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A B  S T  R  A  C  T  

Purpose: Rehabilitation intervention descriptions often do not explicitly identify 
active ingredients or how those ingredients lead to changes in patient function-
ing. The Rehabilitation Treatment Specification System (RTSS) provides guid-
ance to identify the critical aspects of any rehabilitation therapy and supported 
the development of standardly named ingredients and targets in voice therapy 
(Rehabilitation Treatment Specification System for Voice Therapy [RTSS-Voice]). 
This study sought to test the content validity of the RTSS-Voice and determine 
if the RTSS-Voice can be used to identify commonalities and differences in 
treatment (criterion validity) across clinicians in everyday clinical practice. 
Method: Five speech-language pathologists from different institutions video-
taped one therapy session for 59 patients diagnosed with a voice or upper air-
way disorder. Specifications were created for each video, and iterative rounds 
of revisions were completed with the treating clinician and two RTSS experts 
until consensus was reached on each specification. 
Results: All 59 sessions were specified without the addition of any targets or 
ingredients. There were two frequent targets: (a) increased volition and (b) 
decreased strained voice quality. There were three frequent ingredients: (a) 
information regarding the patient’s capability and motivation to perform a thera-
peutic behavior, (b) knowledge of results feedback, and (c) opportunities to 
practice voicing with improved resonance and mean airflow. Across sessions 
treating vocal hyperfunction, there was large variability across clinicians regard-
ing the types and number of treatment components introduced, types of feed-
back provided, and vocal practice within spontaneous speech and negative 
practice. 
Conclusions: The RTSS and the RTSS-Voice demonstrated strong content 
validity, as they comprehensively characterized 59 therapy sessions. They also 
demonstrated strong criterion validity, as commonalities and differences were 
identified in everyday voice therapy for vocal hyperfunction across multiple clini-
cians. Future work to translate RTSS principles and RTSS-Voice terms into clini-
cal documentation can help to understand how clinician and patient variability 
impacts outcomes and bridge the research–practice gap. 
Supplemental Material: https://doi.org/10.23641/asha.24796875 
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Voice therapy descriptions, as in most behavioral 
and rehabilitation interventions (Fasoli et al., 2019; Jette, 
2020; Turkstra et al., 2016), often do not explicitly iden-
tify the proposed active ingredients and the ingredients’ 
desired effects (Van Stan et al., 2021a). In circumstances 
when a treatment’s critical aspects are unclear, it is diffi-
cult to replicate it (Van Stan et al., 2019), refine/adapt it
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based on variations in patient presentation (Chambers & 
Norton, 2016), implement it in everyday clinical care 
(Glasziou et al., 2010), and meaningfully combine it with 
other treatments in meta-analyses (Dijkers et al., 2002). 
Studies over multiple decades have attempted to improve 
research treatment descriptions (Boutron et al., 2017; 
Hoffmann et al., 2014; Whyte & Hart, 2003); however, 
comparatively less attention has been paid to improved 
descriptions in standard, everyday clinical care (Wengerd, 
2019). Often, when standard care is used as a comparator 
treatment in research studies, its contents are rarely 
described in more than a few words (Lohse et al., 2018; 
Whyte et al., 2018) and often categorized by the problem 
addressed (e.g., resonant voice, flow phonation) instead of 
the underlying ingredients, for example, practice and 
information provided (Gartner-Schmidt et al., 2013; Van 
Stan et al., 2015). Documentation of standard care voice 
therapy is typically based on the Subjective, Objective, 
Assessment, and Plan note framework, which provides 
guidelines for how to organize information but does not 
provide any guidelines on how to describe the therapeutic 
process itself. Furthermore, clinical coding systems have 
significantly more refined details for diagnostics rather 
than therapeutics. For example, multiple International 
Classification of Diseases, 10th Revision codes are often 
assigned to a single treatment session, such as J38.2 (vocal 
fold nodules), R49.0 (dysphonia), and J37.0 (chronic laryn-
gitis). However, only one Current Procedural Terminology 
(CPT) code represents a majority of medical speech-
language pathology treatments: 92507, treatment of speech, 
language, voice, communication, and/or auditory process-
ing disorder. When there is minimal information about 
what ingredients are delivered during treatment, the many 
big data sets of electronic documentation across large 
health care systems have limited utility for research, quality 
improvement endeavors (Batalden & Davidoff, 2007), 
machine learning (Chapman et al., 2011; Meystre et al., 
2007), and learning health systems (Krumholz, 2014). 

The Rehabilitation Treatment Specification System 
(RTSS) is a relatively new framework that focuses on 
explicitly specifying active ingredients and their desired 
effects (Hart et al., 2019). Key RTSS concepts will be 
briefly explained, but an in-depth review of the RTSS is out-
side the scope of this article. For more information on the 
framework, please refer to the RTSS manual (https://acrm. 
org/acrm-communities/rehabilitation-treatment-specification/ 
manual-for-rehabilitation-treatment-specification/) or to the 
following references (Hart et al., 2019; Van Stan et al., 2019; 
Whyte et al., 2019; Zanca et al., 2019). The RTSS describes 
the smallest functional unit of any rehabilitation intervention 
as a three-part treatment component: (a) one target, (b) one 
or more ingredients, and (c) mechanism(s) of action. A tar-
get is the aspect of patient functioning that is meant to be 
Wolfb
changed by the introduced ingredient(s). Ingredients are clini-
cian actions that modify a target. The mechanism(s) of 
action are the known or hypothesized ways in which the 
ingredient(s) affect the target. 

Often in voice therapy, multiple ingredients are 
introduced to change multiple different targets. The RTSS 
provides guidance on how to connect different ingredients 
with their different targets through three broad treatment 
component groups that share similar mechanisms of 
action: (a) Organ Functions, (b) Skills and Habits, and (c) 
Representations. Organ Functions treatment components 
attempt to change the efficiency of an organ or organ sys-
tem. Skills and Habits treatment components improve 
motor, behavioral, and/or mental abilities through prac-
tice. Skills and Habits treatment components are further 
described as being either function-like or activity-like. 
Function-like Skills and Habits are modified through 
practice that ostensibly generalizes across a difficulty hier-
archy, such as improving voicing on /m/ and working 
toward generalizing improved voicing through spontane-
ous speech. Activity-like Skills and Habits are modified 
through practicing the specific behavior(s) important in 
daily life, such as practicing a specific presentation for 
work. Representations treatment components attempt to 
change a patient’s knowledge, motivations, emotions, and 
volitional behavior through mental processing of informa-
tion. Figure 1 provides example treatment components 
within each of the three treatment groups. Figure 1 also 
provides an example of a broader aim of the intervention. 
The RTSS differentiates targets from broader aims of an 
intervention, which are indirectly changed when ingredients 
affect their target. The example of voice-related quality of 
life used in Figure 1 is likely always an aim of voice ther-
apy, as there is not one singular treatment component that 
directly connects a set of ingredients with improved voice-
related quality of life. Rather than a direct connection, 
voice-related quality of life is often improved indirectly 
(i.e., an aim) through the introduction of a number of dif-
ferent treatment components (e.g., decreasing strained voice 
quality through a difficulty hierarchy, reducing muscle acti-
vation levels, increasing adherence and self-efficacy, reduc-
ing clavicular breathing). Importantly, clinical short- and 
long-term goals are not synonymous with the RTSS terms 
of targets and aims, respectively. Short- and long-term 
goals are determined by the amount of time that is antici-
pated to reach the desired change in functioning, but tar-
gets and aims depend upon whether a clinician is introduc-
ing ingredients to directly change patient functioning (tar-
gets) or if patient functioning is indirectly changed by the 
ingredients’ effect on different targets (aims). 

The RTSS emphasizes the presence/need for “voli-
tion” targets and ingredients to elicit a patient’s volitional 
participation and adherence in treatment. Volition is
erg et al.: RTSS-Voice: Application to Everyday Clinical Care 815
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Figure 1. Clinical example of Organ Functions, Skills and Habits, and Representations treatment components with a shared aim of the inter-
vention. These represent examples from standard care voice therapy and are not meant to represent the only way, or the most evidence-
based way, that these targets and ingredients can or should be delivered/combined. The dotted lines connecting the targets to the broad 
aim show that there is not a direct connection between the targets and the aim and that additional targets may be needed for “improved 
voice-related quality of life” to occur. 
defined as the effort that is expended by a patient either 
during a session or in their daily life that is needed to 
adhere to practice recommendations (Whyte et al., 2019). 
To aid in conceptualizing volitional ingredients, the RTSS 
uses a framework from Health Psychology called the 
Capability, Opportunity, and Motivation to perform a 
Behavior (COM-B) framework (Michie et al., 2011, 2013; 
Wood et al., 2015). The COM-B framework states that 
three elements need to be present for someone to engage 
in a volitional behavior: capability (i.e., a patient’s ability 
to accurately complete a therapy task or behavior), motiva-
tion (i.e., a patient’s internal drive to complete a behavior 
or task), and opportunity (i.e., a patient’s access  to the
available time and resources needed to practice a behavior 
or therapy task). These three concepts are not meant to be 
orthogonal, as there is often overlap among the three; for 
example, having a patient go through what they will 
• •816 American Journal of Speech-Language Pathology Vol. 33 814
practice during the following week can improve their capa-
bility to practice as well as their confidence/motivation to 
practice. The three categories help clinicians to fully con-
sider what volition ingredients may be needed for an indi-
vidual patient. Volition ingredients can (a) have their own 
volition target when discussing activities to be done out-
side the therapy session or (b) be added ingredients to a 
Skills and Habits or Organ Functions treatment compo-
nent being completed during the therapy session. A full 
description of volition in the RTSS is beyond the scope of 
this article and can be found generally described in the 
work of Whyte et al. (2019) and specifically applied to 
voice therapy in the work of Van Stan et al. (2021a). 

Although the RTSS provides a common framework 
and terminology for specifying treatment components, it 
does not provide standard terminology for specific targets
•–830 March 2024



and ingredients. Without standardly named/defined indi-
vidual ingredients and targets, two clinicians could docu-
ment the same treatment component in different terms or 
two different treatment components in similar terms. To 
address this problem, an expert panel used RTSS-based 
probe questions and Delphi rounds (Van Stan et al., 
2021b) to develop an exhaustive list of standardly named 
and operationalized unique targets and ingredients called 
the Rehabilitation Treatment Specification System for 
Voice Therapy (RTSS-Voice; Van Stan et al., 2021a). The 
RTSS-Voice consists of 35 targets and 19 ingredients. In 
addition to the 35 targets included in the RTSS-Voice, the 
RTSS also defines a “volition” target as an additional tar-
get necessary for specification (Whyte et al., 2019). A list 
of the RTSS and RTSS-Voice target and ingredient cate-
gories is included in the Appendix. 

Through the rigorous qualitative methods based on 
expert opinion that were used in developing the RTSS and 
the RTSS-Voice, both frameworks demonstrate high face 
validity (Hart et al., 2019; Van Stan et al., 2021b). How-
ever, neither of these frameworks have been rigorously 
applied to everyday voice therapy to examine if they cover 
all relevant treatment concepts (content validity) and/or if 
the standard terms in the RTSS-Voice can be used to iden-
tify commonalities and differences in treatment across mul-
tiple clinicians from different institutions (criterion validity). 
Thus, the purpose of this study was to test the content and 
criterion validity of the RTSS and the RTSS-Voice in 
everyday clinical care. This multisite study was approved 
by the institutional review boards (IRBs) at each of the five 
participating institutions: Massachusetts General Hospital, 
Emory University, New York University, University of 
Connecticut, and University of Wisconsin–Madison. 
Method 

Participants 

Treating Clinicians 
Five speech-language pathologists were involved in 

this study and met the following inclusion criteria: (a) 
licensed speech-language pathologist (i.e., CCC-SLP), (b) 
at least 10 years of clinical experience working primarily 
with patients diagnosed with voice and/or upper airway 
disorders, (c) currently working at a voice center that 
treats patients with a wide variety of voice and upper air-
way disorders, and (d) were involved in the development 
of the RTSS-Voice. To further capture clinical practice 
variability, the clinicians were employed at five different 
voice centers (i.e., Massachusetts General Hospital Voice 
Center, Emory Voice Center, New York University Voice 
Center, University of Connecticut Voice and Speech 
Wolfb
Clinic, and University of Wisconsin–Madison Voice and 
Swallow Clinic). 

Voice or Upper Airway Disorder Patients 
Each of the five clinicians was asked to consent 

patients from their caseload with a diagnosis of a voice or 
upper airway disorder, capturing the range of their typical 
practice. Diagnoses were based on a comprehensive team 
evaluation (laryngologist and speech-language pathologist) 
at each of the voice centers, which included the following: 
(a) the collection of a complete case history, (b) strobo-
scopic imaging of the larynx, (c) completion of a quality 
of life or handicap questionnaire (e.g., the Voice-Related 
Quality of Life [Hogikyan & Sethuraman, 1999], the 
Voice Handicap Index [Jacobson et al., 1997]), (d) an 
auditory perceptual evaluation (e.g., based on the Consen-
sus Auditory-Perceptual Evaluation of Voice [Kempster 
et al., 2009], the GRBAS [grade, roughness, breathiness, 
asthenia, strain] scale [Hirano, 1981]), and (e) aerody-
namic and acoustic assessments of vocal function (Patel 
et al., 2018). 

Fifty-nine patients with a diagnosis of a voice or 
upper airway disorder consented to participate in this 
study. The mean age of the patients was 46 years (ranging 
from 18 to 89 years). Forty-two (71%) patients were 
women. This is consistent with the wide body of literature 
showing a higher prevalence of voice disorders in women 
(Bhattacharyya, 2014; Herrington-Hall et al., 1988; Roy 
et al., 2005). These patients presented with 15 different 
diagnoses, which are shown in Table 1. Table 1 also pro-
vides the patient diagnoses seen by each of the five clini-
cians. For this study, upper airway disorder referred to 
a combination of different diagnoses, including vocal 
cord dysfunction, paradoxical vocal fold motion disorder, 
chronic cough, exercise-induced laryngeal obstruction, and 
inducible laryngeal obstruction. The frequency of various 
diagnoses is consistent with the incidence reported in the lit-
erature (Coyle et al., 2001; Herrington-Hall et al., 1988). 
Data Collection 

Recorded Sessions 
Fifty-nine therapy sessions—one session from each 

patient—were recorded and saved as MP4 files. Clinicians 
recorded each session using one of three modalities 
depending upon their institution’s IRB-approved proce-
dures: (a) through a virtual platform (e.g., Zoom), (b) 
using an open-source screen capture software (i.e., Open 
Broadcaster Software Studio), or (c) with a Canon HD 
VIXIA HF G40 camera attached to a VariZoom CHICK-
ENFOOT tripod to record the screen or the in-person 
session. The frame rate of the videos ranged from 25 to 
60 fps. There was also no standardized microphone or
erg et al.: RTSS-Voice: Application to Everyday Clinical Care 817



Table 1. Patient diagnoses by clinician. 

Diagnosis 

5 1 3 5 3  

1 6 3 2 1  

1 1 1 1 2  

3 1 0 2 0  

1 0 0 2 1  

0 0 0 0 2  

0 0 2 0 0  

0 0 1 0 1  

0 0 0 0 1  

0 1 0 0 0  

0 1 0 0 0  

0 0 1 0 0  

0 1 0 0 0  

0 0 1 0 0  

1 0 0 0 0  

Number of sessions by diagnosis 

Total Clinician 1 Clinician 2 Clinician 3 Clinician 4 Clinician 5 

Primary MTD 17

Vocal fold nodules 13

Vocal fold polyp 6

Upper airway disorder 6

UVFP 4

Vocal fold scar 2

Gender dysphoria 2

Vocal fold atrophy and/or presbyphonia 2

Vocal fold cyst 1

Parkinson’s disease 1

Vocal tremor 1

ADSD 1

Vocal fold edema 1

Laryngeal stenosis with bilateral vocal fold paresis 1

UVFP and vocal fold nodules 1

Note. MTD = muscle tension dysphonia; UVFP = unilateral vocal fold paralysis; ADSD = adductor spasmodic dysphonia. 
acoustic setup for these recordings, as the study was 
focused on specifying the observed clinician actions (ingre-
dients) and desired changes in patient functioning (tar-
gets), not whether the ingredients successfully changed the 
target. Ninety-seven percent of the recorded sessions were 
completed through synchronous telepractice due to the 
COVID-19 global pandemic. Session length ranged from 
18 to 75 min with a mean (SD) length of 43 min (14.6). In 
all videos, the treating clinician and the patient were visi-
ble throughout the entire recording. The clinicians were 
asked to vary the recordings across sessions according to 
their typical length of treatment; for example, if the clini-
cian typically treated patients for four sessions, the 12 
recordings should be split evenly across the first, second, 
third, and fourth sessions (three each). The recorded ses-
sions included in this study represented the patient’s first 
session (12), second session (13), third session (12), fourth 
session (7), fifth session (2), sixth session (6), eighth ses-
sion (3), 11th session (1), 12th session (2), and 18th session 
(1). This reflects the typical variation in the course of 
treatment for voice therapy, as most patients received 
between one and 12 voice therapy sessions (Gillespie & 
Gartner-Schmidt, 2018; Portone-Maira et al., 2011). 

Consensus Methods 
All RTSS-Voice specifications were finalized based on 

100% agreement among the first author who provided the 
initial specification, the treating therapists whose treatment 
theory was being specified, and two RTSS experts who eval-
uated any RTSS-based errors. First draft specifications and 
associated videos were shared with the treating speech-
language pathologist for review. The treating clinicians were 
asked three questions about each specification: (a) “Are there 
• •818 American Journal of Speech-Language Pathology Vol. 33 814
any critical aspects of your treatment missing from the speci-
fication? If yes, provide more information about what is 
missing.” (b) “Is there anything redundant or represented 
multiple times in the same treatment component? If yes, pro-
vide more information about the redundancies.” and (c) 
“Are all aspects of the RTSS specification correct? If no, 
provide more information about what is incorrect.” If a 
specification was found to be incorrect, redundant, or incom-
plete, the first author iteratively worked with the treating cli-
nician to resolve these issues. This iterative process involved 
providing the clinicians with probe questions (Van Stan 
et al., 2021b) to determine what was most critical to their 
treatment theory. For example, if a clinician believed that 
they targeted a “decrease in hard glottal onset” rather than 
a “decrease in a rough voice quality,” the first author would 
provide the clinician with two scenarios: (a) The target 
would have been considered successful if the patient percep-
tually had less roughness in their voice, even if they were still 
using glottal attacks (i.e., “roughness voice quality” target), 
or (b) the target would have been considered successful if 
the patient was not producing hard glottal onsets, even if 
their voice still perceptually sounded rough (i.e., “glottal 
onset” target). Once the specification was approved by the 
treating clinician, it was sent to two RTSS experts to ensure 
that all aspects of the specification aligned with the RTSS 
framework. If aspects of the specification were inconsistent 
with the RTSS framework, the first author iteratively 
worked with the RTSS experts to resolve these issues. 

Variables Specified From the Videos 
The primary interests of our study were to test the con-

tent and criterion validity of the RTSS and the RTSS-Voice 
within clinical care. Therefore, we did not describe
•–830 March 2024



nontreatment time, such as consenting procedures, assessment, 
scheduling next sessions, finding treatment materials, and 
technical difficulties with telehealth platforms. Also, we did 
not quantify amounts of treatment concepts, such as the time 
spent on a target or dosages such as the number of minutes 
or repetitions for an ingredient or the number of cues and 
feedback provided. Once the ingredients and targets within a 
session have been standardly identified, future work can 
attempt to measure/code dosages with appropriate tests of 
inter- and intracoder reliability. To assist the treating clinician 
in evaluating the resulting specifications, approximate timings 
for all aspects of the specifications and example quotations 
from the clinician were included. 

As shown in Figure 2, videos were watched, and the 
critical aspects of treatment were specified in the following 
Figure 2. Overview of the steps involved in the specification of voice the
tem (RTSS) and the Rehabilitation Treatment Specification System for Vo
edge of performance.

Wolfb
order: treatment component group, target, and ingredient(s). 
This order—targets were selected before ingredients—is con-
sistent with clinical reasoning; that is, clinicians identify 
patient impairments and then decide what actions to deliver 
(Zanca & Dijkers, 2014). This is different from the causality 
of the RTSS treatment component, which goes from ingre-
dient to target; that is, ingredients are introduced by a clini-
cian that lead to a change in patient functioning or target 
(Hart et al., 2019; Zanca et al., 2019). For each initial speci-
fication, the first author used the steps shown in Figure 2 to 
determine the treatment component group, target, and 
ingredient(s) for each minute of time across the 59 videos. 
The specifications represent a summary of the treatment 
component groups, targets, and ingredients across each ses-
sion rather than a minute-by-minute list in order to more 
closely represent what is included in clinical documentation.
rapy sessions using the Rehabilitation Treatment Specification Sys-
ice Therapy (RTSS-Voice). KR = knowledge of results; KP = knowl-

erg et al.: RTSS-Voice: Application to Everyday Clinical Care 819



The three options of treatment components reflect the 
RTSS groups previously described, that is, Organ Func-
tions, Skills and Habits, and Representations. All targets 
and ingredients were standardly labeled and described 
according to the RTSS-Voice (Van Stan et al., 2021a). In 
addition, a few other subcategory variables from the RTSS-
Voice were specified. For “provide volition” ingredients, 
information was included about whether the clinician deliv-
ered the information (i.e., direct delivery) and/or if the clini-
cian had the patient engage in more of the talking/ 
discussion (i.e., indirect delivery). Additionally, details were 
included about the clinician’s attempts to increase the 
patient’s capability, motivation, and opportunity—the three 
elements described in the COM-B framework (Michie et al., 
2011, 2013; Wood et al., 2015). “Provide feedback” ingredi-
ents included a description of direct versus indirect delivery 
(same as the “volition” ingredient) and whether the feed-
back was most often related to knowledge of results (KR) 
or knowledge of performance (KP). KR feedback provides 
information on the outcome of a behavior, whereas KP 
feedback provides information on the nature or specific 
components of the behavior (Schmidt et al., 2018).
Table 2. Number of therapy sessions (percentage of sessions) 
where a Rehabilitation Treatment Specification System for Voice 
Therapy (RTSS-Voice) target was addressed across all sessions 
(n = 59) and within the vocal hyperfunction (VH) group (n = 36). 

RTSS-Voice target All diagnoses VH 

Volition 59 (100%) 36 (100%) 

Voice quality (strain) 46 (78%) 34 (94%) 

Muscle activation level 19 (32%) 12 (33%) 

Organ Functions 19 (32%) 12 (33%) 

Skills and Habits 1 (2%) 1 (3%) 

Pedagogical 18 (31%) 10 (28%) 

Abdominal movement 10 (17%) 7 (19%) 

Respiratory coordination for/ 
during vegetative breathing 

5 (9%) 0 (0%) 

Pitch 4 (7%) 1 (3%) 

Respiratory coordination during 
voicing/speech 

3 (5%) 0 (0%) 

Counseling 3 (5%) 3 (8%) 

Resonance 2 (3%) 1 (3%) 

Vocal fry 1 (2%) 1 (3%) 

Loudness 1 (2%) 0 (0%) 

Rib cage movement 1 (2%) 0 (0%) 

Glottal onset 1 (2%) 1 (3%)
Results 

Content Validity 
Consensus was gained on all 59 specifications, which 

are available within Supplemental Materials S1 (vocal 
hyperfunction [VH]) and S2 (all other diagnoses). Overall, 
the targets and ingredients in the RTSS-Voice demon-
strated good content validity, as all sessions were specified 
using the RTSS and RTSS-Voice targets and ingredients 
without the addition or modification of any targets or 
ingredients. Although no RTSS-Voice target or ingredient 
categories needed to be added or modified, some of the 
specifications themselves did require edits in order to accu-
rately align with the clinician’s treatment theory or the 
RTSS framework (e.g., changing from one RTSS-Voice 
target to another, changing a clinician quote or example 
from one RTSS-Voice ingredient category to another). 
The treating clinicians agreed with the specification after 
either no rounds of edits (n = 38) or one round of edits 
(n = 21). Two of the specifications required more than 
one type of edit, for a total of 23 changes. These changes 
consisted of 14 errors, seven missing critical aspects, and 
two redundancies. Of the 23 changes that were made, only 
four changes involved broader edits, such as adding (e.g., 
a “pedagogical” target was added to two sessions), sub-
tracting (e.g., a “muscle activation level” target was 
deleted and an “apply pressure” ingredient was added as a 
part of a Skills and Habits treatment component for one 
session), or changing (e.g., a target was changed from 
“increased forward resonance” to “decreased strain voice 
• •820 American Journal of Speech-Language Pathology Vol. 33 814
quality”) a target or ingredient. All other changes only 
modified target and ingredient descriptions (e.g., changing 
the wording for how an application of pressure was 
described, moving “lip trill” from improved resonance to 
improved mean airflow within an “opportunity to practice 
voicing” ingredient) without changing the target or ingre-
dient category. The two RTSS experts agreed with the 
specifications after either no rounds of edits (n = 55) or 
one round of edits (n = 4). None of these edits involved 
broader changes (adding, subtracting, or changing a target 
or ingredient), as they only involved changes to the word-
ing of a target or ingredient description (e.g., moving 
information from under motivation to under capability 
within a “volition” ingredient). 

Criterion Validity: Commonalities 
Across Clinicians 

As shown in Table 2, 13 of the 35 RTSS-Voice tar-
gets were addressed during the voice or upper airway ther-
apy sessions, in addition to the “volition” target that is 
defined within the RTSS framework. The “volition” target 
meant to increase adherence to suggested voice therapy 
activities in daily life was present within all therapy ses-
sions. This target encompasses two conversations that 
were common across the sessions: a conversation at the 
beginning of the session about the patient’s voice and how 
practice went during the previous week (90% of the ses-
sions) and a conversation at the end of the session about 
what the patient should practice/implement until the next 
session or following the completion of therapy (100% of
•–830 March 2024



Table 3. Number of therapy sessions (percentage of sessions) 
where a Rehabilitation Treatment Specification System for Voice 
Therapy (RTSS-Voice) ingredient was introduced by the treating 
clinicians across all sessions (n = 59) and within the vocal hyper-
function (VH) group (n = 36). 

RTSS-Voice ingredient VH 
All 

diagnoses

Provide volition ingredients 59 (100%) 36 (100%) 

Capability 59 (100%) 36 (100%) 

Motivation 59 (100%) 36 (100%) 

Opportunity 36 (61%) 23 (64%) 

Provide feedback 57 (97%) 35 (97%) 

KR 57 (97%) 35 (97%) 

KP 0 (0%) 0 (0%) 

Indirect delivery 37 (63%) 22 (61%) 

Direct delivery 25 (42%) 15 (42%) 

Practice voicing 52 (88%) 35 (97%) 

Improved mean airflow 50 (85%) 35 (97%) 
the sessions). “Decreased strained voice quality” was also 
common, occurring in 78% of the therapy sessions. The 
“volition” target (36 of 36 sessions) and the “decreased 
strained voice quality” target (34 of 36 sessions) were also 
commonly addressed across patients with VH, that is, 
patients with primary muscle tension dysphonia (MTD), 
nodules, or polyps (Hillman et al., 2020; Verdolini et al., 
2005). Commonalities and differences will be discussed 
within the VH group as primary MTD, nodules, and 
polyps represent some of the most commonly occurring 
voice disorders (Coyle et al., 2001; Herrington-Hall et al., 
1988; Hillman et al., 2020); each of the five treating clini-
cians saw multiple patients with VH (six to eight); and 
evidence-based therapy protocols primarily target VH and 
not the various underlying physical etiologies (Gillespie 
et al., 2019; Kotby et al., 1991; Mathieson et al., 2009; 
Roy et al., 1997, 2003; Stemple et al., 1994; Verdolini-
Marston et al., 1995; Watts et al., 2015).

As shown in Table 3, seven of the 19 RTSS-Voice 
ingredients were introduced by the five clinicians through-
out the therapy sessions. “Volition” ingredients were intro-
duced at least once during all of the sessions. All sessions 
included discussion related to capability and motivation, 
but only 61% of the sessions incorporated discussion 
around opportunity. “Provide feedback” ingredients (i.e., 
introduced to target any Skills and Habits target) were 
observed during all but two of the therapy sessions (i.e., 
no Skills and Habits treatment components were intro-
duced during both of these sessions). All of the “provide 
feedback” ingredients introduced across the sessions were 
primarily KR. The “provide opportunities to practice 
voicing” ingredient was also common, as it was intro-
duced in 88% of all sessions and 97% of the VH sessions. 
Vocal practice most often focused on improved mean air-
flow, pitch variability, and improved resonance. In terms 
of practice across the difficulty hierarchy of nonspeech, 
structured speech, and spontaneous speech, most clinicians 
had their patients practice with nonspeech and structured 
speech, but considerably less practice was completed in 
spontaneous speech. Negative practice was only imple-
mented in 17 of all sessions (29%) and 15 of the VH ses-
sions (42%). 
Pitch variability 47 (80%) 32 (89%) 

Improved resonance 47 (80%) 32 (89%) 

Negative practice 17 (29%) 15 (42%) 

Nonspeech practice 49 (83%) 33 (92%) 

Structured speech practice 50 (85%) 35 (97%) 

Spontaneous speech practice 24 (41%) 16 (44%) 

Apply pressure 23 (39%) 14 (39%) 

Provide vocal hygiene information 21 (36%) 13 (36%) 

Practice breathing 18 (31%) 7 (19%) 

Practice modified levels of muscle 
activation 

1 (2%) 1 (3%) 

Note. KR = knowledge of results; KP = knowledge of performance.
Criterion Validity: Variability Across Clinicians 
Treating VH 

There were several qualitative differences across the 
five clinicians. To minimize the risk of differences being 
due to the disorder type, we only evaluated these differ-
ences within the VH sessions. Table 4 shows the RTSS-
Voice targets introduced by the clinician within the VH 
group. Clinicians 2 and 5 primarily incorporated a “voli-
tion” and “voice quality (strain)” target into all of their 
VF sessions, while only incorporating one of the other 
Wolfb
targets in either one or none of their sessions. Clinician 3 
introduced a “muscle activation level” target in 86% of 
their VH sessions, whereas the other four clinicians intro-
duced this target in 21% of their sessions combined. This 
also occurred with the “abdominal movement” target, as 
this target was introduced in 86% of Clinician 3’s VH ses-
sions compared to 3% of Clinician 1, 2, 4, and 5’s ses-
sions. Clinicians 1 and 4 introduced the “pedagogical” tar-
get into 71% and 50% of their sessions, respectively, 
whereas the other three clinicians introduced this target 
into 5% of their sessions. 

Differences between clinicians were also present in 
terms of how they delivered common ingredients. As shown 
in Table 5, Clinician 3 solely introduced direct feedback, 
whereas Clinicians 1, 2, 4, and 5 primarily introduced indi-
rect feedback (i.e., 22/29 or 76% of their VH sessions) 
rather than direct feedback (i.e., 8/29 or 28% of their VH 
sessions). In terms of discussion around opportunity within 
“volition” ingredients, Clinicians 1, 2, and 4 introduced this 
discussion in 75% or more of their VH sessions, whereas 
Clinicians 3 and 5 often did not introduce discussion 
around opportunity (29% and 33%, respectively). The use
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Table 4. Number of therapy sessions (percentage of sessions) for patients within the vocal hyperfunction group where a Rehabilitation Treat-
ment Specification System for Voice Therapy target was addressed across the five clinicians. 

Target 
All clinicians 

(N = 36) 
Clinician 1 
(n = 7)  

Clinician 2 
(n = 8)  

Clinician 3 
(n = 7)  

Clinician 4 
(n = 8)  

Clinician 5 
(n = 6)  

Volition 36 (100%) 7 (100%) 8 (100%) 7 (100%) 8 (100%) 6 (100%) 

Voice quality (strain) 34 (94%) 5 (71%) 8 (100%) 7 (100%) 8 (100%) 6 (100%) 

Muscle activation level 12 (33%) 2 (29%) 0 (0%) 6 (86%) 3 (38%) 1 (17%) 

Pedagogical 10 (28%) 5 (71%) 0 (0%) 1 (14%) 4 (50%) 0 (0%) 

Abdominal movement 7 (19%) 0 (0%) 0 (0%) 6 (86%) 1 (13%) 0 (0%) 

Counseling 3 (8%) 1 (14%) 1 (13%) 0 (0%) 1 (13%) 0 (0%) 

Pitch 1 (3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (17%) 

Resonance 1 (3%) 0 (0%) 0 (0%) 1 (14%) 0 (0%) 0 (0%) 

Vocal fry 1 (3%) 1 (14%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Glottal onset 1 (3%) 0 (0%) 0 (0%) 1 (14%) 0 (0%) 0 (0%) 

Note. n = number of sessions recorded and specified for each clinician. 
of negative practice and spontaneous speech vocal practice 
also varied across the clinicians. Whereas Clinician 2 incor-
porated spontaneous speech practice into most of their ses-
sions (88%), the other four clinicians incorporate this prac-
tice into 32% of their VH sessions. Similarly, negative prac-
tice was incorporated into 75% of Clinician 4’s VH ses-
sions, whereas the other four clinicians incorporated this 
practice into 32% of their VH sessions.
Table 5. Number of therapy sessions (percentage of sessions) for patient
ment Specification System for Voice Therapy ingredient was introduced b

Ingredient 

• •

All clinicians 
(N = 36) 

Clinician 1 
(n = 7)  

Provide volition ingredients 36 (100%) 7 (100%)

Capability 36 (100%) 7 (100%)

Motivation 36 (100%) 7 (100%)

Opportunity 23 (64%) 7 (100%)

Provide feedback 35 (97%) 6 (86%)

KR 35 (97%) 6 (86%)

KP 0 (0%) 0 (0%)

Indirect delivery 22 (61%) 6 (86%)

Direct delivery 15 (42%) 0 (0%)

Practice voicing 35 (97%) 6 (86%)

Mean airflow 35 (97%) 6 (86%)

Pitch variability 32 (89%) 6 (86%)

Resonance 32 (89%) 4 (57%)

Negative practice 15 (42%) 4 (57%)

Nonspeech 33 (92%) 4 (57%)

Structured speech 35 (97%) 6 (86%)

Spontaneous speech 16 (44%) 2 (29%)

Apply pressure 14 (39%) 2 (29%)

Provide VH information 13 (36%) 6 (86%)

Practice breathing 7 (19%) 0 (0%)

Practice modified levels of 
muscle activation 

1 (3%) 0 (0%)

Note. KR = knowledge of results; KP = knowledge of performance; VH =
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Discussion 

This study sought to test the content and criterion 
validity of the RTSS and the RTSS-Voice in everyday 
clinical care. In terms of content validity, the RTSS and 
the RTSS-Voice were able to capture all targets and ingre-
dients across the 59 therapy sessions without the addition 
of any target or ingredient categories. However, only
s within the vocal hyperfunction group where a Rehabilitation Treat-
y the treating clinician. 

•

Clinician 2 
(n = 8)  

Clinician 3 
(n = 7)  

Clinician 4 
(n = 8)  

Clinician 5 
(n = 6)  

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

6 (75%) 2 (29%) 6 (75%) 2 (33%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 

5 (63%) 0 (0%) 8 (100%) 3 (50%) 

3 (38%) 7 (100%) 1 (13%) 4 (67%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

8 (100%) 7 (100%) 6 (75%) 5 (83%) 

7 (88%) 7 (100%) 8 (100%) 6 (100%) 

4 (50%) 0 (0%) 6 (75%) 1 (17%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

8 (100%) 7 (100%) 8 (100%) 6 (100%) 

7 (88%) 1 (14%) 4 (50%) 2 (33%) 

0 (0%) 7 (100%) 3 (38%) 2 (33%) 

1 (13%) 1 (14%) 5 (63%) 0 (0%) 

0 (0%) 6 (86%) 1 (13%) 0 (0%) 

0 (0%) 0 (0%) 0 (0%) 1 (17%) 

 vocal hygiene. 
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approximately 40% of the RTSS-Voice ingredient and 
target categories were observed across these therapy ses-
sions for a diverse set of voice and upper airway disor-
ders. It is likely that the service delivery method of these 
sessions influenced the clinicians’ treatment theory. For 
example, many of the musculoskeletal function targets 
(e.g., “expiratory and inspiratory muscle endurance and 
strength,” “passive and active range of motion”) and
associated ingredients (e.g., “apply heat,” “inspiratory 
and expiratory resistance exercises”) were not addressed 
or introduced. Nearly all of the sessions (57 out of 59) 
were delivered via telehealth during the COVID-19 pan-
demic. Many musculoskeletal function targets are diffi-
cult to deliver without being in person, as they can be 
difficult for clinicians to assess over video and the associ-
ated ingredients must be applied by the patient, if deliv-
ered at all. Also, most of the recorded therapy sessions 
were for patients with VH, which could have reduced the 
variability of treatment targets and ingredients. Future 
work would benefit from including a broader array of 
diagnoses and more in-person therapy sessions to further 
assess the RTSS-Voice’s categories and the potential need 
to simplify by pruning targets and ingredients that are 
rarely or never used. Of note, a Representations “volition” 
target is not currently listed in the RTSS-Voice because a 
“volition” target was already an established concept within 
the underlying RTSS framework and exempt from the ini-
tial expert consensus work that developed the RTSS-Voice 
(Van Stan et al., 2021b; Whyte et al., 2019). Thus, to use 
the RTSS-Voice correctly, “volition” targets must be speci-
fied when applicable. 

Through the consensus process with the five treating 
clinicians and two RTSS experts, 63% of the sessions 
required no edits to the initial specification developed by 
the first author after solely watching the recorded sessions. 
Of the 22 sessions that required editing, only four of these 
sessions required adding, subtracting, or changing an 
RTSS target or ingredient category. Additionally, these 
broader changes were made on specifications that were 
reviewed earlier in the consensus process; that is, broader 
changes were made on the second (Clinician 2), fourth, 
fifth (Clinician 4), and sixth (Clinician 1) specifications 
reviewed by three of the clinicians. This provides support 
for the reliability of specifying therapy sessions that are 
recorded and viewed by an RTSS coder. This type of 
specification process would be important for observational 
research of rehabilitation intervention, such as the study 
of variables that are not often or feasibly described within 
clinical documentation (e.g., detailed dosage parameters 
such as the exact number of repetitions of practice or the 
exact amount of time spent on a given ingredient or treat-
ment component). Since a few broader changes occurred 
earlier in the consensus process, it is likely that an RTSS 
Wolfb
coder would need to go through a consensus process by 
reviewing a few specifications with the treating clinicians 
to determine their specific treatment theory. Once consen-
sus is reached and the RTSS coder has learned the clini-
cian’s treatment theory, the coder would be able to specify 
future therapy sessions without feedback from the treating 
clinician. Further research is needed to determine the spe-
cific number of sessions that would be required to achieve 
correct specifications without needing clinician feedback. 

To test the criterion validity of the RTSS and the 
RTSS-Voice, the developed specifications were used to 
find commonalities and differences in treatment across cli-
nicians for patients with VH who received treatments that 
were “identical” in terms of the CPT code. The developed 
specifications describe clinician actions (ingredients) and 
associated changes in patient functioning (targets) in stan-
dard care voice therapy. Most previous descriptions of 
voice therapy solely included description of evidence-
based therapy protocols. To our knowledge, a study by 
Gartner-Schmidt et al. (2013) represents the only other 
attempt to describe aspects of what occurs in standard 
care voice therapy. This study quantified the percentage of 
time spent in four categories of direct therapy and eight 
categories of indirect therapy across sessions completed by 
six clinicians. These direct and indirect therapy categories 
were described as being common aspects of voice therapy 
(e.g., resonant voice, education on anatomy and physiology) 
rather than clinician actions or changes in patient function-
ing (RTSS-Voice targets and ingredients). 

Overall, “volition” targets and ingredients were 
found to be ubiquitous with voice therapy. This highlights 
the importance of characterizing the volitional aspects of 
voice therapy within clinical documentation and providing 
opportunities to practice delivering “volition” targets and 
ingredients throughout clinical education programs. More-
over, the importance of increasing patient adherence to 
practice and engagement during therapy has been well 
documented in the literature, with work focused on self-
regulation (Vinney & Turkstra, 2013), meta-therapy 
(Helou et al., 2021), self-efficacy (Gillespie & Abbott, 
2011), perceived control (Nguyen-Feng et al., 2021), and 
incorporating smartphone technology into home practice 
(van Leer & Connor, 2015; van Leer et al., 2021; Van 
Stan et al., 2022). The “decreased strained voice quality” 
target was also common across the sessions, particularly 
with sessions for patients in the VH group. Many of the 
patients who participated in this study presented with mul-
tiple subconstructs of aberrant voice quality (e.g., strain, 
roughness, breathiness, decreased habitual pitch or vol-
ume), and the RTSS-Voice includes many of these subcon-
structs as potential targets (e.g., “decreased roughness,” 
“increased habitual pitch”). Across these sessions, clini-
cians selected decreased strain as the critical auditory
erg et al.: RTSS-Voice: Application to Everyday Clinical Care 823



perceptual quality of voice that they were trying to change 
or target. 

“Provide feedback” and “provide opportunities to 
practice voicing” ingredients were also common across all 
sessions. All feedback was primarily KR, indicating that 
these expert clinicians tended to provide feedback on the 
output of voicing (e.g., the sound and feel) rather than on 
the factors that create voicing (e.g., vocal fold kinematics, 
muscle activation levels; Schmidt et al., 2018). This 
appears to follow evidence-based motor learning princi-
ples: (a) KR, compared to KP, is generally better at pro-
moting skill acquisition and retention (Salmoni et al., 
1984; Schmidt et al., 2018), and (b) an external focus of 
attention tends to promote better skill acquisition and 
retention compared to an internal focus of attention 
(Schmidt et al., 2018; Wulf, 2013). The clinicians commonly 
incorporated improved mean airflow, improved resonance, 
and pitch variability during vocal practice, which appears 
to align with several evidence-based voice therapy protocols 
(Gartner-Schmidt et al., 2016; Gauffin & Sundberg, 1989; 
Gillespie et al., 2019; Kotby et al., 1991; Roy et al., 1997, 
2003; Stemple et al., 1994; Stemple & Hapner, 2019, 
Chapter 3; Verdolini-Marston et al., 1995; Watts et al., 
2015). This finding indicates that rather than solely focus-
ing on either improved resonance or mean airflow, clini-
cians often incorporated both principles of voicing into 
their sessions. This is consistent with previous work by 
Gartner-Schmidt et al. (2013) that found no significant 
difference between the time spent practicing voicing with 
concepts from resonant voice therapy and flow phonation. 

Variables that were observed to be different across 
clinicians included the number of treatment components 
introduced per session, the targets introduced, the types of 
feedback provided (i.e., direct vs. indirect feedback), dis-
cussion around opportunity within volition treatment 
components, and the use of spontaneous speech and nega-
tive practice within voicing practice. Although individual 
patient characteristics can influence a clinician’s treatment 
theory for a given session (e.g., deciding to incorporate a 
“muscle activation level” target for a patient who came to 
their therapy session complaining of increased anterior 
neck soreness following extended voice use), the clinicians 
presented with distinct differences in treatment theory 
across patients. The treatment theory for all clinicians 
across the VH sessions often included a “decreased strained 
voice quality” target combined with a “volition” treatment 
component to reinforce home practice and engagement. 
Whereas some clinicians primarily only included these two 
treatment components in their sessions, other clinicians 
often addressed the foundations of voicing (e.g., breathing, 
muscle activation levels, education) in combination with 
the two main treatment components. This appears to repre-
sent a continuum of clinical treatment theory regarding 
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part versus whole practice. Some clinicians theorize that 
underlying functions (breathing, muscle activation levels, 
etc.) will normalize when focusing on improved voicing, 
whereas other clinicians believe that specific training on 
these underlying functions is necessary before and in combi-
nation with voice training. 

Similar continuums were present with commonly 
delivered ingredients. Although the “provide opportunities 
to practice voicing” ingredient was common across the 
VH sessions, variability was present in the way this prac-
tice was delivered. Some clinicians often incorporated 
spontaneous speech and negative practice, but this practice 
was rarely or never introduced by other clinicians. This 
appears to represent a continuum of treatment theory related 
to generalization. Some clinicians primarily remained at 
lower levels of practice difficulty (nonspeech and struc-
tured speech practice) without negative practice, believing 
that these levels need to be mastered before the voicing 
concepts are applied to spontaneous speech and/or relying 
on more spontaneous generalization to conversational 
speech. Other clinicians spent more time at higher levels 
of difficulty that are more aligned with vocal use in every-
day life (spontaneous speech) and with periods of negative 
practice, believing that direct and consistent work on 
spontaneous speech is best at promoting generalization 
and that negative practice aids in better monitoring and 
subsequently better use of a patient’s practiced voice dur-
ing conversational speech. The type of feedback provided 
(direct vs. indirect) and discussion around opportunity 
within “volition” ingredients also appear to represent con-
tinuums that clinicians largely stay on one side of for a 
majority of their patients. Feedback variability is likely 
related to what the clinician believes will lead to best 
long-term mastery of the practice, whereas discussion 
around opportunity is likely related to clinician beliefs on 
the importance of this conversation for promoting patient 
adherence. Since this study did not assess outcomes of the 
therapy provided, understanding how these continuums of 
clinical treatment theory related to individual patient out-
comes represents an important vein of future empirical 
research. 

Although not one of the primary aims, this study 
also has implications for implementation of the RTSS and 
the RTSS-Voice into clinical documentation. It is well 
known that clinical innovations, like the RTSS and the 
RTSS-Voice, rarely translate into everyday clinical prac-
tice without dedicated implementation efforts (Bauer & 
Kirchner, 2020; Olswang & Prelock, 2015). Recently, a 
task force through the American Congress of Rehabilita-
tion Medicine surveyed over 100 rehabilitation profes-
sionals about the barriers they have encountered when 
using the RTSS and what facilitating materials would help 
address those barriers (Van Stan et al., 2023). Nearly
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every respondent requested the following facilitator: con-
crete examples of correctly using the RTSS in their field. 
Moreover, clinicians wanted explicit examples that could 
be useful for improving their clinical documentation. The 
59 specifications, which are available in Supplemental 
Materials S1 and S2, represent concrete and high-quality 
specifications of voice therapy that correctly represent 
everyday voice therapy, the RTSS framework, and the 
RTSS-Voice targets and ingredients. The present study 
provides a preliminary investigation into a more stream-
lined level of granularity necessary for clinicians to feasi-
bly incorporate the RTSS and the RTSS-Voice into clini-
cal documentation. The specifications were kept to large 
categories of treatment components, targets, and ingredi-
ents, which could help with designing future electronic 
medical record (EMR) templates. Of note, the specifica-
tions are likely longer and more detailed than is necessary 
for clinician documentation since they included definitions 
of concepts (e.g., defining direct and indirect feedback) 
and example quotations from the sessions. These were 
included in the specifications to clearly highlight specific 
aspects of the sessions for the treating clinician and novel 
readers. Once publicly available, the specifications and 
associated de-identified videos could be used in future 
implementation efforts to help clinicians understand and 
use the RTSS to describe their everyday care; teach gradu-
ate students how to critically think about and provide 
treatment; and help researchers identify the various targets 
and ingredients in therapy across studies, sites, and 
clinicians. 

Limitations 
Whereas the VH group had enough patients to 

investigate commonalities and differences in treatment the-
ory for patients with VH, the other diagnosis groups were 
too small. Since a majority of the patients included in this 
study were diagnosed with VH, the present study supports 
content and criterion validity of the RTSS and the RTSS-
Voice primarily for patients with VH. Future work could 
include a large enough sample size for different diagnoses 
to further analyze diagnosis-specific treatment themes, 
determine content validity for different diagnoses, and 
establish if any RTSS-Voice targets or ingredients should 
be pruned. Another limitation of this study was the lack of 
dosage measurement within the specifications. Although we 
were able to analyze the presence or absence of treatment 
components, targets, ingredients, and variables related to 
individual ingredients, we did not provide information on 
specific dosage parameters (e.g., amount of time spent on a 
treatment component, number of repetitions of practice or 
feedback). Future work can use the 59 recorded voice ther-
apy sessions and associated specifications to code for dos-
age with inter- and intracoder reliability testing. A final 
limitation of the study was the lack of in-person sessions 
Wolfb
due to the COVID-19 pandemic. It is probable that the 
virtual platform changed the targets and ingredients the 
clinicians introduced. For example, the clinicians were 
unable to directly apply pressure to structures on the 
patient’s body, which might have led the clinicians to 
introduce fewer Organ Functions treatment components. 
Although studies have found that voice therapy is effective 
when delivered through both in-person and telepractice 
modalities (Lin et al., 2020; Rangarathnam et al., 2015; 
Theodoros et al., 2006), research has not investigated if a 
clinician’s treatment theory changes between modalities. 
Future work could compare the differences in targets and 
ingredients introduced between in-person and telepractice 
voice therapy sessions. 
Conclusions 

Through an iterative consensus process among the 
first author, five treating clinicians, and two RTSS 
experts, the study concluded that the RTSS-Voice demon-
strated strong content validity, especially in voice therapy 
for VH. No targets or ingredients needed to be added to 
the RTSS-Voice to comprehensively describe 59 voice 
therapy sessions. This study was also successful at identi-
fying commonalities and differences in clinicians’ treat-
ment theories for treating patients with VH. The 59 devel-
oped specifications used a theory-driven framework (i.e., 
RTSS) and standardized terminology (i.e., RTSS-Voice) to 
describe standard care voice therapy. Across the sessions 
for VH, the clinicians commonly targeted the patient’s 
“volition” (i.e., adherence) and a “decrease in strained 
voice quality.” “Providing volition ingredients,” “KR 
feedback,” and “opportunities to practice voicing” with 
improved resonance, improved mean airflow, and pitch 
variability were the most commonly delivered ingredi-
ents. Although these ingredients followed evidence-based 
motor learning principles and voice therapy approaches, 
there was variability present across the clinicians related 
to the number and type of treatment components intro-
duced, delivering feedback indirectly versus directly, dis-
cussing when a patient can practice in daily life (oppor-
tunity), and practicing voicing in spontaneous speech 
and with negative practice. Future work should specify 
research voice therapy protocols; investigate how differ-
ences in treatment theory are related to individual 
patient outcomes; and continue to develop implementa-
tion strategies, such as incorporating the RTSS and the 
RTSS-Voice into EMRs. Widespread implementation 
of the RTSS and the RTSS-Voice would allow for 
improved description of the critical components within 
voice therapy, collaboration between researchers and cli-
nicians, adaptation of therapy protocols to meet every 
patient’s individual needs, dissemination of evidence-
erg et al.: RTSS-Voice: Application to Everyday Clinical Care 825



based research protocols, and comparison between differ-
ent research protocols and standard clinical care. 
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Appendix (p. 1 of 2) 

List of the 35 Target Categories and 19 Ingredient Categories Within the Rehabilitation Treatment Specification System for 
Voice Therapy (RTSS-Voice) 

RTSS-Voice target categories RTSS-Voice ingredient categories 

Vocal function targets
• Glottal onset (S/H)

• Gross abduction or adduction of the true vocal folds (OF)

• Loudness (OF or S/H)

• Pitch (S/H)

• Supraglottic phonation (S/H)

• Vocal fry (S/H)

• Voice quality – breathiness (S/H)

• Voice quality – roughness (S/H)

• Voice quality – strain (S/H)

Respiratory function targets
• Abdominal movement (S/H)

• Clavicular movement (S/H)

• Respiratory coordination for/during vegetative breathing
(S/H)

• Respiratory coordination during voicing/speech (S/H)

• Rib cage movement (S/H)

Musculoskeletal function targets
• Alignment (S/H)

• Muscle activation levels (OF or S/H)

• Muscle endurance – expiratory (OF)

• Muscle endurance – inspiratory (OF)

• Muscle strength – expiratory (OF)

• Muscle strength – inspiratory (OF)

• Range of motion – passive (OF)

• Range of motion – active (OF)

• Vocal endurance (OF)

Wol

Nonvolitional ingredients
• Apply heat

• Apply low-level light

• Apply noise

• Apply physical occlusion to ear(s)

• Apply pressure

• Apply topical numbing

• Provide semi-occluded vocal tract postures

• Provide voice amplification 

Ingredients for direct targets that involve patient volition
• Gross vocal fold adduction exercises (without voicing)

• Provide feedback

• Provide opportunities to practice alignment/posture

• Provide opportunities to practice breathing

• Provide opportunities to practice modified levels of mus-
cle activation

• Provide opportunities to practice sensory discrimination

• Provide opportunities to practice voicing

• Resistance exercises – inspiratory

• Resistance exercises – expiratory

• Provide vocal hygiene information

• Provide volition ingredient(s)
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Somatosensory function targets
• Resonance (S/H)

• Kinematic discrimination (S/H)

• Pain/discomfort/soreness (OF) 

Auditory function targets
• Voice quality discrimination (S/H)

• Pitch discrimination (S/H)

• Loudness discrimination (S/H) 

Pedagogical and counseling targets
• The following four targets can be categorized as 

pedagogical (R), counseling (R), or habit formation (S/H): 
○ voice and vegetative laryngeal use strategies 

○ reflux strategies 

○ hydration strategies 

○ recreational drug use 

Speech and communication targets
• Intelligibility (S/H)

• Comprehensibility (S/H) 

*Additional RTSS targets
• Volition (*The RTSS framework defines a “volition target.” 

Since this was already an established target, it was not 
included in the Delphi rounds that developed the RTSS-
Voice but is an important target when specifying voice 
therapy.) 

Appendix (p. 2 of 2)

List of the 35 Target Categories and 19 Ingredient Categories Within the Rehabilitation Treatment Specification System for
Voice Therapy (RTSS-Voice)

• • •

RTSS-Voice target categories RTSS-Voice ingredient categories

Note. These are the target and ingredient categories that were developed following the initial Delphi rounds (Van Stan 
et al., 2021b) as well as the categories that were found to comprehensively describe the 59 standard of care voice therapy 
sessions within this study. Since this only includes the target and ingredient categories, please refer to Van Stan et al. 
(2021a) for more information on how to further specify each of these targets and ingredients. S/H = Skills and Habits; OF = 
Organ Functions; R = Representations; RTSS = Rehabilitation Treatment Specification System.
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