joint document creation and
editing, and communication platforms like Microsoft
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Teams for real-time discussions and virtual meetings were
used. These tools enabled smooth and accessible interac-
tion among experts, ensuring broad participation and op-
timal utilization of their experience and knowledge in
refining the proposed cross-therapy protocol.

Phase 2: protocol elaboration

This phase involved the procedural analysis of a variety of
swallowing exercises, grounded in a methodology that in-
cluded the review of existing protocols, evaluations of their
efficacy based on scientific evidence, and consideration of
their clinical applicability. To ensure a comprehensive
evaluation, exercises were categorized not only by their
impact on laryngeal biomechanics and glottal closure but
also considering all biomechanical components relevant to
phonation and swallowing. This included aspects such as
neuromuscular coordination, specific structure strength-
ening, and respiratory function optimization in relation to
voice and swallowing.

For exercise categorization, a classification system was
developed to assess each exercise’s contributions to the
biomechanical processes of swallowing and phonation.
Variables such as improvement in neuromuscular control,
increased strength and endurance of involved muscles, and
effectiveness in glottal closure and laryngeal excursion were
considered. This process allowed for a logical and func-
tional organization of exercises, facilitating their sub-
sequent analysis and selection.

Initially, a pull of seven swallowing rehabilitation tech-
niques were reviewed: SS, MM, Masako or tongue-hold
maneuver, effortful swallowing, expiratory muscle strength
training (EMST), SE, and lingual exercise. Of these techni-
ques, three were discarded. Masako maneuver was not in-
cluded into the protocol because its mean target is the
improvement of pharyngeal contraction during swal-
lowing.”*”> Similarly, despite of the good evidence for
EMST and lingual exercise in swallowing rehabilitation,
these techniques were not directly related with improvement
of laryngeal biomechanics. The main outcome of EMST is
related with an improvement in maximum expiratory pres-
sures in favor of airway protection™ and the effects of lin-
gual exercise are related with an enhancement of suprahyoid
musculature  activity and lingual pressure genera-
tion,"®*°7"°% but without evidence of a direct link between
this technique and laryngeal kinematics, for example, hyoid
bone displacement. Also, although there are some positive
effects of EMST on voice outcome,'™'*' this technique
relies on a device, which is not always available in all clinical
settings, which could prevent its actual applicability.

For each exercise selected definitively, detailed tech-
nical sheets were created, including a description of
the procedure, specific therapeutic objectives, and evi-
dence of effectiveness based on previous studies
(background—Table 1). These technical sheets were de-
signed to provide a clear and concise guide on how to
implement each exercise within the protocol, including

recommendations on frequency, duration, and intensity
of practices.

The construction of the protocol was carried out through
a detailed step-by-step process, considering the principles
of ML and EP. It began by identifying the protocol’s
general objectives based on the needs identified in the lit-
erature review and German seminar phase. Subsequently,
exercises were selected and grouped based on their con-
tribution to these objectives, ensuring comprehensive cov-
erage of identified key areas.

ML principles related to the acquisition and retention
of motor skills, such as practice variability, attentional
focus, and specific feedback, were integrated. EP prin-
ciples were applied to adjust the load and intensity of
exercises, promoting the development of strength and
endurance in the involved muscular structures. Based
on the technical sheets, a therapeutic itinerary was
drafted, describing the optimal sequence and combina-
tion of exercises, as well as strategies for their pro-
gressive implementation based on the patient’s skill
level and improvements.

The proposed protocol was subjected to a feasibility
evaluation by a preliminary group of clinicians, who pro-
vided feedback on its practical applicability and adjustment
suggestions. This allowed for refining the protocol to en-
sure its clinical relevance and ease of implementation.

Phase 3: content validation

A panel of seven experts was formed, selected through in-
clusion criteria that ensured their deep knowledge and ex-
perience in vocology, swallowing, and the rehabilitation of
dysphagia and dysphonia. The inclusion criteria required a
minimum of 5 years of relevant experience in the field,
significant academic contributions through publications in
the area, and established professional recognition in these
specialties. A 2-week period was assigned for this valida-
tion process.

A specific validation instrument was developed, designed
to assess critical aspects of the protocol, such as its clinical
relevance, theoretical coherence with the established con-
ceptual framework, practical applicability in clinical set-
tings, and clarity in the presentation of procedures.

The validation instrument consisted of several key
components:

1. Evaluated categories:

a. Biomechanical component: Evaluated the suffi-
ciency, coherence, relevance, and clarity of the
targeted biomechanical behaviors for re-
habilitation.

b. Exercise instruction: Assessed the clarity and re-
levance of the instructions provided for each ex-
ercise or maneuver.

c. Pre practice: Examined the preparation activities to
ensure they were sufficient and coherent with the
Cross-Therapy approach.
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d. Practice: Analyzed the sufficiency and relevance of
the practice regimen, ensuring it aligned with ML
principles.

e. Retention/Transfer measures: Considered the ap-
propriateness and clarity of the measures used to
evaluate the effectiveness of the therapy.

2. Validation instrument and instruction manual:
The instrument included detailed criteria for scoring
each category on a scale of 1-3, with definitions pro-
vided for sufficiency, coherence, relevance, and clarity
(Appendix 1). An instruction manual was created to
guide the expert judges through the evaluation pro-
cess, ensuring consistency and depth in their reviews.

3. Pilot testing:
The validation instrument and instruction manual
were pilot-tested with a select group of experts to
confirm usability and relevance. Feedback from this
pilot test was used to refine the tool before broader
implementation.

4. Evaluation process:
The intervention protocol, validation instrument, and
instruction manual were sent to seven experts via
email. Experts rated each protocol component and
provided qualitative feedback. The collected data were
consolidated using Microsoft Excel, and responses
were weighted to identify areas for improvement. This
iterative feedback and adjustment cycle spanned
6 weeks, allowing for continuous refinement of the
protocol.

5. Feedback and iteration:

Expert feedback was instrumental in making necessary
modifications to enhance the protocol’s validity and po-
tential efficacy. The iterative approach ensured that the
final protocol balanced theoretical foundations with clin-
ical practicality, reflecting the specialized knowledge of the
field experts.

Two essential tables were incorporated into the valida-
tion process: one for the protocol rating instruction
(Appendix 1), and another for the evaluation instrument
used (Appendix 2). These tables were attached to the va-
lidation document to provide a clear and structured guide
during the assessment.

The consolidation of the information collected was car-
ried out using Microsoft Excel. The intervention protocol,
the validation instrument, the corresponding instruction
manual, and the background consolidated in the previous
phase (Appendix 2), were sent to each of the seven experts
via email, ensuring direct and effective communication.
Similarly, the experts’ responses and evaluations were re-
ceived through this same channel, facilitating a coherent
and centralized validation process.

Upon receipt of the evaluations, the responses were
weighted, and the comments were considered to make the
necessary modifications or adjustments to the protocol, as
indicated in the evaluation by the expert judges. This
feedback and adjustment cycle extended over 6 weeks in

total, allowing for refined iteration and continuous im-
provement of the protocol, until a robust consensus on its
validity and potential efficacy was reached. This iterative
approach ensured that the final protocol reflected a balance
between theory and clinical practice, supported by the ex-
perience and specialized knowledge of the experts in
the field.

Data analysis and statistics

Phase 3 of the cross-therapy protocol validation study in-
corporated statistical analysis to ensure the reliability and
validity of the validation instrument used. Two main sta-
tistical indicators were utilized: Cronbach’s alpha for re-
liability and the Content Validity Coefficient (CVC) for
validity. The calculations were performed using Python
with the SciPy and Pandas libraries.

Reliability calculation: Cronbach's alpha
This calculation assesses the internal consistency of a
measurement instrument, indicating the extent to which a
set of items measures a single, unidimensional concept or
dimension. Cronbach'’s alpha is expressed as

K ZiKzlo'zt
o= 1 — :
K—-1 o2

X

0]
where K is the total number of items in the instrument, of,_ is

the variance of each individual item, and o? is the total
variance of the summed scores of all items.

This coefficient ranges from 0 to 1, where higher values
indicate greater internal consistency. A Cronbach’s alpha
value equal to or greater than 0.7 is generally considered
acceptable for most research in social and health sciences,
indicating adequate reliability of the instrument. This
procedure allowed for the assessment of the consistency
with which the instrument’s items measured the quality and
applicability of the cross-therapy protocol.

Content validity calculation: CVC

The CVC is used to assess the representativeness and re-
levance of an instrument’s items in relation to the domain
or construct it aims to measure. To calculate the CVC,
experts are asked to rate each item of the instrument in
terms of its relevance using a predefined scale. The CVC is
calculated as the number of items rated as relevant by the
experts divided by the total number of items, adjusted for
the number of experts:

N X K )

CVe =

where N is the number of experts, K is the total number of
items, and relevance (i) is the relevance rating for item i
assigned by the experts.
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In this study, the CVC was calculated for each item of
the validation instrument. Items that achieved a CVC
higher than a pre-established threshold (eg, 0.78) were
considered highly relevant to the construct being measured,
indicating good content validity of the instrument.

Ethical considerations

The study was conducted strictly adhering to the ethical
principles established in scientific research. Approval was
obtained from the ethics committee of the Corporacion
Universitaria Iberoamericana, and written informed con-
sent was ensured from all participating experts. Measures
were taken to ensure data confidentiality and manage po-
tential conflicts of interest. Although the current focus is
limited to the construction and validation of the protocol
content, the structure of a potential future study to assess
the protocol’s effectiveness in a clinical setting is discussed.
Considerations for participant selection and outcome
measurement methods are contemplated.

RESULTS

During phase 1 of the study, the literature review and ex-
pert meetings were structured around specific themes, re-
flecting a thorough inquiry into the intersections and
particulars of swallowing and phonation. The German
seminars were organized into five thematic sessions, each
focused on crucial aspects for the development of the cross-
therapy protocol. The outcome of this phase was the
background consolidation presented in Table 1.

In phase 2 of the study, the structure and content of the
cross-therapy protocol aimed at phonation rehabilitation
through swallowing rehabilitation techniques were con-
solidated. The culmination of this phase materialized in the
development of a comprehensive protocol that amalga-
mates evidence-based therapeutic strategies, aiming to ad-
dress the needs of patients with concurrent swallowing and
voice disorders. The final validated protocol is presented in
detail in Tables 2 and 3.

The validated protocol incorporates four key exercises
and maneuvers designed specifically for the cross-re-
habilitation of voice and swallowing disorders. These in-
clude the SS, MM, SE, and ES. Each exercise targets
specific biomechanical components involved in phonation
and swallowing, combining conventional instructions with
cross-therapy approaches that apply principles of EP
and ML.

The protocol was designed considering recommenda-
tions and adjustments suggested by an expert panel, en-
suring its effectiveness in clinical practice. The structure,
components, and application guidelines are detailed in
Table 2, facilitating its implementation and future studies
on its effectiveness in real treatment settings.

The protocol items, divided into five categories: bio-
mechanical component, exercise instruction, pre practice,
practice, and retention or transfer measures, received scores
that reflected consensus on their appropriateness,

consistency, relevance, and clarity. The following sections
provide a discussion of each category.

Biomechanical component

The exercises target specific biomechanical aspects such as
vocal fold adduction, laryngeal excursion, and upper eso-
phageal sphincter opening. These components were se-
lected based on their relevance to both phonation and
swallowing functions, ensuring that the protocol addresses
critical areas of dysfunction in patients with concurrent
disorders.

Exercise instruction

Each exercise was accompanied by detailed conventional
instructions to ensure proper execution. For example, the
SS involves taking a deep breath, holding it, swallowing,
and then coughing immediately. These instructions were
validated for clarity and ease of understanding by the ex-
pert panel, ensuring that patients could perform them
correctly with minimal supervision.

Pre practice

This category includes preparatory activities designed to
familiarize patients with the exercises and enhance their
effectiveness. For instance, patients are instructed on the
sensations and movements involved in each exercise, using
visual aids and analogies to facilitate comprehension. The
prepractice phase helps patients build the necessary skills
and confidence to perform the exercises effectively.

Practice

The practice regimen involves structured and repetitive
execution of the exercises, adhering to principles of EP and
ML. Patients will attend four weekly sessions and perform
the exercises twice daily on nonsession days. Each exercise
will be practiced at least 20 times per session, integrating
phonatory tasks to enhance glottal closure and vocal
quality.

Retention or transfer measures

The protocol includes specific metrics to assess improve-
ments in both phonation and swallowing functions. For
example, measures for phonation include grade of
breathiness, maximum phonation time, and vocal loudness,
while measures for swallowing include voluntary control of
glottic closure and laryngeal excursion during swallowing.
These metrics help evaluate the long-term effectiveness and
transferability of the exercises to real-life scenarios.

The expert panel’s validation of these categories confirms
the protocol’s appropriateness and applicability in clinical
practice, providing a robust framework for the rehabilita-
tion of patients with concurrent swallowing and voice
disorders.

Validation of the cross-therapy protocol
The expert panel’s evaluation of the cross-therapy protocol
showed remarkable acceptance, with an average CVC of
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Carlos Calvache, et al
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0.95, indicating high validity and relevance of the protocol
in integrating swallowing maneuvers for voice rehabilita-
tion. The protocol items, divided into the categories of
biomechanical component, exercise instruction, pre prac-
tice, practice, and retention or transfer measures, received
scores that reflected consensus on their appropriateness,
consistency, relevance, and clarity.

Biomechanical component

The evaluation highlighted the sufficiency, coherence, re-
levance, and clarity of the biomechanical targets addressed
by each exercise. Experts confirmed that the selected bio-
mechanical behaviors were critical for both swallowing and
phonation rehabilitation, ensuring that the protocol effec-
tively targets key physiological functions.

Exercise instruction

Instructions for each exercise were assessed for clarity and
relevance. The panel found that the instructions were
generally clear, concise, and easy to follow, ensuring that
patients could perform the exercises correctly. However,
minor adjustments were made to enhance the precision of
the instructions based on expert feedback.

Pre practice

The prepractice phase was evaluated for its role in pre-
paring patients for the main exercises. Experts agreed that
the prepractice activities were sufficient and coherent with
the objectives of Cross-Therapy, providing a solid foun-
dation for effective practice.

Practice

The practice regimen was scrutinized for its sufficiency,
coherence, and relevance. The panel endorsed the struc-
tured and repetitive nature of the practice sessions, em-
phasizing their alignment with ML principles. This
approach was deemed effective in reinforcing the targeted
skills through consistent and varied practice.

Retention/transfer measures

Two items related to the retention or transfer measures for
the SE received slightly lower scores (between 0.70 and
0.80). These scores were attributed to errors in wording,
which were subsequently corrected to improve clarity and
accuracy. The adjusted measures now reflect better the in-
tended outcomes and facilitate more accurate assessment of
the protocol’s effectiveness.

The comprehensive validation process, involving detailed
feedback and iterative refinements, ensured that the final
protocol is both theoretically sound and practically ap-
plicable. This robust consensus among the expert panel
highlights the protocol’s potential efficacy in clinical set-
tings, providing a balanced integration of theory and
practice.

Reliability statistical analysis

Statistical analysis using Cronbach’s alpha yielded a value
of 0.798 for the validation tool, demonstrating acceptable
validity and confirming the internal consistency of the
protocol developed. This result underlines the correlation
and cohesion between the items evaluated, reinforcing the
reliability of the protocol for its application in clinical
contexts.

Qualitative changes and adjustments to the protocol
Five of the seven experts consulted provided feedback on
the proposed protocol. Their comments covered several
issues: (a) the inclusion of electromyography measurements
as potential retention measures for all proposed swallowing
exercises/maneuvers; (b) the inclusion of laryngeal excur-
sion measurements as a retention measure for both pho-
nation and swallowing, not just swallowing; (c) the
addition of an explanatory video for the prepractice of SS
to illustrate its effect on vocal cord closure, replacing the
original photos and drawings; (d) standardization of the
measurements of effort perceived by patients during the
breath-holding phase of SS, equating these to weight values
in kilograms instead of the Visual Analog Effort Scale
originally proposed; (e) for the SE, the inclusion of both
isokinetic and isometric components was suggested, not
only the isokinetic component originally proposed; (f) fi-
nally, for the effortful swallowing maneuver, it was re-
commended to include the maneuver with head resistance
during its execution.

With regard to these proposed amendments, comments
“a,” “b,” “c,” and “e” have been taken into account.
Comment “d” has not been considered as, based on EP, the
aim is not for all patients to perform or achieve the same
effort values during the maneuver. Instead, the demands
are adjusted according to the initial effort achieved by each
patient at the start of therapy according to EP.
Furthermore, in protocols with proven efficacy, such as the
Lee-Silverman Voice Treatment (LSVT), effort during the
intervention has been measured and controlled using a
subjective scale similar to the proposed Visual Analog
Scale.” On the other hand, the inclusion of the head re-
sistance variation of effortful swallowing was rejected be-
cause it has not been studied and it is not known whether
its performance improves the effect of the maneuver, as
suggested by the expert, although it is a variation of the
maneuver widely used by clinicians.

DISCUSSION
This research presents a cross-therapy protocol in the field
of voice and swallowing rehabilitation. Drawing on EP and
ML principles, the protocol comprehensively addresses
voice and swallowing disorders, which share complex bio-
mechanical and neuromuscular interactions. The relevance
of this approach is reinforced by accumulated evidence
from voice therapy interventions, such as the LSVT, which
have been shown to have positive effects on swallowing
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functionality, highlighting the functional link between
voice and swallowing.“**’

The selection of exercises included in the protocol was
based on those with demonstrated effects on vocal fold
adduction and laryngeal excursion, which are fundamental
to laryngeal mechanics during swallowing and phona-
tion.”"" This strategic choice aims not only to improve
functionality in both areas, but also to facilitate the
transfer of therapeutic skills, demonstrating a holistic ap-
proach that enhances therapeutic benefits by integrating
vocal and swallowing exercises.'’

The cross-therapy protocol, validated by experts, is no-
table for its theoretical coherence and practical applic-
ability, demonstrating the importance of consensus in
defining clinical practice in areas where direct evidence may
be scarce or emerging. This validation process underlines
not only the methodological robustness of the protocol, but
also its potential to fill an important gap in current clinical
practice by providing practitioners with an evidence-based
tool for the management of voice and swallowing dis-
orders.

Furthermore, the inclusion of swallowing maneuvers in
voice therapy, based on sound principles of EP and ML,
suggests a paradigm shifting in the treatment of these dis-
orders, emphasizing the need for interdisciplinary and
multifaceted approaches. This protocol represents an in-
novation in clinical practice, promoting a deeper under-
standing of the synergies between swallowing and
phonation and how these can be optimized to improve
patients’ quality of life.””"’

Finally, the cross-therapy protocol opens up new ave-
nues for future research, encouraging studies to explore not
only its clinical efficacy in different populations, but also
the underlying mechanisms that facilitate the transfer of
benefits between swallowing and voice. Expert validation
provides a solid starting point, but it is imperative that
future research extends this knowledge by exploring the
applicability and efficacy of the protocol in real clinical
settings and with a wide range of voice and swallowing
disorders.

Limitations

Although a literature review was conducted to construct the
protocol design, the selective nature of this process may have
limited the inclusion of studies with conflicting or divergent
results. This may affect the applicability of the findings and
suggests the need for a broader systematic review for future
protocol development. The study focused on the validation
of a protocol from an expert perspective, without direct
implementation in patients. Therefore, the results obtained
reflect a theoretical rather than a practical validation, and

the effects of the protocol on real patients with voice and
swallowing disorders are unknown. Additionally, while the
expert panel included voice clinicians with diverse expertise,
the protocol primarily addresses hypofunctional laryngeal
pathologies. The inclusion of techniques specifically for hy-
perfunctional disorders, such as resonant voice therapy and
flow phonation, will be considered in future research.

Although a panel of qualified experts was available, the
limited diversity and number of participants in the valida-
tion process may affect the representativeness of the results.
Future studies could benefit from including a wider range
of professionals and clinical contexts to enrich the valida-
tion of the protocol. This will ensure a more comprehensive
evaluation, encompassing various therapeutic approaches
and voice disorders.

Finally, this study did not include a pilot phase of the
protocol in real clinical settings, which limits the under-
standing of its practical applicability, effectiveness, and
patient experience. Future implementation of the protocol
in pilot studies will allow adjustments to be made based on
direct feedback from patients and clinicians, thereby im-
proving the clinical relevance of the protocol.

CONCLUSION

The cross-therapy protocol developed and validated in this
study is considered a breakthrough in the rehabilitation of
hypofunctional voice and swallowing disorders by in-
corporating principles of EP and ML. Specifically, the
protocol addresses hypofunctional laryngeal pathologies.
Empirical testing is deemed essential to verify its efficacy
across different clinical settings. The current validation,
based on expert opinion, provides a theoretical foundation
but lacks practical application in patient populations.
Future research should encompass pilot studies and ran-
domized controlled trials to empirically assess the efficacy
and safety of the protocol. This study establishes the
groundwork for future research to investigate the practical
application of the protocol and its impact on patients.
Further empirical studies, including systematic reviews and
meta-analyses, are necessary to refine and validate the
protocol, ultimately leading to more integrative and evi-
dence-based treatments in speech therapy practice. This
iterative approach is expected to ensure that the protocol
evolves to meet diverse clinical needs and improve patient
outcomes in a holistic manner.

Declaration of Competing Interest
None.
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APPENDIX 1. Aspects to Evaluate for Each Category of the Protocol

Clarity: Recognized as what is intended when expressing an idea, statement, or theme, being understood perfectly without room for
vague interpretations. A clear expression is easy to understand and intelligible.

Sufficiency: Defined as the minimum capacity or aptitude for something, established from meeting the requirements for solving a
problem or carrying out a specific project.

Relevance: Focuses on the fundamental, transcendent, or substantial, which therefore carries importance for the topic being discussed.
In research topics, it is defined as the importance of what is proposed in relation to the main theme.

Coherence: Defined as the characteristic of the overall plan, maintaining a sequential structure and systematically developed. It is
primarily a logical relationship between the whole and its parts, so that no contradiction occurs between them.

Category

Sufficiency

Coherence

Relevance

Clarity

Biomechanical
behavior to
work on

Instruction

Pre practice

Practice

1: The biomechanical behavior is
not sufficient to be considered as a

rehabilitative element in swal-
lowing and voice.

2: The biomechanical behavior may
be sufficient to be considered as a

rehabilitative element in swal-

lowing and voice, however, it needs

redirection.

3: The biomechanical behavior is

sufficient to be considered as a
rehabilitative element in swal-
lowing and voice.

1: The instructions are unclear and

difficult to understand.

2: The instructions are understand-

able but could be improved.

3: The instructions are clear, con-

cise, and easy to follow.

1: The prepractice is not sufficient
to achieve the implementation of

Cross-Therapy.

2: The prepractice is moderately
sufficient to achieve the implemen-

tation of Cross-Therapy.

3: The prepractice is sufficient to

achieve the implementation of
Cross-Therapy.

1: The practice is not sufficient to

achieve the implementation of
Cross-Therapy.

2: The practice is moderately suffi-
cient to achieve the implementation

of Cross-Therapy.

3: The practice is sufficient to
achieve the implementation of
Cross-Therapy.

1: The biomechanical
behavior is not coherent
with what is intended to
work on.

2: The biomechanical
behavior is moderately
coherent with what is
intended to work on.

3: The biomechanical
behavior is coherent
with what is intended to
work on.

1: The instructions are
not related to the reha-
bilitation objectives.

2: The instructions have
some coherence but can
be improved.

3: The instructions are
coherent with the prin-
ciples and objectives.

1: The prepractice is not
coherent with the ob-
jective of the Cross-
Therapy approach.

2: The prepractice is
moderately coherent
with the objective of the
Cross-Therapy ap-
proach.

3: The prepractice is co-
herent with the objec-
tive of the Cross-
Therapy approach.

1: The practice is not
coherent with the ob-
jective of the Cross-
Therapy approach.

2: The practice is mod-
erately coherent with
the objective of the
Cross-Therapy ap-
proach.

3: The practice is co-
herent with the objec-
tive of the Cross-
Therapy approach.

1: The biomechanical beha-
vior to work on is not rele-
vant for the rehabilitation of
swallowing and voice.

2: The biomechanical beha-
vior to work on is moderately
relevant for the rehabilitation
of swallowing and voice.

3: The biomechanical beha-
vior to work on is relevant for
the rehabilitation of swal-
lowing and voice.

1: The instructions do not
address the specific needs of
the patient.

2: The instructions are rele-
vant but could be better
adapted to each case.

3: The instructions are highly
relevant and tailored to the
needs of the patient.

1: The prepractice is not re-
levant for fulfilling the Cross-
Therapy approach.

2: The pre-practice is moder-
ately relevant for fulfilling the
Cross-Therapy approach.

3: The pre-practice and prac-
tice are relevant for fulfilling
the Cross-Therapy approach.

1: The practice is not relevant
for fulfilling the Cross-
Therapy approach.

2: The practice is moderately
relevant for fulfilling the
Cross-Therapy approach.

3: The practice is relevant for
fulfilling the Cross-Therapy
approach.

1: The biomechanical
behavior is not clear
according to what is
expected to work on.
2: The biomechanical
behavior is moderately
clear according to what
is expected to work on.

3: The biomechanical
behavior is clear ac-
cording to what is ex-
pected to work on.

1: The instructions are
disorganized and am-
biguous.

2: The instructions are
understandable but
could be more precise.
3: The instructions are
organized and unam-
biguous.

1: The instructions for
the pre-practice are not
clear to carry out the
approach.

2: The instructions for
the pre-practice are
moderately clear to
carry out the approach.

3: The instructions for
the pre-practice are
clear to carry out the
approach.

1: The instructions for
the practice are not
clear to carry out the
approach.

2: The instructions for
the practice are moder-
ately clear to carry out
the approach.

3: The instructions for
the practice are clear to
carry out the approach.
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Retention/ 1: There are not enough transfer
transfer mea- measures included to observe the
sures impact of the therapy.

2: The transfer measures are clear
but not sufficient to observe the

impact of the therapy.

3: There are enough transfer mea-
sures included to observe the im-

pact of the therapy.

1: The transfer mea-

with the therapeutic
progression.
2: The transfer mea-

peutic progression.

3: The transfer mea-
sures are aligned wi
the therapeutic pro-
gression.

sures are not aligned

sures are moderately
aligned with the thera-

1: The transfer mea-
sures are not clearly
presented and are not
easy to understand.

2: The transfer mea-
sures could be clearer,
and their understanding
is not entirely easy.

3: The transfer mea-
sures are clearly pre-
sented and are easy to
understand.

1: The proposed transfer
measures are not relevant in
the therapeutic process.

2: The proposed transfer

measures are moderately re-

levant in the therapeutic

process.

3: The proposed transfer

th  measures are relevant in the
therapeutic process.

APPENDIX 2. Therapy Protocol’s Validation Instrument

Dear expert: This study aims to validate the content of a cross-therapy protocol for swallowing and voice disorders. It is based on four
swallowing maneuvers/exercises that address shared and critical biomechanical components of swallowing and phonation.Because of
your broad expertise and knowledge in this field, we kindly ask you to assess the protocol, considering that every maneuver/exercise
included has the following specifications:
1. The biomechanical component that the exercise/maneuver addresses at the phonatory and swallowing level.

2. Its original instructions based on literature.

3. The conditions of prepractice and practice, as well as the retention measures, according to ML principles.
Please rate the sufficiency, coherence, relevance, and clarity of the previously mentioned protocol content, assigning a score of 1-3,
according to the instructions of the validation instrument attached to this form.

Motor learning principle approach

Biomechanical Original instruction of the . . Retention
component S M——— Pre practice Practice measures

Maneuver/Exercise Score (1-3) Score (1-3) Score (1-3) Score (1-3) Score (1-3) Comments

1. Supraglottic swallow Sufficiency: Sufficiency: Sufficiency: Sufficiency: Sufficiency:
Coherence: Coherence: Coherence: Coherence: Coherence:
Relevance: Relevance: Relevance Relevance: Relevance:
Clarity: Clarity: Clarity: Clarity: Clarity:

2. Mendelsohn maneuver Sufficiency: Sufficiency: Sufficiency: Sufficiency: Sufficiency:
Coherence: Coherence: Coherence: Coherence: Coherence:
Relevance: Relevance: Relevance: Relevance: Relevance:
Clarity: Clarity: Clarity: Clarity: Clarity:

3. Shaker exercise Sufficiency: Sufficiency: Sufficiency: Sufficiency: Sufficiency:
Coherence: Coherence: Coherence: Coherence: Coherence:
Relevance: Relevance: Relevance: Relevance: Relevance:
Clarity: Clarity: Clarity: Clarity: Clarity:

4. Effortful swallow Sufficiency: Sufficiency: Sufficiency: Sufficiency: Sufficiency:
Coherence: Coherence: Coherence: Coherence: Coherence:
Relevance: Relevance: Relevance: Relevance: Relevance:
Clarity: Clarity: Clarity: Clarity: Clarity:
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