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ABSTRACT

Purpose: Systematically improving voice therapy outcomes is challenging as
the clinician actions (i.e., active ingredients) responsible for improved patient
functioning (i.e., targets) are relatively unknown. The theory-driven Rehabilitation
Treatment Specification System (RTSS) and standard, voice-specific terminol-
ogy based on the RTSS (RTSS-Voice) may help address this problem. This
qualitative study evaluated if the RTSS and RTSS-Voice can describe four
evidence-based voice therapies for muscle tension dysphonia without missing
critical aspects (content validity) and identify commonalities and differences
across them (criterion validity).

Method: Qualitative interviews were completed between the clinicians (protocol
experts) who developed and/or popularized the vocal function exercises, laryngeal
reposturing, circumlaryngeal massage, and conversation training therapies as well
as RTSS experts to produce RTSS specifications that met two consensus criteria:
(@) The protocol expert agreed that the specification represented their treatment
theory, and (b) the RTSS experts agreed that the specifications correctly adhered
to both the RTSS framework and the RTSS-Voice’s standard terminology.

Results: The RTSS and RTSS-Voice comprehensively described voice therapy
variations across and within the four diverse treatment programs, needing only
the addition of one new target: overall auditory-perceptual severity.
Conclusions: The RTSS and RTSS-Voice exhibited strong content validity. The
standard RTSS-Voice terminology helped identify, for the first time, commonali-
ties and differences in treatment ingredients, targets, and mechanisms of action
across four treatments developed for the same patient population. In the long
term, the RTSS and RTSS-Voice could provide the framework for an ever-
growing collection of clinically meaningful and evidence-based therapy algo-
rithms with potential to improve research, education, and clinical care.
Supplemental Material: https://doi.org/10.23641/asha.25537624
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Over the past few decades, the rehabilitation field
has generally recommended that evidence-based treatment
protocols be documented or “manualized” in ways that
allow replication or further investigation by other
researchers and comparisons with other treatments and that
permit adoption/adaptation by frontline clinicians for their
individual patients (Negrini et al., 2020). However, it is
widely acknowledged that rehabilitation treatment proto-
cols are frequently underdescribed where it matters most:
identifying the clinician actions ostensibly responsible for
desired changes in patient functioning (Arienti et al., 2021).
For example, without improved specificity of the rehabili-
tation treatment process, comparative effectiveness research
will be limited to showing that therapy A generally works
better than therapy B on outcome X. Many important
practical questions will be difficult to answer, such as:
Which parts of therapy A or B accounted for the differ-
ence? If the clinician does not have the resources to do all
of therapy A or B, which parts were the most effective?
Are there particular subgroups of patients for whom ther-
apy A or therapy B worked better? Clinicians and
researchers need a theory-based system to identify treat-
ment elements associated with improved outcomes across
patients and standard terminology to support comparisons
across therapy programs and generalization to mnovel
contexts.

The Rehabilitation Treatment Specification System
(RTSS) is a cross-discipline, theory-driven framework that
provides guidance for identifying and describing the puta-
tively critical aspects of treatment. The RTSS asks proto-
col experts to specify (a) the clinician actions ostensibly
responsible for modified patient functioning (called “ingre-
dients”) versus noncritical actions within a treatment
activity, (b) ingredients’ direct effects on various patient
functions (called “targets”) versus indirect effects on
patient functions (called “aims”), and (c) how treatment
ingredients are hypothesized to cause these changes (called
“mechanisms of action”). Rehabilitation treatments are
frequently composed of many components that focus on
multiple, hierarchical, interrelated patient functions, for
example, impairments, activities, and participation in soci-
ety (O’Cathain et al., 2019). Thus, careful thought is
required to identify which ingredient(s) directly affect
which function. The RTSS guides the grouping of ingredi-
ents with their respective targets by identifying three over-
arching groups of treatment components that differ in
their mechanisms of action: Organ Functions, Skills and
Habits, and Representations. Organ Functions treatment
components change the efficiency of (or replace) organ
systems through ingredients that are physical (e.g., manu-
ally apply pressure), challenging organ systems (e.g., resis-
tance training), devices (e.g., voice amplification), and so
forth. Skills and Habits treatment components improve
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mental or behavioral abilities and contribute to the forma-
tion of habits through practice and feedback. Representa-
tions treatment components change mental representations
such as knowledge, attitudes, emotions, beliefs, motiva-
tion, and so forth, through informational ingredients (e.g.,
education about the patient’s disorder, prognosis, ther-
apy). The RTSS also emphasizes Representations ingredi-
ents and targets that influence patient adherence via the
patient’s capability, opportunity, and motivation to per-
form a behavior (COM-B; Michie et al., 2011), termed
volition ingredients and targets. In-depth description of
the RTSS is outside the scope of this article and can be
found elsewhere (Hart et al., 2019; Van Stan et al., 2019;
Whyte, Dijkers, et al., 2019; Zanca et al., 2019). Figure 1
illustrates these RTSS concepts.

While the RTSS provides an overarching framework
to identify treatment ingredients and targets, it does not
provide standard and operationalized terminology for
individual ingredients and targets. Without this standardi-
zation, the same treatment could be described using differ-
ent words, or different treatments could be described using
the same, or very similar, words. For example, the ingre-
dient of “opportunities to practice voicing with increased
forward resonance” has been described differently across
therapies, for example, “Sustain ... the word ‘knoll’ minus
the ‘kn’ ... produced with ... sympathetically vibrating
lips” (Stemple, 2005) and “clear speech ... with the pro-
duction of crisp, clear consonants and ... oral sensations
from the consonants” (Gartner-Schmidt et al., 2016).
Thus, we developed a methodology that used the RTSS
and an expert consensus Delphi process to systematically
label and operationalize unique targets and ingredients
throughout rehabilitation (Van Stan et al., 2021a). We
then successfully used this method to revise the voice ther-
apy taxonomy (Van Stan et al., 2015) into a standard set
of labeled/defined categories of 35 targets and 19 ingredi-
ents that ostensibly represent all vocal rehabilitation treat-
ments, called the RTSS-Voice (Van Stan et al., 2021b).

Researchers have begun to demonstrate the benefits of
the RTSS framework in diverse disciplines such as psychoe-
ducation after traumatic brain injury (Venkatesan &
Ramanathan-Elion, 2022), preoperative education for
spinal fusion (Edwards et al, 2022), aphasia therapy
(Fridriksson et al., 2022), dysphagia therapy (Namasivayam-
MacDonald et al., 2022), occupational therapy for stroke
survivors (Fasoli & Adans-Dester, 2019), social communica-
tion following traumatic brain injury (Keegan et al., 2020;
Meulenbroek et al., 2019), nonpharmacological treatments
for dementia (Sikkes et al., 2021), and statistical methods
across rehabilitation in general (Kinney et al., 2020, 2022).
Furthermore, multiple opinion articles from editors and
other clinician researchers have recommended RTSS use for
occupational therapy (Reynolds, 2023), physical therapy
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Figure 1. The tripartite structure of a treatment component and the relationship between treatment components and aims. The hypothetical
treatment outlined contains three treatment components in hopes of modifying one aim. Treatment Component 1 is within the Organ Func-
tions group (top row), Treatment Component 2 is within the Skills and Habits group (middle row), and Treatment Component 3 is within the
Representations group (bottom row). The dotted arrows between the targets and aim show that they may modify the aim, but other targets

could also be necessary. MoA = mechanism(s) of action.
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(Jette, 2020), speech-language pathology (Turkstra et al.,
2016), and rehabilitation in general (Whyte et al., 2021).
The RTSS and RTSS-Voice possess high face validity
established by expert consensus and opinion. However,
these frameworks have yet to be tested for their ability to
comprehensively and standardly describe real-life evidence-
based therapies. Testing the RTSS and RTSS-Voice with
real-life treatments is critical to determine if any important
concepts are missing and if the frameworks perform as
intended. Thus, the primary aims of this study were to
determine if the (a) RTSS and RTSS-Voice can specify all
ingredients and/or targets across multiple evidence-based
therapies (content validity) and (b) RTSS-Voice’s standard
terminology can identify ingredients and/or targets that are
unique to a single therapy or shared across multiple thera-
pies (criterion validity).

Method

Institutional review board review was not applicable
since no human subjects were involved in the study.

Process for Choosing Evidence-Based Voice
Therapies to Specify

We chose four evidence-based voice therapies that
can be used for the same disorder, muscle tension dyspho-
nia (MTD): vocal function exercises (VFE; Stemple,
2005), laryngeal reposturing (LR; Roy et al., 2017), cir-
cumlaryngeal massage (CLM; Roy et al., 1997), and con-
versation training therapy (CTT; Gillespie et al., 2019).
See Table 1 for an overarching summary of each therapy.

Voice therapies were selected for this investigation
because, to the authors’ knowledge, vocal rehabilitation is
the only rehabilitation discipline with exhaustively vetted
and standardized lists of RTSS-based ingredients and tar-
gets, which can permit comparisons across treatments.
These four voice therapies were chosen for several reasons.
First, they have published evidence showing benefits for
the same diagnosis: MTD (Angadi et al., 2019; Gillespie
et al., 2019; Roy et al., 1997). Second, MTD is the most
commonly treated voice disorder (Kridgen et al., 2021), so
specifying these therapies could be broadly applicable in
voice research, education/training, and clinical care. Third,
these therapies should cover a wide range of therapy con-
cepts because MTD is a heterogeneous voice disorder.
MTD cuts across many underlying diagnoses and is tradi-
tionally divided into two subtypes (Verdolini et al., 2006).
Primary MTD (pMTD) is a single diagnosis consisting of
abnormal voicing in the absence of any known structural
and/or neurological condition. Secondary MTD (sMTD)
consists of abnormal vocal compensations in response to a
structural (e.g., vocal fold nodules, polyp, cyst, scar, atro-
phy) and/or a neurological (e.g., paralysis, paresis, spas-
modic dysphonia, tremor) voice disorder (Belafsky et al.,
2002). Fourth, these therapies appear to have sizeable
differences in their treatment theories. LR and CLM
include ingredients related to applying pressure manually
to the anterior neck, which are explicitly absent from
VFE and CTT. VFE’s vocal practice occurs entirely
within sustained vowel productions. During LR and
CLM, vocal practice progresses along a traditional diffi-
culty hierarchy beginning with vowel productions (easi-
est) and ending with conversation (most difficult). CTT
starts vocal practice at the highest difficulty level of
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Table 1. Brief summary of each evidence-based therapy based on descriptions of them in evidence-based literature.

Treatment name

Brief summary

VFE The VFE program begins with the clinician providing education about the treatment in general and the rationales
underlying each exercise. At the core of this treatment are four exercises performed over the course of 4-6
weeks and during once-a-week therapy sessions. Exercises 1 and 4 have the same goal, which ask the
patient to sustain a nasal /i/ or an /ol/ vowel (respectively) for a duration that equals 0.08-0.1 L/s divided by
the patient’s respiratory vital capacity. With typical vital capacities around 4 L, the goal duration is often
between 40 and 50 s, which is even challenging for individuals with no voice disorder. Exercises 2 and 3 have
the goal of no voice breaks while producing a pitch glide up or down (respectively). The exercises are designed
to maximally engage and improve the coordination of the vocal subsystems of respiration, phonation, resonance,
and kinesthesia. Finally, the patient is asked to perform the exercises at home two times a day.

LR LR typically consists of one session, often not exceeding 1.5 hr, which begins with educating the patient about
their disorder, the treatment, and prognosis for recovery. To help patients transition from their current pathologic
vocal sensorimotor program to their previously healthy vocal sensorimotor program, the clinician systematically
applies constant pressure to various landmarks in the anterior neck while the patient produces sustained
vowels, automatic speech, reading, or spontaneous speech. Once the patient’s voice improves, the manual
techniques are faded and the patient attempts to accurately switch between their disordered/baseline voicing
and normal/improved voicing (i.e., negative practice). At the end of the session, the patient is asked to continue
using their improved voicing as much as possible in daily life.

CLM CLM typically consists of one session, often not exceeding 1.5 hr, which begins with educating the patient about
their disorder, the treatment, and prognosis for recovery. LR should typically be trialed before CLM since
successful LR will obviate the need for any CLM. To decrease aberrant muscle activation and improve voicing,
the clinician systematically kneads various landmarks in the anterior neck while the patient produces sustained
vowels, automatic speech, reading, or spontaneous speech. Once the patient’s voice improves, the manual
techniques are faded and the patient attempts to accurately switch between their disordered/baseline voicing
and normal/improved voicing (i.e., negative practice). At the end of the session, the patient is asked to continue
using their improved voicing as much as possible in daily life.

possible in daily life.

CTT CTT is delivered across 4 weeks with one session per week. Treatment primarily consists of the patient performing
negative practice with clear speech during conversation. Once the patient can produce two perceivably different
voices, even if the difference is subtle, they are asked to self-monitor and provide their own feedback on the
sound and feel of their voice. Depending upon each individual patient’s presentation, negative practice may also
focus on the number of breaths, prosody, and/or projection during conversation. At the end of each session,
patients are asked to practice clear speech in daily life a minimum of 5-7 times per day. Gradually over the
course of treatment, home practice recommendations are for the patient to use their clear speech as much as

Note. The experts for each treatment agreed that these summaries are accurate. VFE = vocal function exercises; LR = laryngeal repostur-
ing; CLM = circumlaryngeal massage; CTT = conversation training therapy.

conversation and retreats to lower levels only when nec-
essary. Last, all four therapies cover the popular concept
of “meta-therapy” (Helou et al., 2021); that is, they have
multiple ways of providing error feedback (patient
directed vs. clinician directed) as well as cueing, educat-
ing, and motivating the patient to improve engagement
and adherence.

Participants

Participants included the four clinicians who had
originally developed, refined, used, and/or investigated
each voice treatment (called “protocol experts”). They
were included throughout the specification process
because they ostensibly best know the “ground truth”
treatment theory underlying each treatment. Three thera-
pies had a single protocol expert (J.S. for VFE and N.R.
for CLM and LR). CTT had two protocol experts (A.G.
and J.G.-S.) since they co-developed the therapy. Often,
one protocol expert was necessary, not multiple proto-
col experts, because the point of this investigation was
to test the RTSS and RTSS-Voice’s ability to

4  American Journal of Speech-Language Pathology e 1-18

comprehensively describe a real-life evidence-based
treatment theory (content validity) and identify
differences/commonalities across these treatment theories
(criterion validity). It was not to address differences or
commonalities in multiple experts’ opinions of the same
protocol. None of the protocol experts were experts in the
RTSS, so three RTSS experts were included to verify
adherence to the framework. The RTSS experts reviewed
the specifications for each treatment and provided feed-
back on any RTSS errors or ambiguities. A single
facilitator—who was both an expert in voice therapy and
a developer of the RTSS and RTSS-Voice (J.H.V.S.)—
wrote the initial RTSS specifications, performed the inter-
views with the protocol experts, and coordinated feedback
and revisions in response to the three RTSS experts.

Consensus Methods

Figure 2 outlines the consensus methods. Consensus
on an RTSS-Voice specification needed to meet three cri-
teria: (a) The protocol expert agreed that the specification
represented their treatment theory; the RTSS experts
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Figure 2. The qualitative process for consensus building across
the facilitator, protocol experts, and Rehabilitation Treatment
Specification System (RTSS) experts is outlined. Squares and
arrows pointing in both directions encapsulate iterative processes.

L. Facilitator Interview
Original Specifies/ with protocol
Protocol pect « P

Revises expert(s)
RTSS specification
matches treatment theory
# Facilitator Interview
RTSS Expert Specifies/ with protocol

Revises

4

RTSS specification matches treatment theory,
follows RTSS rules with minimal ambiguity

Feedback « «

expert(s)

agreed that it correctly (b) followed the RTSS framework
and (c) used the RTSS-Voice’s standard terminology. The
process of specifying therapies began with each protocol
expert sending the facilitator all written information on
their treatments, for example, articles, manuals, and train-
ing materials. Before the first semistructured qualitative
interview, the facilitator sent the protocol expert an initial
RTSS-Voice specification of the therapy’s treatment com-
ponents (i.e., ingredients and their respective targets) and
a list of questions for clarification. Then the facilitator

Table 2. Qualitative interview probe questions and rationales for targets.

and protocol expert completed iterative qualitative inter-
views. Each interview lasted 1-2 hr and was conducted vir-
tually. Throughout the interview, the facilitator and proto-
col expert referenced the RTSS manual and standard
RTSS-Voice target and ingredient categories. Tables 2 and
3 provide example interview questions and probes from the
interview guide for targets and ingredients, respectively. After
each interview, the facilitator revised the specification and
sent it to the protocol expert for review. Once an RTSS-
Voice specification matched the protocol expert’s treatment
theory, it was sent to the three RTSS experts for their feed-
back on whether it contained any ambiguities and accurately
followed the RTSS framework. After the RTSS expert feed-
back, the facilitator and protocol expert iteratively revised
the specification until the RTSS experts reported no ambi-
guities or errors related to the RTSS and RTSS-Voice. All
interviews and discussions centered around the treatments
as they are used for patients with pMTD and sMTD.

The initial list of probe questions was taken directly
from previous work that developed a methodology for
identifying unique versus redundant ingredients and tar-
gets (Van Stan et al.,, 2021a). The list was then supple-
mented with questions that were used and refined in previ-
ous RTSS trainings (Whyte, Hart, et al., 2019) and struc-
tured interviews with clinicians specifying standard-of-care
voice therapy (Wolfberg et al., 2024). The questions were
considered to cover the breadth of treatment approaches
in this study because previous work occurred across a
diverse set of rehabilitation disciplines in the RTSS train-
ings (i.e., physical therapy, occupational therapy, speech-
language pathology, rehabilitation nursing and psychol-
ogy, physiatry) and across five voice centers that provide

Probe questions

Rationales for probe questions

1. Out of the modified patient functions listed, which one was the
critical function that had to change for the treatment activity to
be considered “successful”? Why?

1.

Therapies often list all associated modified functions, but each
Rehabilitation Treatment Specification System treatment component
can have only one target (i.e., the function that, when changed, is
the desired therapy effect).

2. In terms of treatment success, what if patient function X changes
significantly and not patient function Y, or vice versa?

2.

In any treatment, multiple functions are related and can change
together in various ways. However, the change most closely
related to treatment success is the target.

3. What if a patient presents with less severe deficits in function X
and more severe deficits in function Y? Or vice versa? Would
that change your treatment approach and, if so, how?

. If different ingredients are provided depending upon the presence

of other impairments, there could be more than one target. If the
ingredients do not change based on these two functions, the
target may be something broader that encompasses both.

4. How do you think this treatment activity works? Or why do you
think this works?

. The rationale underlying a treatment activity can help identify

whether a potential target belongs to an Organ Functions, Skills
and Habits, or Representations treatment component.

5. What about your treatment activity directly modifies patient
function X? Or what other function does your treatment activity
more directly modify and why?

. Targets must ostensibly be directly affected by ingredients. Aims

are only indirectly affected by ingredients via changes in targets.

6. Throughout therapy, how do you measure patient function X
objectively or subjectively? Or, if it isn’t measured consistently,
when would you measure it and for what purpose?

. Mechanisms of action are often only measured in research

studies to understand how ingredients affect targets. In contrast,
targets are often routinely measured during therapy since they
represent the desired effects of therapy.
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Table 3. Qualitative interview probe questions and rationales for ingredients.

Probe questions

Rationales for probe questions

1. What is therapeutically critical about the clinician’s actions or the
prescribed activity and why?

1. Ingredients in the Rehabilitation Treatment Specification System
must be described according to their direct effects on targets.

2. Are you asking the patient to repeatedly do something to help
develop a skill, habit, get stronger, fatigue less often, understand
something about their vocal abilities, etc.?

2. Must an ingredient be specified per Organ Functions (i.e., exercise
science), Skills and Habits (i.e., motor learing principles),
or Representations treatment components (i.e., information
processing)?

3. Do you provide any feedback, or deliberately withhold feedback,
on the patient’s performance? If so, please describe the
feedback approach and reasons for the approach.

3. Identifies and describes any feedback ingredients.

4. How do you get the patient to understand what they should do
or correctly perform the ingredients?

4. ldentifies and describes volition ingredients toward the patient’s
capability to perform a desired behavior during the session.

5. How do you describe what the patient should do at home and/or
check that they have completed (or can complete) home practice
recommendations accurately?

5. ldentifies and describes volition ingredients toward the patient’s
capability to perform a desired behavior outside of the session.

6. What do you do if the patient is not fully engaged or participating
in the activity? Or how do you help the patient see the
importance of the treatment activity?

6. ldentifies and describes volition ingredients toward the patient’s
motivation to perform a desired behavior during the session.

7. How do you motivate the patient to do the activity outside of the
therapy session? What do you do when the patient is not
adherent?

7. ldentifies and describes volition ingredients toward the patient’s
motivation to perform a desired behavior outside of the session.

8. Do you help the patient plan when they can fit the activity into
their daily life? Or plan reminders in daily life? If so, please
describe.

8. ldentifies and describes volition ingredients toward the patient’s
opportunity to perform a desired behavior outside of the session.

9. Can you make the therapy activity easier or harder? If so, how
and under what circumstances would you do this?

9. Identifies and describes any progression rules in the ingredients
or fading algorithms.

10. How do you personalize the therapy approach for an individual
patient?

10. Identifies and describes any ingredients that are used in some
circumstances and not all. Also may include volition ingredients
toward the patient’s motivation to perform a desired behavior.

11. When do you know that you have delivered enough of an
ingredient?

11. Helps describe the dosages for a particular ingredient.

care for many different voice and upper airway pathologies.
There were no mechanisms of action probe questions. Since
the ingredient and target probe questions are based on the
RTSS and RTSS-Voice, the clinician must explicitly state
their measured or hypothesized mechanisms to justify their
choices/answers. This indirect method of evaluating mecha-
nisms was preferred because it begins with what is always
observable or measured—that is, the ingredient(s) and
target—and works backward to what is not typically
observable, that is, the singular or many mechanisms. Pre-
vious experience taught us that beginning with mechanisms
of action often leads to prolonged discussions of the many
ways treatments may work and comparatively less informa-
tion about the critical clinician actions (i.e., ingredients)
and the ingredients’ clinically meaningful effects on patient
function (i.e., targets). In-depth discussions of mechanisms
are undoubtedly important, but the purpose of this
endeavor was to standardly identify ingredients and targets
across diverse treatments. All discussions centered around
the treatments being used for MTD.

Bias was primarily minimized by having multiple
experts with different expertise and familiarity with the
original protocols review the specifications. The three
RTSS experts had different specializations that were
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complimentary to vocal rehabilitation. One (J.W.) was a
physiatrist specialized in traumatic brain injury rehabilita-
tion who led the development of the rehabilitation treat-
ment taxonomy (RTT; Hart et al., 2014) and the RTSS as
well as co-developed the RTSS-Voice; one (J.D.) was a
speech-language pathologist (SLP) specialized in neurolo-
gic speech, voice, and language disorders and co-developer
of the RTSS-Voice; and one (L.T.) was an SLP specialized
in neurologic cognitive and communication impairments
and a co-developer of the RTT and RTSS. Bias was also
addressed by asking protocol experts to consider and
choose among multiple alternative treatment theories
phrased in the RTSS and RTSS-Voice, which can be seen
in the example interview questions in Tables 2 and 3. To
minimize recall bias, as some protocols are older and
some newer, all protocol experts had to report that they
were actively using and investigating the treatments.

Results
Attaining Consensus

RTSS specifications that matched the protocol
expert’s treatment theory were achieved in three to six
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interviews. Then, the RTSS experts required two to three
assessments—that is, one to two revisions—to reach con-
sensus that all ambiguities were resolved, and the specifi-
cation accurately followed the RTSS framework and
RTSS-Voice. This resulted in consensus specifications for
VFE, LR, CLM, and CTT, which can be found in Sup-
plemental Material S1.

Content Validity

The standard RTSS-Voice categories captured nearly
all ingredients and targets for the four therapies, missing
only one critical therapy target: decreased overall auditory-
perceptual dysphonia severity. None of the voice therapies
had Organ Functions treatment components. The specifica-
tions required eight of 37 target categories (including voli-
tion and the new overall auditory-perceptual dysphonia
severity targets) and six of 19 ingredient categories.

Criterion Validity

Criterion validity will be presented in several subsec-
tions. Targets will be described before their associated
ingredients since clinicians tend to think about changes in
patient functioning first and how to change those func-
tions second (Zanca & Dijkers, 2014). Skills and Habits
targets are described in terms of modifying voicing,
enhancing generalization and retention, and then negative
practice, followed by describing the associated opportuni-
ties to practice voicing ingredients and, finally, other
ingredients that ostensibly facilitate vocal practice (e.g.,
provide feedback, apply pressure). Representations targets
are subsequently presented, as they build from the Skills
and Habits targets. Then volition ingredients are described
as they are either added to Skills and Habits treatment
components or the main focus of volition targets. The
RTSS and RTSS-Voice identified commonalities and dif-
ferences in treatment components, targets, and ingredients
across the four evidence-based therapies. There were two
large overarching commonalities. First, all four therapies
used Skills and Habits treatment components with voice-
related targets and Representations treatment components
with volition/adherence targets. Second, all treatments in
this article are reportedly used across the entire continuum
of severity, and no developer said that a patient’s baseline
overall severity would change their treatment theory.
Some moderate or severe patients, or even mild patients
with low stimulability, may need initial coaching to enable
them to perform the difficult sustained vowel exercises in
VFE or the high-complexity conversational practice in
CTT. These initial “coachings” are outlined in detail as
volition ingredients in the VFE and CTT specifications
because the ingredients are oriented toward helping
patients achieve the capability of correct practice.

Commonalities and differences across treatments are sum-
marized in Tables 4 and 5, respectively.

Commonalities and Differences in Targets for
Improved Vocal Function

The primary target of all four therapy programs is
to improve some aspect of the patient’s vocal function,
albeit in different ways. These are Skills and Habits treat-
ment components because reductions in error (i.e.,
improved vocal function) occur via “learn by doing”
mechanisms of action. The differences in putative mecha-
nisms of action across these four treatments center around
establishing, generalizing, and habituating vocal skills. Tt
is believed that VFE helps patients learn to rebalance the
subsystems of phonation by repeatedly performing a diffi-
cult sustained vowel maneuver. In a previous publication
(Van Stan et al., 2021b), LR was classified as an Organ
Functions treatment component because applying pressure
during voicing appeared to create reflexive (nonvolitional)
vocal improvements. After in-depth interviews regarding
LR, this treatment component changed to Skills and
Habits. The clinician is applying focal pressure to the ante-
rior neck during voicing to perturb the patient’s phonatory
sensorimotor control system sufficiently to (a) disrupt habit-
uated muscle activation patterns responsible for the disor-
dered voice, (b) widen the patient’s search for different
vocal sensorimotor programs, and (c) ultimately help dis-
cover a (sometimes previously) successful strategy. CLM
postulates that massage reduces muscle tension during voic-
ing, increasing the potential for larger and faster improve-
ments during vocal practice compared to practice without
massage (Aronson, 1990). CTT theorizes that working on
improved vocal function in conversation achieves the most
robust treatment responses in the patients’ daily lives since
conversation is relevant for many activities of daily living.

A similar vocal improvement target was identified
across LR, CLM, and CTT: reduce auditory-perceptual
estimates of overall severity. Manipulating the anterior
neck during voicing in LR and CLM, or asking patients to
use clear speech in CTT, may change many aspects of
vocal function such as breathiness, strain, pitch, intelligibil-
ity, and so forth. However, if any of these patient functions
changed without reducing overall auditory-perceptual sever-
ity, the ingredients’ purpose (i.e., to achieve the target)
would not be considered successful. The underlying constit-
uents of overall auditory-perceptual dysphonia severity will
obviously differ across patients; for example, some patients
are primarily breathy, or primarily strained, or only pro-
duce vocal fry. However, the treatment protocols do not
change based upon these variations, and the ingredients are
always oriented and tailored toward reducing overall
auditory-perceptual severity. The type of change is different
between LR and CLM versus CTT—that is, reduced versus
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Table 4. Summary of similarities across the different voice therapies.

Treatment concept

How it is represented across multiple therapies

Treatment components

Organ Functions

None of the therapies include components that rely on mechanisms of action related to
challenging or replacing organ systems.

Skills and Habits

All therapies include one or more components that rely on mechanisms of action related to
learning by doing.

Representations

All therapies include one or more components that rely on mechanisms of action related to
information processing.

Targets

Overall auditory-perceptual severity

LR, CLM, and CTT target reductions in overall auditory-perceptual severity of the voice; this is
an aim for VFE.

Volition: adherence

All therapies request the patient to perform/adhere to practice outside the therapy session.

Ingredients

All therapies include some degree of sustained phonation, pitch variability, loudness variability,

Opportunities to practice voicing

and negative practice. VFE and CTT include anterior resonance. LR and CLM include nasals
to facilitate improved voicing but do not explicitly train increased anterior resonance.
VFE and CTT also include modified mean airflow.

Provide feedback

All therapies focus on knowledge of results (not knowledge of performance), present feedback
after trials (not during the trials), and ask clinicians to minimize feedback related to error (i.e.,
primarily comment on improvements, not errors).

Provide volition ingredients

All therapies provide information about the patient’s capability, opportunity, and motivation to
perform therapeutic activities in their daily lives, especially cues to maintain attention during
practice, correctly practice, and plan how to practice in daily life.

Dosing

Opportunities to practice voicing

All therapies ask clinicians to maximize the amount/dosage of practice opportunities.
LR, CLM, and CTT ask for practice during spontaneous speech as much as possible.

Provide feedback

LR, CLM, and CTT feedback dosage depends upon patient performance, especially timed with
obvious improvements in voicing.

Provide volition ingredients

All therapies ask clinicians to provide the minimum amount of information necessary to get the
patient engaged and practicing correctly.

Note.

habitually reduced, respectively—because of the underlying
mechanisms of action. LR and CLM help a patient find
their previously normal, habitual manner of voicing by
reducing, disrupting, or interfering with aberrant muscle
activation patterns. The sudden short-term vocal improve-
ment is inherently habitual. CTT directs patients to gradu-
ally improve and then habituate their voicing compared to
their disordered baseline. In VFE, improved overall
auditory-perceptual severity of the voice is an aim that is
primarily approached with the target of Exercises 1 and 4:
“sustained phonation for a duration of time based on the
patient’s individual vital capacity divided by 80 mL/s.” This
target theoretically represented phonation that is neither
too efficient (i.e., too long in duration) nor too inefficient
(i.e., too short in duration), and achieving the phonatory
duration target could be directly linked to repeatedly per-
forming Exercises 1 and 4.

Commonalities and Differences in Targets for
Generalization and/or Long-Term Retention

All four treatments include targets in addition to
improved vocal function that have unique mechanisms of
action related to habit formation or generalization and are
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LR = laryngeal reposturing; CLM = circumlaryngeal massage; CTT = conversation training therapy; VFE = vocal function exercises.

independently focused on during therapy. The VFE’s
Exercises 2 and 3 each have their own target that help
generalize improvements across the pitch range: (a) no
voice breaks while producing a pitch glide up and (b) no
voice breaks while producing a pitch glide down (respec-
tively). In LR and CLM, once the patient independently
produces normal overall voice quality at the conversa-
tional level without anterior neck manipulation, the clini-
cian introduces the second Skills and Habits treatment
component with a target of accurately switching between
normal and disordered voice quality. It ostensibly helps
patients extract themselves from potential relapses and
improves long-term outcomes/retention. In CTT, once the
patient reliably produces clear speech with reduced overall
auditory-perceptual severity, they are asked to identify
unintended lapses into baseline voicing when producing
improved voice quality or lapses into improved voice
quality when producing baseline voice quality. Generaliza-
tion ostensibly relies on improved sensory discrimination
skills, as the patient’s increased attentional demands dur-
ing daily life often result in missed opportunities to notice
when their voice is improving or deteriorating. CTT has
three additional Skills and Habits treatment components
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Table 5. Summary of differences across VFE, LR, CLM, and CTT.

Treatment concept

How it is represented across multiple therapies

Skills and Habits

Improved voicing target

(1) Improved voicing at difficult mean airflows of 0.08-0.1 mL/s (VFE); (2) reduced overall
dysphonia (LR, CLM, and CTT).

Opportunities to practice voicing

(1) Voice at difficult levels of softness, mean airflow, and resonance across a wide range
of respiratory vital capacities (VFE); (2) manually interfere with pathologic sensorimotor
voicing program to help find previously successful sensorimotor voicing program (LR);
(8) manually reduce anterior neck tension during voicing (CLM); (4) exaggerate
increases in mean airflow and forward resonance during voiceless and voiced
consonants (CTT).

Progression of practice difficulty

(1) Occurs naturally as sustained vowels get longer with improvement (VFE); (2) occurs in
a nonlinear manner across a speech hierarchy combined with fading applied pressure
(LR and CLMy; (3) difficulty level is maintained at spontaneous speech so that the
patient begins with lower accuracy and gradually improves to higher accuracy (CTT).

Generalize across a wider range of function

(1) Separate targets using upward and downward pitch glides (VFE); (2) vary rate, pitch,
loudness, and inflection/prosody as part of the difficulty hierarchy (LR and CLM); or
(3) optional separate targets to maintain vocal improvements during projection, speech
breathing, and across a pitch range necessary for conversation (CTT).

Generalize into daily life

(1) Occurs implicitly/spontaneously in daily life as phonatory subsystems rebalance (VFE);
(2) based upon patient performance, start at easier levels of difficulty but progress
rapidly to spontaneous speech, typically in a nonlinear manner by exploring/trialing
more challenging levels in the difficulty hierarchy as early as possible (LR and CLM);
or (3) solely (or mostly) practice at the highest level of difficulty matching the patient’s
needs in daily life (i.e., conversation; CTT).

Retention/habit formation

(1) The degree of rebalancing should reflect the degree of retention (VFE); (2) during
treatment the patient finds their previously successful and habitual vocal sensorimotor
program (LR and CLM), the degree of tension reduction/release during voicing should
reflect degree of retention (CLM); (3) negative practice helps the patient learn how to get
out of recurrences (LR, CLM, and CTT); (4) self-monitoring during negative practice helps
the patient to quickly identify vocal changes in daily life and proactively respond (CTT).

Provide feedback

(1) Directly provide information about the patient’s performance such as “The trial was
35 seconds” (VFE) or “That’s it!” (LR and CLM); (2) indirectly ask the patient to provide
their own feedback (e.g., “What voice were you in just then?”; CTT).

and practice ingredient

Improved sensorimotor discrimination target | (1) Patient is asked to self-identify and self-correct unintended lapses into nontarget
voice (CTT); (2) clinician provides cues to ensure patient engagement and attention
during therapy as volition ingredients, not its own target (VFE, LR, and CLM).

Representations

Pedagogical targets

targets.

(1) LR and CLM contain a target to increase the patient’s knowledge about their
diagnosis, prognosis, and treatment; (2) VFE and CTT do not contain pedagogical

Volition ingredients

The treatments focus heavily on (1) rationales to achieve patient buy-in and instructions
for how to correctly produce the exercises (VFE); (2) emphasizing that the patient is an
active participant (LR and CLM); (c) rationales for remaining at the highest difficulty
level during practice (i.e., conversation; CTT).

Note. VFE = vocal function exercises; LR = laryngeal reposturing; CLM = circumlaryngeal massage; CTT = conversation training therapy.

for when a patient does not naturally generalize improved
voicing across a pitch and/or loudness range that is suffi-
cient for functional communication, or if speech breathing
does not spontancously normalize with improved overall
auditory-perceptual severity.

Commonalities and Differences in Negative
Practice Across Treatments

Despite the four therapies’ theoretical differences, all
of them incorporate negative practice into Skills and Habits
treatment components. VFE uses negative practice as a
volition ingredient to help the patient learn how to perform
the exercises correctly, that is, improved capability to per-
form a behavior (Michie et al., 2011). For example,

patients may be asked to briefly alternate between not-
engaged soft voicing (breathy) and engaged soft voicing
(not breathy) to produce Exercises 1-4 more accurately. In
LR and CLM, once normal voice is restored, the patient is
asked to deliberately reproduce their disordered voice and
then to extract themselves from it. The putative mechanism
of action is that by alternating between the disordered and
normal vocal sensorimotor programs, the patient learns
how to rapidly rescue and reestablish access to the “normal
voice” program to improve maintenance and insulate
patients from protracted relapses in the future (Roy et al.,
2017). Negative practice in CTT is used to help patients
gradually refine and improve their vocal function by com-
paring productions of baseline versus improved vocal
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function. In contrast to LR and CLM, CTT introduces
negative practice at the very beginning of therapy once the
patient produces clear speech that is perceptibly improved
(even subtly so) from their baseline speech, and the differ-
ence between the two types of vocal function becomes
gradually more disparate over time.

Commonalities and Differences in Vocal Practice
Ingredients Across Treatments

All four therapies have multiple Skills and Habits
treatment components, which require the critical ingredi-
ent of “provide opportunities to practice voicing” in some
way. The patient must practice voicing with increased for-
ward resonance across two of the four therapies, but reso-
nance is elicited in different ways. VFE uses an /ol/ buzz,
and CTT wuses all voiced consonants. LR and CLM
include nasal consonants, but these simply help the patient
achieve their previously successful way of voicing. Patients
are not asked to increase frontal vibrations, brightness of
resonance, and so forth, with the nasals because LR and
CLM strive to help patients find their previously non-
pathologic way of voicing, not a new, more idyllic, or bet-
ter way of voicing. VFE and CTT explicitly include mean
airflow in some or all of their vocal practice ingredients.
During VFE Exercises 1 and 4, patients are instructed to
continue voicing until all air is exhaled, even going well
past resting tidal volume (i.e., deep into their expiratory
reserve volume), for a specific goal duration based on
mean airflow. CTT uses voiceless consonants to help the
patient produce the correct amount of mean airflow. Prac-
tice variability is often characterized by the presence/
absence of a speech hierarchy, and these differences align
with various treatment theories about generalization. VFE
shows in several studies that rebalancing the subsystems
of voicing through a very specific, difficult, sustained voic-
ing exercise can naturally generalize improved vocal func-
tion to spontaneous speech and singing (Angadi et al.,
2019). LR and CLM achieve large vocal improvements
within a very short time scale with low-complexity sus-
tained vowel productions. Then these improvements are
generalized/progressed to spontancous speech as quickly
as possible. CTT remains at the spontaneous conversation
level during practice since it matches the complexity level
of voice use in daily life.

The dosage of practice ingredients has some similari-
ties and differences across the four treatments. Despite dif-
ferences in the type of practice, the four therapies may
achieve similar overall amounts of vocal practice in a single
session since they stress the importance of maximizing the
amount of practice time. However, dosage would obviously
vary in terms of speech hierarchy (i.e., vowel prolongations,
structured speech, spontaneous speech, negative practice)
since the therapies have different approaches to progression.
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Dose progression in the VFE program naturally occurs as
each sustained vowel trial lengthens as the patient improves.
Progressing through the hierarchy in LR and CLM is not
approached in a strict stepwise manner because the clinician
must skip up and down the steps in ways that challenge the
patient whenever their voice breaks down and transition as
quickly as possible to spontaneous conversation. CTT
focuses on spontaneous conversation as much as possible,
rarely moving down the difficulty hierarchy.

Commonalities and Differences in Ingredients
That Facilitate Practice

For Skills and Habits treatment components, in
addition to providing opportunities to practice, all four
therapies deliver information about the patient’s error—
that is, feedback ingredients. In VFE, the clinician pro-
vides feedback on only one result after every Exercise 1
and 4 trials: duration in seconds. Since the patient’s pho-
natory duration is provided after every trial, the feedback
dose is 100% frequency. Feedback on phonatory instabil-
ities is deliberately not provided because voice breaks,
pitch wavers, and so forth, are obvious to the patient; that
is, patients do not need to be told about them. Further, if
clinicians provide feedback on these phonatory instabil-
ities, patients could begin to focus on preventing them
from occurring instead of focusing on correctly perform-
ing the exercises. In LR and CLM, feedback is focused on
informing the patient when voicing is normal or better. It
is especially important to immediately highlight better
vocal productions (even short-lived moments) so that
patients know when they are going in a direction toward
normal voicing, that is, shaping techniques (Skinner,
1975). During CTT, the clinician asks patients to provide
their own feedback with questions such as “Where do you
feel the sensations of your consonants?” or “How did that
sound and feel?” This indirect method of feedback is
designed to help the patient independently provide their
own feedback and rely less on the clinician. Notably, all
therapies avoid or minimize feedback on obvious or overt
errors, instead providing feedback mainly when the
patient produces correct or improved voice.

In LR and CLM, the clinician applies manual pres-
sure during vocal practice to help the patient approximate
a more normal-sounding voice. Typically, LR ingredients
should always be trialed first, as successful LR will often
obviate the need for any CLM. The “apply pressure”
ingredients in these two therapies are unique (not redun-
dant with each other) because of obvious differences in
their putative mechanisms of action. The clinician applies
pressure during vocal practice to help the patient widen
their search for different vocal sensorimotor programs
(LR) or reduce the level of muscle tension associated with
voicing (CLM). Thus, the focal pressure is applied as a
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constant force to resist/perturb (LR), or as kneading/
stroking to reduce/relax (CLM), muscle activation during
voicing. This will necessarily lead to differences in the
dose of pressure (higher initial amount of pressure in LR
than CLM), progression of dose (no progression in LR;
gradual increases from less to more based on patient toler-
ance in CLM), and ordering of ingredients (whichever
ingredient produces the largest change in voice quality
was first in LR; start at the anatomical area with the most
soreness and nodularity in CLM). There are three unique
ingredients in both LR and CLM because each ingredient
has different mechanisms of action based on the location
of pressure (e.g., suprahyoid region, thyrohyoid region)
and/or how the pressure is applied (e.g., kneading, strok-
ing, constant pressure in various directions).

Commonalities and Differences in
Representations Targets and Ingredients

LR and CLM provide an example of when informa-
tion is intended to change the patient’s knowledge.
Patients are educated about their diagnosis, prognosis,
and treatment program at the beginning of LR and CLM
sessions. In LR and CLM, the patients require some initial
knowledge about what will occur during the treatment and
why “apply pressure” ingredients will be beneficial. How-
ever, the clinician is to avoid lengthy explanations that could
modify voice-related attitudes and motivation, which may
harm the ecological validity of the patient’s vocal response
later in therapy. For example, the patient could anticipate
and resist the laryngeal perturbations (LR) or massage
(CLM) during voicing. Essentially, the clinician should try
to observe or elicit a spontaneous patient response to the
ingredients, not influenced by previous attempts to change
what patients will do or feel about the treatment.

For behaviorally based voice disorders like MTD,
therapeutic success relies upon patients adhering to a voice
treatment program in their daily life, which is a special
type of Representations treatment component called “voli-
tion” (Whyte, Dijkers, et al., 2019). To influence adher-
ence, all four treatments provide education about the ther-
apy, underlying rationales that include many counseling
concepts (self-efficacy, patient’s role in therapy, relation-
ship between emotions/affect and voice, etc.), and the
importance of home practice. All the Skills and Habits
and Representations treatment components across the four
therapies are also volitional in nature and, according to
the RTSS, must include clinician actions to engage the
patient’s effort (i.e., volition ingredients). To help guide
the specification of volition ingredients, the RTSS uses a
framework from behavioral psychology that focuses on
influencing the patient’'s COM-B (Michie et al., 2011). The
four therapies’ Representations targets include multiple
opportunity-related volition ingredients such as discussions

about how to fit exercises into their daily routine (VFE),
providing examples outlining how the patient can/should
talk as much as possible after leaving the session (LR and
CLM), and helping the patient plan in which contexts they
can attempt to use their clear speech (CTT). Capability can
be influenced by helping the patient know what and/or
how to do a prescribed therapeutic behavior. For example,
in VFE, clinicians cue patients to continue voicing until all
air is expended, maintain a stable pitch, establish an /ol/
buzz, use engaged soft voicing, use abdominal-based inhala-
tion, use simultaneous vocal onset, and so forth. In LR
and CLM, clinicians provide models and facilitating ges-
tures such as “nasty nasal sounds” to help shape the
patient’s voicing during practice. In CTT, clinicians instruct
patients to produce clear speech, perform negative practice,
and use embedded basic training gestures. The patient’s
motivation to engage in a therapeutic behavior is often
influenced by providing rationales for prescribed activities
(e.g., “These exercises are designed to help you rebalance
the subsystems of voicing” in VFE), information about
self-efficacy (e.g., “Look—you’re in charge of your voice!
You just fixed your voice” in LR and CLM), personaliza-
tion (e.g., asking the patient to label their different voices
in CTT), reassurance when emotionally upset, connecting
emotions/anxiety/stress with voicing, and so forth.

The dosages for all volition ingredients across the
four treatments are “as needed” because they depend on
how much information is necessary for the patient to
understand what they are being asked to do (capability),
know how to fit the activity into their daily routine
(opportunity), and feel like the treatment was important
(motivation). The therapies’ specifications suggest that
volition ingredients are to be used only as much as neces-
sary so that the amount of vocal practice time is maxi-
mized. The VFE protocol lists many volition ingredients,
but it is stressed that the clinician helps the patient prac-
tice appropriately enough to benefit from and not be
harmed by the exercises, that is, achieve good enough per-
formance, not perfection, as quickly as possible. Per LR
and CLM, volition ingredients are removed immediately
once the patient improves their voicing. In CTT, volition
ingredients should take little time, rarely exceeding 5 min
per session. Further, all therapies discourage high doses of
volition ingredients for volition targets, unless an individ-
ual patient needs it. The total number of volition ingredi-
ents during the therapy session differs among VFE, LR,
CLM, and CTT. The VFE protocol has the highest num-
ber for several reasons. The exercises require patients to
produce maximum phonation times, which cannot be
incorporated into daily conversation, and patients often
have little experience continually voicing for such long
time periods. Thus, patients need to understand the impor-
tance of each exercise to overcome their hesitancy to
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perform the unfamiliar vocal tasks and set aside dedi-
cated practice time every day. The exercises in VFE must
also be done in a very specific manner that challenges
the subsystems of voicing (abdominal breathing, /ol/
buzz, inverse megaphone, etc.), which require instruc-
tions to help the patient accurately practice within the
clinic and at home. Since LR and CLM involve the clini-
cian applying pressure to facilitate correct practice, voli-
tion ingredients are provided to ensure that the patient
does not remain passive during treatment but actively
engaged cognitively in the therapeutic activities. Thus,
the dosage of volition ingredients is likely to be higher
than CTT but lower than VFE. CTT likely provides the
lowest dose of volition ingredients because practicing in
spontaneous speech and the term “clear speech” are
familiar to the patient; it is easily incorporated into their
daily lives for home practice, and cueing the patient to
provide their own feedback forces active participation
during therapy.

Discussion

The first aim of this study was to test the content
validity of the RTSS and RTSS-Voice by specifying four
evidence-based voice therapies. When the consensus process
was complete, the protocol experts stated that the RTSS
concepts accurately and comprehensively represented their
therapies. The standard RTSS-Voice categories captured
nearly all ingredients and targets, missing only one critical
therapy target: overall auditory-perceptual dysphonia sever-
ity. During the previous Delphi work that created the
RTSS-Voice (Van Stan et al., 202la, 2021b), experts
thought that the therapy ingredients delivered would differ
depending on the subtype of overall auditory-perceptual
dysphonia severity; that is, overall auditory-perceptual
severity was deemed always an aim, not a target. For
example, it was thought that patients with primarily
strained voice quality might be asked to vocally practice
with more mean airflow (i.e., flow phonation), while
patients with primarily breathy voice quality would instead
be asked to vocally practice with more forward resonance.
However, the protocol experts of all four therapies reported
that the treatment ingredients and associated targets would
not change whether a patient was primarily breathy,
strained, rough, creaky, and so forth. Further, the success
of various opportunities to practice voicing ingredients
depended upon improvement in overall auditory-perceptual
severity, not improvements in only breathiness, strain, and
so forth. Thus, overall auditory-perceptual dysphonia sever-
ity was changed from an aim to a target in the RTSS-Voice.

Structured qualitative interviews among the protocol
experts and RTSS experts resulted in detailed
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specifications and underlying rationales for multiple Skills
and Habits treatment components and Representations
treatment components. The specifications for these four
therapies made use of only a small percentage of the
RTSS-Voice categories: eight of 37 target categories
(including volition and the new overall auditory-
perceptual severity targets) and six of 19 ingredient cate-
gories. The Skills and Habits treatment components often
focused on reducing vocal error related to overall
auditory-perceptual dysphonia severity, and Representa-
tions treatment components mostly consisted of volition
targets oriented toward improved adherence in daily life,
with pedagogical targets only found in LR and CLM.
Volition ingredients for these volition targets were thor-
oughly explored in all three dimensions of capability,
opportunity, and motivation to perform therapeutic
behaviors in daily life. Many of the volition ingredients
were adapted from psychotherapeutic or counseling
approaches, but they had not been linked to the RTSS-
Voice target category of counseling in the specifications of
VFE, LR, CLM, or CTT. This is because the four thera-
pies’ treatment theories use these informational ingredients
to maximize patient engagement during the treatment ses-
sion (i.e., volition ingredients added to a Skills and Habits
treatment component) or in daily life (i.e., volition ingredi-
ents added to a volitional Representations treatment com-
ponent). For example, saying “Look, you did that your-
self,” after the patient produced improved voicing in LR
or CLM, is delivered to engage the patient in the thera-
peutic process, not to change their beliefs related to voice-
related locus of control. Thus, LR and CLM have a voli-
tion target but no counseling or locus of control target.

None of the therapies contain an Organ Functions
treatment component, that is, no treatment components
related to strength (e.g., vocal fold adduction movement),
endurance (e.g., changes in voicing-related muscle contrac-
tion over time), changes in muscle activation (e.g., reduced
anterior neck stiffness), or any nonvolitional changes in
voicing (e.g., changes related to masking, application of
numbing agents). Nor did any of the treatments include
improvements in respiratory or muscle activation skills
and habits. Changes related to Organ Functions treatment
components, respiratory skills/habits, and/or muscle activa-
tion skills/habits may occur during these therapeutic activi-
ties. However, these kinds of changes were not the primary
measure of therapeutic success. For example, if strength,
endurance, abdominal-based breathing, and/or muscle acti-
vation patterns improve without vocal improvements, the
ingredients would not be considered successful. To state it
another way, the ingredients would be successful if vocal
function improved even without discernible improvement in
strength, endurance, and so forth. Future work should
include more evidence-based therapies that might provide
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example specifications of Organ Functions treatment com-
ponents (e.g., Casper, 2000; Mathieson et al., 2009) and/or
Skills and Habits treatment components related to respira-
tion and/or muscle activation levels (e.g., Johnston et al.,
2018; Kotby & Fex, 1998; Watts et al., 2015).

The RTSS concept of mechanisms of action was
demonstrated in multiple ways for Skills and Habits as
well as Representations treatment components, though at
a more general level than often found in voice research
articles. Skill/habit mechanisms outlined for VFE, LR,
CLM, and CTT primarily leaned on motor learning prin-
ciples such as various ways of learning by doing. The
RTSS framework focuses on skills/habits mechanisms such
as “learning by doing many times” for habit formation
versus “learning by doing with a lot of variability” for
generalization. However, mechanistic voice studies often
investigate how ingredients affect targets via changes in
vocal fold collision (Verdolini et al., 1999), kinematics
(Patel et al., 2012), aerodynamic-tissue—acoustic interac-
tions (Espinoza et al., 2020), muscle hypertrophy (Shembel
et al., 2021), intrinsic laryngeal muscle activation (Kochis-
Jennings et al., 2014), tissue healing (Verdolini et al.,
2003), and so forth. These basic science investigations are
complementary to the broader RTSS-based skills/habits
mechanisms. For example, impedance-based modeling
(Titze, 2006) and computational models of phonation
(Zanartu et al., 2009) help explain why semi-occluded
vocal tracts (SOVTs) improve voice quality because of
nonvolitional physical changes to the vocal tract, which
would fall in the Organ Functions treatment components.
However, “learning by doing” skills/habits mechanisms
provide guidance for how to generalize or habituate
improved voicing without the SOVT.

One criticism of the RTSS could be that it oversim-
plifies treatments into step-by-step ingredient/target proce-
dures, increasing the risk of a clinician blindly following
the protocol instead of tailoring or reacting to the individ-
ual patient, that is, cookbook therapy (Genuis & Genuis,
2004; Silverman, 1996). However, the treatment descrip-
tions here were structured according to the RTSS and
RTSS-Voice, which were designed to improve clinical
decision making/reasoning (Gibson et al., 2023; Zanca
et al., 2019). As seen in the culinary field, how a recipe is
described makes a difference in learning how to cook. The
same could be said about treatment descriptions and
learning how to treat. It is commonly believed that cook-
ing instructions based on time produce worse meals than
those focusing on specific, direct changes in the food itself;
for example, cook onions for 5 min versus until slightly
translucent, respectively (Borghini & Engisch, 2022). Fol-
lowing the same analogy, the RTSS and RTSS-Voice
descriptions report all doses and ingredients in ways that
are directly connected to the target. When connecting the

clinician actions (i.e., ingredients) and how much of a cli-
nician action is needed (i.e., dose) to a specific change in
patient functioning, RTSS specifications force clinicians to
pay attention to the patient instead of other less salient
variables such as time, number of repetitions, stock
phrases, and so forth.

All four protocol experts reported that the RTSS
and RTSS-Voice were helpful for describing their treat-
ments, especially because they required them to elaborate
and clarify the procedural aspects of their treatments,
some of which were not considered before or only superfi-
cially considered. For example, the relationship between
vocal improvements and voice-related self-efficacy was
generally acknowledged in previous work. However, the
RTSS probe questions provided a theory-driven way to
help protocol experts make more specific statements about
which patient functions were directly (overall dysphonia)
versus indirectly (voice-related self-efficacy) affected by
their clinical actions as well as underlying rationales.
Some aspects of treatment procedures contained a degree
of ambiguity in the original articles, for example, when/
how to progress up a difficulty hierarchy during practice
or when/how to move between various applied pressure
ingredients. The protocol experts made these partially
implicit procedures more explicit where RTSS-based con-
cepts required further elaboration. While these RTSS-
Voice specifications are different compared to the original
protocols, the underlying treatment theories were not
believed to have been modified to fulfill RTSS require-
ments. When new information was added to the treatment
descriptions, it was to resolve descriptive ambiguities in
the pre-existing treatment theory. The protocol experts do
not believe that their treatment theory changed to fit the
RTSS or RTSS-Voice, but instead their treatment theory
became more clearly described by using the RTSS and
RTSS-Voice.

The specifications of these four therapies, found in
Supplemental Material S1, have significant value for
future research, clinical, and education use. Since each
specification outlines the clinician actions and patient
functions that are critical to each treatment, they could be
considered initial templates for fidelity testing in any
future clinical trials. As has been done in other fields,
future work could further develop these into formal fidel-
ity assessments with known inter- and intrarater reliability
(e.g., Bland et al., 2016). Rehabilitation education and
training in general has often been criticized as mainly
“learning by doing” and lacking theoretical underpinnings
(DeJong et al., 2004; Dijkers et al., 2012). The RTSS-
Voice specifications here can help focus training exercises
and didactic lectures more specifically on the critical pro-
cedural aspects of a therapy and the underlying theoretical
rationales/mechanisms.
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Clinicians often want to adopt evidence-based thera-
pies but are unsure how to adapt the treatments to their
specific patients. The RTSS-Voice specifications split each
therapy into functional units called treatment components,
making it easier to implement the pieces of a treatment
that are most relevant to an individual patient. All targets
and ingredients in these specifications are clinician actions
and patient functions that are observable/measurable in
routine clinical care. Thus, there is great potential to
directly implement these example treatment components
in everyday treatment. This represents a paradigm shift
away from the traditional implementation of an entire
evidence-based protocol to extracting individual treatment
components, that is, an individual target paired with one
or more ingredients. Since current research evidence is
based on entire protocols and often related to general
aims like “voice-related quality of life” (which is not a tar-
get), it is unclear how much effectiveness or efficacy is
retained when using only part of an entire treatment pack-
age. This issue is well known in the fields of implementa-
tion science (Baumann et al., 2017) and complex interven-
tions (Movsisyan et al., 2019). Future work can evaluate
any changes in treatment effects when using stand-alone
ingredient—target pairings. Based on previous video coding
with the RTSS-Voice (Wolfberg et al., 2024), clinicians
appear to use general evidence-based rules (i.e., resonant
voice, flow phonation, get as much conversational practice
as possible). Thus, clinicians could be trained/educated on
which RTSS-Voice treatment components reflect various
aspects of their current practice and use simplified versions
of Supplemental Material S1 specifications for documenta-
tion in their electronic health records.

The second aim was to evaluate if the RTSS-Voice’s
standard terminology could identify similar and different
ingredients and/or targets across multiple evidence-based
therapy packages, that is, divergent and concurrent valid-
ity (Streiner et al., 2014), respectively. All four therapies
had a volition target oriented toward adherence to home
practice, albeit with different types and doses of volition
ingredients. Three of the therapies (LR, CLM, and CTT)
had very similar targets of improved overall auditory-
perceptual severity, but with different opportunities to
practice voicing, feedback, and volition ingredients. Thus,
any future comparative effectiveness trials using these treat-
ments could focus primarily on how the different ingredi-
ents among protocols influence the same or similar target
outcomes (adherence and overall voice quality) in individ-
ual patients and/or patient subgroups/groups. This would
be entirely unlike traditional comparative effectiveness
approaches that rely on differences in distal outcomes—that
is, aims such as voice-related quality of life (Hogikyan &
Sethuraman, 1999) or the Voice Handicap Index (Jacobson
et al., 1997)—between entire protocols (e.g., Kapsner-Smith
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et al., 2015; Roy et al., 2001, 2002, 2003). Comparative effec-
tiveness studies could also investigate similarities in ingredients
across the various treatments. For opportunities to practice,
all therapies included some modification in pitch and loud-
ness, the use of sustained phonation to various degrees, and
improved mean airflow. Across all therapies, feedback was
consistently framed as “knowledge of results,” for example,
the results of phonation such as the sound and feel of
voicing—not as “knowledge of performance,” for example,
the causes of phonation such as subglottal pressure, vocal fold
kinematics, or dynamics. Volition ingredients always included
some description of what the patient should do (capability),
planning when/how to fit the vocal activity into the patient’s
daily life (opportunity), and rationales telling the patient why
the vocal activity is important (motivation).

Interestingly, resonance and the structure/function/
kinematics of the vocal folds themselves are commonly
investigated in voice therapy but were not targets in these
four therapies. There are multiple therapies with resonance
in their name, such as resonance voice therapy (Roy et al.,
2003), Lessac-Madsen Resonant Voice Therapy (Verdolini
Abbott, 2008). Also, voice therapies have measured changes
in vocal fold tissue such as reduced nodule size in confiden-
tial voice therapy (Casper, 2000). Thus, these functions
may be identified as targets in future RTSS-Voice specifica-
tions. Additionally, many current lines of research are
investigating how a patient’s perceptual skills (e.g., auditory
perception, somatosensory perception; Abur et al., 2021;
Larson et al., 2000) or psychological functions (e.g., self-
efficacy, locus of control; Gillespie & Verdolini Abbott,
2011; Misono et al., 2016) affect voice therapy outcomes.
This could lead to new targets or the identification of
patient subgroups that explain variance in therapeutic out-
comes. In CTT, perhaps higher doses of feedback ingredi-
ents are needed for patients with impaired auditory
perception—for example, elevated just-noticeable-difference
thresholds in pitch or loudness perception (Heller Murray
et al., 2019), or aberrant reactions to pitch or loudness per-
turbations or adaptations (Weerathunge et al., 2022).
Across all four therapies, it is possible that higher doses of
various volition ingredients are necessary for patients with
lower voice-related self-efficacy or external locus of control.

There are a few limitations to this study. First, it
was entirely qualitative, and despite the rigorous qualita-
tive methods used, similarities and differences in ingredi-
ent dosages or the amount of time spent on individual tar-
gets are inferred. However, because these specifications
were created, future work can use them to quantitatively
identify differences across the therapies. Second, the pro-
cess described here aimed to test most, if not all, RTSS
and RTSS-Voice concepts, yet no Organ Functions exam-
ples were found in these four diverse therapies, and we
only specified 20% and 30% of the RTSS-Voice target and
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ingredient categories, respectively. Future work may include
more voice and upper airway treatments, as well as every-
day voice therapy examples, to evaluate if certain categories
may be pruned or de-emphasized. Third, all treatments
were specified toward treating patients with pMTD or
sMTD. The treatment theories might differ when used for
other disorders where sMTD is not a considerable contribu-
tor to impairments. Fourth, mechanisms of action were
described to the degree that justified the identification of
ingredients and targets across multiple therapies. Future
work could further investigate mechanisms, their overlap or
uniqueness, and their empirical support.

Conclusions

This study demonstrated high content validity for the
standard RTSS-Voice categories, which captured nearly all
ingredients and targets, missing only one critical therapy
target: overall auditory-perceptual dysphonia severity. The
standard RTSS-Voice terminology helped identify, for the
first time, commonalities and differences in treatment ingre-
dients, targets, and mechanisms of action among multiple
treatments developed for the same patient population.
The validity tests also produced four standardly defined
evidence-based treatments providing explicit instructions for
enacting changes in specific patient functions and tailoring
clinician actions to individual patients. Future work can
incorporate additional evidence-based voice therapies to
create a list of evidence-based treatment ingredients, targets,
and ingredient-target pairings. A list of mutually exclusive
ingredients/targets across therapy programs can transform
comparative effectiveness research from the current view of
testing entire complex treatment programs to testing varia-
tions of active ingredients. Further, these mutually exclusive
standard ingredients and targets could be used in imple-
mentation and dissemination studies to evaluate the
amount/type of evidence-based practice in everyday clinical
care. In the long term, the RTSS and RTSS-Voice could
produce an ever-expanding manual of clinically meaningful
and evidence-based therapy algorithms with the potential
to improve research, education, and clinical care.
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