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Abstract

Unilateral vocal fold paralysis (UVFP) is a debilitating condition arising from a recurrent
laryngeal nerve injury due to iatrogenic, idiopathic or other intrinsic or extrinsic causes. The
loss of voluntary vocal fold movement can result in marked changes in voice quality and
performance (dysphonia) and have a significant impact on quality of life. UVFP is estimated
to affect approximately 0.5% of the population - with dysphonia reported in 86.6% of all
cases. Treatment for UVFP aims to improve the voice quality and restore the glottal
sufficiency either through voice therapy, surgical intervention or a combination of the two.
Selection of treatment type for UVFP is based on the severity of the glottal insufficiency, the
associated dysphonia and the vocal requirements of the individual. However, there is
currently limited evidence available to support decision making around the management of
dysphonia for people with UVFP. There are a number of potential reasons for the current
limitation in evidence, including: (1) inadequate development and documentation of the voice
therapy program characteristics and (2) variable and inadequate application of voice

outcome measures to determine treatment effect.

The first aim of my PhD is therefore to investigate the content, timing and dosage
characteristics of voice therapy provided (by speech pathologists) to patients with dysphonia
due to UVFP. This has resulted in three studies in my thesis: (1) a systematic review of the
current relevant literature; (2) a cross-section international survey of current practice and (3)
an in-depth qualitative study of expert practice. The findings of the three studies highlighted
the lack of consistency in the application of voice therapy in the literature (Study 1), and then
provided key information that informed the development of a schema that outlined the key
stages involved in voice therapy treatment for patients with UVFP (Study 2 and Study 3) Key
elements of this schema described factors that influence decision making and goal setting
for voice therapy, the timing and intensity of therapy, the measurement of therapy outcomes,

and decision making for the cessation of therapy. The schema could inform both future



research into the efficacy of voice therapy in UVFP and clinical practice Together these
studies will provide a triangulation of evidence to formulate a clear and prescriptive direction

for voice therapy treatment for future efficacy studies, as well as for clinical practice.

The second aim of my PhD is to critically evaluate voice outcome measures that are used
with patients with UVFP to determine treatment effects. There are a large number of
potential voice outcomes to choose from (more than 50), across multiple dimensions of
voicing (e.g. acoustic, aerodynamic, auditory-perceptual and patient self-rated measures)
and therefore there is a need for clarity on the most appropriate means of detecting voice
change over time. A systematic review was conducted to address the second aim. The
systematic review critically evaluated the voice outcome measures used in the existing
literature with respect to reliability, validity and responsiveness to change, as well as multi-
dimensionality and procedural/protocol accuracy. The systematic review identified set of
voice outcome measures with good psychometric properties that demonstrated their
responsiveness to the treatment effect. The set of outcome measures could therefore be

used for future research in UVFP.

Together the findings of this thesis provide the best evidence for the voice therapy

management of UVFP and have identified several multi-dimensional voice outcome

measures which are responsive to the treatment effect.

Xi
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1 CHAPTER ONE:
INTRODUCTION

This chapter provides an introduction to the thesis by defining Unilateral Vocal Fold Paralysis
(UVFP) and reviewing the relevant laryngeal anatomy, with particular focus on the recurrent
laryngeal nerve. Chapter one will also provide a detailed background of the features of
UVFP with emphasis on current understandings of aetiology, incidence, diagnosis,

management and measurement of the treatment effect.

1.1  Introduction

Unilateral vocal fold paralysis (UVFP) is a common voice disorder characterized by the loss of
mobility to one of the vocal folds resulting in a dysphonia. A unilateral vocal fold paralysis
restricts functional communication, contributes to vocal fatigue and is associated with a reduced
quality of life [2, 3]. Unilateral vocal fold paralysis has a strong correlation with loss of income
and reduced socialization and is estimated to affect approximately 0.41-0.51% of the population
[4, 5]. Unilateral vocal fold paralysis typically requires treatment to improve voice quality either

with behavioural (voice therapy) and/or surgical intervention.

1.2  Unilateral vocal fold paralysis

Unilateral vocal fold paralysis (UVFP) is a term that refers to the loss of neural innervation of the
recurrent laryngeal nerve branches, which affects one side of the larynx [6]. The vocal folds are

situated in the larynx and contribute to the tasks of respiration, phonation and swallowing. A

21



paralysis resulting from a loss of innervation to one of the vocal folds can therefore impact the
ability to perform these tasks. During phonation, the immobile vocal fold affects the adduction
and abduction of the vocal folds typically resulting in a perceptually weak, breathy and rough
voice quality [1]. There is no clear definition of UVFP and this may lead to vague or non-specific
diagnoses and terminology being used interchangeably to refer to both true UVFP and similar

conditions [1, 7]. Table 1 is a list of the terminology that has been used to describe UVFP:

Table 1. Terms used to describe unilateral vocal fold paralysis

- Vocal fold/cord paresis [8, 9]

- Vocal fold/cord paralysis [10, 11]

- Paralytic dysphonia [12, 13]

- Recurrent laryngeal nerve paralysis [14-16]
- Recurrent laryngeal nerve palsy [17-19]

- Laryngeal hemiplegia [20, 21]

- Vocal fold/cord palsy [22, 23]

- Vocal fold immobility [24, 25]

- Glottal insufficiency [26, 27]

- Recurrent laryngeal nerve injury [28, 29]

These terms are not synonymous but are often used as such. This may result in considerable
confusion- for example laryngeal hemiplegia may also refer to a diffuse cranial nerve lesion
following a neurological event [30] and glottal insufficiency may be caused by a variety of
pathologies including aging and muscle tension dysphonia [31, 32]. Therefore, for purposes of

clarity, in this thesis | will use the following definition of UVFP:
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Unilateral Vocal Fold Paralysis: immobility to one of the vocal folds following injury to the
recurrent laryngeal nerve resulting in the loss of voluntary vocal fold movement which may

result in a dysphonia.

Additionally, there are different terminologies that are used interchangeably to describe the
neurological injury despite very different prognoses. Table 2 documents the terminology and

definitions used in this thesis.

Table 2. Neurological terminology

Paresis- is used to refer to a weakness of the muscle, indicating that there is still some
neural connection allowing for some neurotransmission to occur, this also has increased
potential for recovery [10].

Palsy - is historically an older term which is used interchangeably when referring to both a
paralysis or paresis when the diagnosis is uncertain [33].

Paralysis - this term indicates that the nerve is severely damaged resulting in an immobility
to the damaged muscle with a poor prognosis for recovery.

1.3 Neuroanatomy

Peripheral Nerves — The Recurrent Laryngeal Nerve

The Peripheral Nervous System (PNS) is a division of the nervous system and is considered
part of the lower motor neuron making up the final common pathway for motor neurons [34].
The PNS comprises of clusters of neurones which connects the central nervous system (CNS)
with the limbs and organs such as the larynx and heart [34]. The PNS includes the cranial
nerves, spinal nerves, and the sympathetic and parasympathetic nervous systems. Nerves
within the PNS have the ability to stretch and bend to accommodate for movements of the body

and the limbs [35]. For additional protection, peripheral nerves are surrounded by a connective
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tissue known as a sheath to reduce the potential for injury or trauma and support neural

conduction [34].

The vagus nerve (CNX) provides the motor and sensory innervation to the larynx, via two of its
branches the Recurrent Laryngeal Nerve (RLN) and the Superior Laryngeal Nerve (SLN) [36]
see Figure 1. The RLN provides the primary motor innervation to the intrinsic laryngeal muscles
which are responsible for the abduction and abduction of the vocal folds and also provides
sensation below the vocal folds [37]. The majority of the laryngeal sensation is provided by the
SLN (above the vocal folds) and which also innervates the cricothyroid muscle used for

tensioning and lengthening of the vocal folds [38].

The RLN is innervated by the vagus nerve and is therefore part of the PNS. The RLN is a
paired, myelinated nerve which descends into the cardiothoracic region prior to ascending to
innervate the larynx [39, 40]. The pathways of the left and right RLN are different due
anatomical landmarks and the positioning of the heart on the left side [37]. This difference in
length and pathway means that the left RLN is almost three times more susceptible to the

injuries than the right RLN [41-44].
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Figure 1. Laryngeal Neuroanatomy
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Permission to reproduce: Mathieson, L. (2010). Greene and Mathieson's the voice and
its disorders (6th ed.). London: Whurr. Figure 2.9 (p 26) [77].(https://www.wiley.com/en-
us/Greene+and+Mathieson%27s+the+Voice+and+its+Disorders%2C+6th+Edition-p-
9781861561961)
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Figure 2. Laryngeal Nerves
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Permission to reproduce: Mathieson, L. (2010). Greene and Mathieson's The voice and
its disorders (6th ed.). London: Whurr. Figure 2.15 (P 37) [77].
(https://www.wiley.com/en-
us/Greene+and+Mathieson%27s+the+Voice+and+its+Disorders%2C+6th+Edition-p-
9781861561961)

Upon entering the larynx, the left and right RLNs provide ipsilateral innervation to the three
laryngeal adductors (lateral cricoarytenoid, thyroarytenoid and interarytenoid) and the one
laryngeal abductor (posterior cricoarytenoid) [37] see Figure 1. The interarytenoid is unique
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being the only non-paired muscle it receives bilateral innervation [34]. Effective voicing requires
the coordination of several muscles innervated by the RLN specifically the thyroarytenoid and
lateral cricoarytenoid for the adduction of the vocal folds, and the posterior cricoarytenoid for the

abduction of the vocal folds [37].

The lateral cricoarytenoid muscle sits on either side of the larynx where it attaches from the
cricoid cartilage to the vocal process of the arytenoid cartilage, almost parallel to the
thyroarytenoid muscle [45]. The contraction of the lateral cricoarytenoid muscle pulls the vocal
process of the arytenoid downward contributing to the adduction and lengthening of the vocal
fold [37]. The thyroarytenoid muscles consists of two bellies, the internus (vocalis) and externus
(thyroepiglottic) [45]. The internus muscle arises at the anterior commissure and attaches to the
vocal process of the arytenoid cartilage, while the externus attaches to the lateral surface of the
arytenoid cartilage [37]. The vocalis muscle is situated deep within the vocal folds, while the
thyroepiglottic portion contributes to part of the aryepiglottic folds. The thyroarytenoid muscle
bellies pull the arytenoid cartilage anteriorly resulting in short and relaxed vocal folds. This
movement also brings the arytenoid cartilage inward and contributes to the adduction of the
vocal folds [46]. This muscle is also believed to extend into the false vocal folds and contribute
to ventricular phonation [47]. This interarytenoid muscle has both transverse and oblique fibres
which attach to each of the arytenoid cartilages, when contracted this results in arytenoid
adduction, closure of the posterior glottis and vocal fold adduction [38]. The only muscle of
abduction is the posterior cricoarytenoid muscle, this arises from the posterior surface of the
cricoid lamina and the muscle runs diagonally to attach to the muscular process of the arytenoid
cartilage [34]. The contraction of this muscle rotates the arytenoid cartilage in the cricoarytenoid

joint laterally abducting the vocal folds [45].

The superior laryngeal nerve (SLN) provides motor innervation to the cricothyroid muscle and

provides sensation to the larynx above level of the vocal folds. The SLN separates from the
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vagus nerve below the inferior ganglion, where it divides into two branches: the internal and
external branches [37] see Figure 2. The internal branch of the SLN provides afferent signals
above the glottis, then branches into three different divisions to supply the mucosa of the
epiglottis, true and false vocal folds, pharyngeal walls and cricopharyngeus [34]. The external
branch, innervates the ipsilateral cricothyroid muscle [38]. The cricothyroid is the antagonist to
the thyroarytenoid muscle and contributes the most force for vocal fold movement [48].
Contraction of the cricothyroid muscle tilts the cricoid lamina backward at the cricothyroid joint,
causing lengthening, tensing and adduction of vocal folds resulting in an increased vocal pitch

[40].

1.4 Aetiology

Injuries to the peripheral nervous system can result from a range of internal and external
causes. Depending on the location and the pathway of the PNS nerve, some are more
susceptible to injury/ trauma than nerves within the CNS. Injury to the nerves within the PNS is
typically due to one of the following: cutting, compression, transection, slicing, heat and
clamping [49]. These injuries can result in sensory and/or motor deficits and vary in severity
depending on the aetiology of the injury. The injured nerve may experience impeded or reduced
neural firing leading to poor motor intervention to the muscles resulting in symptoms of

weakness and flaccidity [1].

UVFP results from an injury to recurrent laryngeal nerve which provides the primary motor
innervation to the larynx. The length and pathway of the recurrent laryngeal makes it more
susceptible to injury leading to a potential neurogenic dysphonia [50]. The denervation or

inadequate innervation of the RLN nerve affects the muscles of abduction and adduction

28



resulting in a loss of voluntary control of the vocal folds [44, 51]. As the RLN is a lower motor
neuron, an injury to the RLN results in a flaccidity to the innervated muscles due to it being part
of the lower motor neuron [52] which may lead to changes to the voice and potential aspiration
[37]. Depending on the aetiology of the RLN injury, symptoms can be temporary (i.e. viral
infections, inflammation to the nerve) or permanent (i.e. surgery cutting of the nerve) [1]. The
location of the RLN injury can result in unilateral or bilateral injury and depending on the neural
damage can lead to a paralysis or paresis of the vocal folds which is described as a neurogenic

dysphonia.

It is generally considered that UVFP is a sign of an injury - not a diagnosis itself [41, 42, 53],
with cases of UVFP being attributed to neoplasms, surgeries, intubation, neurological diseases,
viral infections and cardiothoracic surgery [50, 54]. The three primary causes of UVFP are
iatrogenic (caused by medical intervention), idiopathic (unknown or temporary cause), or other
defined causes [50]. Figure 3 is pie chart displaying the different causes of UVFP as described

by Havas et al. [50].

1.4.1 Difference between SLN and RLN symptoms

Damage to the SLN typically affects the tension of the cricothyroid muscle resulting in difficulty
with pitch, poor transition between notes and trouble shifting between speaking and singing
voices. It is noted that following SLN injury a speaking voice is typically unaffected. This is likely
due to the residual innervation by the RLN leading to unaffected function of the muscles of
adduction and abduction. The diagnosis of a SLN injury can be based solely on auditory-

perceptual features, as there may be limited changes detected via direct visualisation [1].
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Figure 3. Causes of UVFP (as defined by Havas et al., [50])

Aetiology of UVFP

u latrogenic = |diopathic = Other defined causes

The most common aetiology is iatrogenic with approximately 41-66% cases being attributed to
head, neck and chest surgeries as seen in Figure 3. [41, 50, 54-56]. Of the iatrogenic causes,
thyroid surgery is the most common cause of UVFP making up approximately 49% of iatrogenic
cases [56, 57]. Dysphonia due to RLN injury is reported to occur in approximately 33% of
thyroid surgery cases however this number is potentially underrated with other studies reporting
up to 68% of voice changes following surgical interventions [39]. latrogenic injuries may result in
ipsilateral vocal fold paralysis due to either manipulation or transection injury to the nerve. It
has been proposed that there are several factors contributing to RLN injury resulting in UVFP
due to iatrogenic intervention; including a lack of nerve identification, type of surgery, the
experience of the surgeon, the use of nerve monitoring, extent of the surgery and the side of the

surgery [1, 39].
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Other defined causes of UVFP as seen in Figure 3. are attributed to 25% of UVFP cases which
are most commonly associated with trauma, neoplasms, inflammation and radiation. These
causes are more likely to compress the nerve, which typically resolves following the removal of
the cause (e.g. neoplasm) [58]. The final cause of UVFP, idiopathic cases are reported to occur
33% of the time (Figure 3.), these are typically unknown causes of UVFP which occasionally are

masking underlying causes such as undetected malignancies or neurological diseases [41, 59].

1.5 Diagnosis

The diagnosis of a PNS injury is key to determining the optimal treatment and management.
The diagnosis is typically guided by the presenting symptoms and management of UVFP
requires a multidisciplinary team primarily consisting of an Ear Nose and Throat surgeon (ENT)
and speech-language pathologist [60]. Additionally, team members may include diagnostic
specialists such as radiologists. Despite there being no current protocol for the diagnosis of
UVFP [1] there are currently a range of assessments that are used [61, 62]. Table 3 lists the

common assessment used to aid the diagnosis of UVFP.

Table 3. Current assessment used for diagnosis of a UVFP

- case history [1, 39]

- direct visualization [7, 63]

- perceptual and acoustic assessments [64, 65]

- laryngeal electromyography (LEMG) [62, 66]

- Medical imaging of the head and neck region (e.g. MRI and CT) [67, 68]

- Instrumental swallow assessment (Videofluroscopy or Fibreoptic Endoscopic
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Evaluation of Swallowing) [69, 70]

A case history should review current concerns, voice status, presence of dysphagia and onset
to determine potential aetiology to inform the diagnosis [55]. Symptoms reported during the
case history such as voice changes and dysphagia can indicate the nerves that may have been
injured [52, 71]. When both dysphagia and dysphonia are reported this may indicate a brain
stem injury involving several cranial nerves [37]. Cases with the dysphonia without dysphagia
could indicate RLN injury due to difficulties with the abduction and adduction of the vocal folds
[37, 72]. Based on the reported concerns, a patient may be referred for further assessment with
medical imaging, e.g. CT, Videofluroscopic swallow study and cervical ultrasound [44], to aid

the diagnosis.

In addition to a thorough case history, a direct visualisation of the larynx by an ENT surgeon, is
the primary diagnostic tool used to diagnose a UVFP due to the cost and availability [7]. Direct
visualization of the larynx is the ‘gold standard’ for the diagnoses of voice disorders [73] typically
consisting of a direct visualization of the larynx using a flexible or rigid laryngoscope and/or
videostroboscopy [74]. The use of direct visualisation allows for observation of the laryngeal
anatomy at rest and during connected speech and has been described as the preferred
instrument for assessing neurological conditions of the larynx [72]. The additional use of
videostroboscopy is also recommended as it allows for observation of the cycles of vocal fold
vibration and can guide treatment planning [11]. Features of UVFP typically seen during a direct
visualization of the larynx one immobile vocal fold in either the median, paramedian

intermediate or cadaveric positions, with additional features listed in Table 4.
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Due to the similarity of features between different diagnoses it is key that clinicians distinguish
between conditions before diagnosing UVFP. Similar conditions to UVFP can include: vocal fold
paresis, presbyphonia, paradoxical vocal fold movement, muscle tension dysphonia and
superior laryngeal nerve paralysis. Therefore, in addition to a comprehensive case history it is
critical that vocalisation tasks are conducted during a direct visualisation to inform the

differential diagnosis (See Table 4).

Depending on the time since injury, the immobile vocal fold may demonstrate some atrophy
often characterised by “bowing” of the vocal fold [76]. Bowing is the result of prolonged loss of
innervation leading to reduced tone and tension of the vocal fold. Once the symptoms and
features of UVFP have been identified the patient can be referred for appropriate treatment to

manage their presenting concerns.

Table 4. Features of UVFP seen by direct visualisation

- laryngeal asymmetry [37]

- incomplete glottic closure [75]

- residual movement of the injured vocal fold due to synkinesis or bilateral
- interarytenoid adduction [63]

- bowing [76]

- Differing length, height and tension of the two vocal folds [37]

To diagnose a UVFP via direct visualization, the ENT would conduct a range of tasks both at
rest and during voicing. There is currently no established ENT protocol to determine the tasks

used during visualization to diagnose UVFP [1], and so it is likely that the selection of
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visualisation tasks would be influenced by the experience of the ENT surgeon. Phonation tasks
may include: “ee-sniff’, sigh, hum and sustained phonation [11]. ENT surgeons may also
classify the position of the injured vocal fold at rest, using a tool such as Negus’ (1947) 6
positions i.e. median, paramedian, cadaveric) [77]. Classifying the position using Negus’
descriptive terms allows the ENT surgeon to establish the current positioning of the UVFP and
measure any changes to the glottal gap over time [75]. Finally, laryngeal EMG is starting to be
used in research to aid predictions of prognosis of UVFP and diagnosis of paralysis vs, paresis,
as it helps to determine the nerve functioning and potential for recovery [66, 78]. Specifically,
when conducting laryngeal EMG, the thyroarytenoid is used for assessing the potential of the
RLN, while cricothyroid is used for SLN. The presence of voluntary action potentials indicates a
favourable prognosis. EMG findings have been used to predict spontaneous recovery of the
thyroarytenoid muscle innervation in 85% of patients following initial injury [2]. EMG is generally
accurate in detecting the prognosis of nerve recovery with studies reporting between 86 - 88%
accuracy of prognosis [3, 4]. Despite the features of EMG in aiding diagnosis and prognosis
there are several limitations including: there is no current consensus on protocol for conducting
and interpreting laryngeal EMG, it may be difficult to isolate specific laryngeal muscles when
using EMG, and there are individual variations in muscle movement and clinician variances that

need to be considered in the interpretation of the EMG data (Ludlow et al. 1994).

1.6 Incidence & Prevalence

There are presently limited studies which attempt to establish the incidence and prevalence of
UVFP. However, from the information that is available, UVFP is approximated to affect between
0.41-0.51% of the population [4, 5, 42]. There also appears to be a higher incidence of UVFP in

females than males- approximately 4: 1 [4]. UVFP results in dysphonia in as high as 83.6% of
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cases while other conditions due to UVFP may include dysphagia in 9.09% patients and

breathing difficulties 21.81 % [42].

There is reported to be a higher incidence of left sided UVFP compared to right sided, with
approximately 66% of cases being left sided UVFP [39, 56]. This is most easily explained by the
extended and tortuous route of the left RLN into the thoracic cavity prior to ascending to

innervate the larynx.

1.7 Prognosis of UVFP

The prognosis of UVFP depends on the type of injury, location of the injury, resulting nerve
damage and potential of nerve recovery [80]. Injuries to nerves are typically classified based on
the severity and prognosis for neural recovery [81]. Table 5 is a summary of the different nerve

injuries.

Table 5. Classification of nerve injuries (As defined by Seddon. [82])

Neuropraxia - results from a temporary block of conduction of nerve pulses resulting in a
paresis. The recovery is quick once the blockage is cleared and typically occurs within in 6 —

8 weeks.

Axonotmesis - is a more severe type of nerve injury usually resulting from a disruption or
cutting to the neuronal axon, but the sheath is typically maintained. Axonotmesis damage to
the nerve will typically cause paralysis to the motor and sensory systems. There is potential

for neuroregeneration and nerve recovery with this injury however it may take up to a year.
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Neurotmesis - is the most severe type of nerve lesion, this is a result of damage to both the
axon and connective tissue. Damage of this severity results in a complete loss of motor,
sensory and automatic function, partial recovery may occur due to some reinnervation, but

complete recovery is impossible. Partial recovery can occur up to two years post injury.

The prognosis of RLN injury depends on several key factors including the severity of the nerve
injury seen in Table 5. As discussed in section 1.3 the PNS is part of the final common pathway
so once a peripheral nerve has been injured there is a denervation of the once innervated
muscle, leading to a weakness or a flaccidity to the muscle [39]. When a peripheral neve has
been injured it will attempt to repair itself slowly, growing at a rate of approximately one inch per
month [83]. As the nerve attempts to regenerate, the new nerve fibres may incorrectly reattach
(re-anastomosis), this can lead to incomplete or disorganised innervation to the RLN resulting in
an ongoing paralysis or paresis to the once innervated muscle [39]. Synkinesis presents as
involuntary muscle movements can be observed due to incorrect nerve re-anastomosis
following nerve injury. Synkinesis following nerve damage to the RLN can result in ineffective

abduction and adduction of the vocal folds [51].

Spontaneous recovery can occur in some cases of UVFP however the incidence of recovery
depends on the aetiology and time since onset. Spontaneous recovery is not typically described
in iatrogenic and other causes due to the nature and likely severity of the RLN injury [39].
Idiopathic UVFP cases are most commonly experience spontaneous recovery where it is
reported to occur in approximately one-third of cases [1]. The timing of the recovery was found
to improve longitudinally with recovery reported at 86% after 6 months and 96% after 9 months

[39].
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Consequently, the type of nerve injury influences the potential recovery and prognosis for voice
(and swallowing) recovery [84]. Typically, if dysphagia is present in addition to a dysphonia, the
management of the dysphonia is likely sidelined, and treatment of the dysphagia is the main
priority [1]. For patients with an idiopathic UVFP, this can be challenging as typically determining
nerve potential depends on the underlying cause [59]. The prognosis of UVFP is typically
determined by factors such as case history, direct visualization findings and severity of nerve
injury. Depending on the aetiology of the injury and knowledge of the nerve injury planning of
treatment can be determined. If there is knowledge that the nerve is not completely cut (i.e.
neuropraxia) then treatment such as voice therapy and injections may be considered to allow up
to 12 months for potential recovery [10]. If laryngeal EMG findings or case history reveal that the
nerve was transected (i.e. axonotmesis and neurotmesis) the prognosis for voice recovery is
poor and permanent treatment options such as laryngeal framework surgeries or reinnervation

may be commenced at approximately two months after onset of symptoms [84, 85].

1.8 Symptoms and features of UVFP

The symptoms of UVFP can vary depending on the aetiology of the UVFP and resulting glottal
insufficiency. Typically, a patient with a UVFP may report symptoms of hoarseness with
potential breathing and/or swallowing difficulties [38]. In many cases (depending on the
aetiology) vocal changes may be the first sign of a UVFP. Auditory perceptual signs of UVFP
can vary depending on the type of nerve injury and resulting position of the paralysed vocal fold.

Features can include a breathy, aphonic, weak voice with potential diplophonia, roughness due
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to increased aperiodicity and reduced vocal intensity [43, 86]. In addition to the perceptual
features, other symptoms of dysphonia due to UVFP include reduced vocal projection,
shortness of breath, vocal fatigue and increased effort used to produce a voice [55, 86, 87]. This
dysphonia can have a negative impact on the activity and participation of individuals resulting in
a reduced quality of life [88]. The World Health Organisation (WHO) International Classification
of functioning and disability (ICF) model considers activity limitation, participation restriction,
personal and environmental factors and the impact these have on an individual’s life. This is key
for the treatment planning for patients with UVFP, as UVFP has been associated with an
inability to work, social isolation and has a high correlation with stress and depression [89, 90]
which can be explored through the application of the ICF model. Table 6. Outlines some of the

symptoms of UVFP.

Table 6. Symptoms of UVFP

- A weak and rough voice [60]

- Vocal fatigue [60]

- Reduced ability to project the voice [91]
- Increased potential for depression [3]

- Reduced socialisation and ability to work [89]

1.9 Treatment

Peripheral nerve injuries are unique in aetiology, severity and presentation therefore the

selection of management needs to reflect this. This means that treatment is necessarily
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heterogeneous in order to manage the presenting injury and symptoms, the prognosis and the
patient expectations. In order to select appropriate treatment options, clinicians need to be
familiar with PNS anatomy and function, the different types of injuries, application of diagnostics,

and understanding of prognosis and treatment options.

Treatment for UVFP aims to restore the glottal insufficiency typically through behavioural
treatment e.g. voice therapy, surgical intervention, or a combination of the two treatments.
Selection of treatment is based on severity of glottal insufficiency, severity of laryngeal injury
and other patient related factors [60]. However, there is a lack of literature to support the
different treatment options for the management of UVFP and some of these issues are central

to this thesis (see Chapters 2, 5 and 6).

1.9.1 Voice Therapy

Voice therapy is a behavioural treatment provided by speech-language pathologists which is
designed to reduce the severity of a dysphonia and improve functional voicing. Speech-
language pathologists are trained to provide voice therapy to people with a dysphonia, having a
strong knowledge of vocal anatomy and function. When providing voice therapy, a speech-
language pathologist uses their knowledge of the vocal subsystems (respiratory, laryngeal and
resonatory), and presenting dysphonia to improve the vocal quality and target the presenting
perceptual, acoustic, aerodynamic and/or functional deficits. Voice therapy comprises of specific
characteristics: content (type of behavioural treatment either direct and/or indirect), dosage (the
number of treatment hours), intensity (the frequency of sessions e.g. daily, weekly, fortnightly)
and duration (number of weeks/ months/ years that therapy goes for). The selection of the voice

therapy characteristics should be considered within the context of the evidence base, clinician
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factors, patient factors and clinic factors (EBP 4 model) [5]. The content of voice therapy can
include a direct approach focusing on improving vocal function, and quality of the voice through
by targeting the strength, flexibility, endurance and coordination of the laryngeal subsystems.
The indirect component of voice therapy typically is provided through vocal hygiene. Vocal
Hygiene refers to the effective habits of ‘good’ voicing, the implementation of these vocal habits
have been supported in improving the overall vocal quality in patients with a dysphonia or
hoarseness [6]. Direct voice therapy is an intervention that directly targets the different
subsystems of voicing to achieve a good voice. Early approaches to voice therapy for patients
with UVFP have focused on targeting glottal closure through forceful tasks such as pushing and
pulling, more recently these tasks have been avoided due to the potential to develop secondary

muscle tension, so it is key to review the current clinical voice therapy approaches [1].

One key aim of the thesis is to investigate the characteristics of voice therapy management for
patients with UVFP with a clear understanding of the evidence base that underpins clinical
practice. The theoretical underpinning of voice therapy and the role of voice therapy in the
management of voice disorders and management of neurological dysphonia will be discussed in
Chapter 2. The specifics of voice therapy for the management of UVFP will be discussed further
in Section 2. Chapter 4 contains a systematic review which reviews the current characteristics of
voice therapy provided to patients with UVFP within the published literature. This is followed by
Chapters 5 and 6 which address the current clinical perspectives of speech-language
pathologists of the characteristics of voice therapy through the use of a cross-sectional survey

and semi-structured in-depth interview respectively.

40



1.9.2 Surgical Treatment
Surgical treatment performed by an ENT surgeon is designed to improve the medialisation of
the paralysed vocal fold with the unaffected side [92]. Surgical treatment can be temporary or

permanent and can include: injections, medialisation or reinnervation [93].

As surgical treatment is not the focus of this thesis there is limited depth provided into the
different surgical approaches for the management of UVFP. Further information to be provided

in chapter 2 about current surgical approaches used to treat UVFP.

1.10 Voice Outcomes

Outcome measures are tools used to help clinicians in determining the treatment effect and are
key in the reporting of clinical research. Outcome measures are required to be valid, reliable,
practical (utility) and responsive to the treatment effect in order to report the effects of the
intervention [94-96]. Therefore the second main aim of this thesis was to explore and evaluate
the voice outcome measures used in the published literature by speech-language pathologists
and ENT surgeons to assess the treatment effect for patients with UVFP. This would inform
future clinical research and determine if the outcomes measures used were consistent with the
findings of Aim 1 and practice regarding voice outcome measures that may be useful in
determining a treatment effect. This aim is addressed in section 3 of the thesis. | have
conducted a systematic review evaluating the voice outcome measures reported by the

literature in detecting the treatment effect for patients with UVFP, which is reported in Chapter 7.
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2 CHAPTER TWO:
PERSPECTIVES ON VOICE
THERAPY FOR UNILATERAL
VOCAL FOLD PARALYSIS

As discussed in Chapter 1, Unilateral Vocal Fold Paralysis (UVFP) arises from an injury to
the Recurrent Laryngeal Nerve (RLN) resulting in a dysphonia which warrants treatment.
Due to the nature of the nerve injury, and the resulting Peripheral Nervous System (PNS)
deficit, the paralysed vocal fold presents as flaccid, typically leading to reduced glottal
sufficiency, and both perceptual and functional changes to voicing. Treatment, either voice
therapy and / or surgical intervention, is commonly provided to improve the presenting glottal

insufficiency and dysphonia.

Chapter two provides an outline of the current perspectives for the management of UVFP,
specifically exploring the aims of the treatments, and the current evidence for the different
treatment approaches. Chapter two will also discuss the outcome measures currently used

by clinicians to report and detect the treatment effect.

This chapter is a published manuscript:

Perspectives on voice treatment for unilateral vocal fold paralysis. Walton, C., Carding. P.,

and Flanagan, K, Current Opinion in Otolaryngology & Head and Neck Surgery, 2018. 26(3):

p. 157-161.




REVIEW

Perspectives on voice treatment for unilateral vocal

surgical intervention, voice therapy or a combination of the two is typically provided. Currently, there is no

most recent literature for the management of dysphonia due to UVFP to establish the current evidence base

URRENT
PINION
Chloe Walton, Paul Carding, and Kieran Flanagan
Purpose of review
Unilateral vocal fold paralysis (UVFP) is a common cause of neurogenic dysphonia resulting in glottal
insufficiency. To restore glottal sufficiency and reduce the presenting dysphonia, treatment involving either
consensus for the most effective voice treatment for UVFP. This results in an inability to compare current
studies, and a lack of treatment effectiveness for the management of UVFP. This study aims to review the
for voice treatment options.
Recent findings
There was found to be a lack of consistency in the rationale, selection and timing of the surgical
infervention and/or voice therapy being provided for patients with UVFP.
Summary
Further consensus is required for the rationale and selection of voice treatment prescriptions for the
management of UVFP in order to improve treatment effectiveness and voice outcomes in patients with
UVFP.
Keywords
surgery, treatment, unilateral vocal fold paralysis, voice therapy
INTRODUCTION

Dysphonia due to unilateral vocal fold paralysis
(UVEFP) results from a neurological injury, leading
to glottal insufficiency and potential dysphagia and
breathing difficulties (The most common neurolog-
ical injury is iatrogenic, resulting from induced
injury to the recurrent laryngeal nerve typically
following surgery to the head and neck region.
The second most common cause is noninduced to
the recurrent laryngeal nerve such as neoplasms,
traumatic injuries and neurological diseases and
idiopathic cause is when the cause of the UVFP is
unable to be determined.) [1,2] The vocal folds,
which are housed in the larynx, contribute to the
tasks of swallowing, respiration and phonation. The
larynx is innervated by the vagus nerve (CNX); two
of its branches the recurrent laryngeal nerve (RLN)
and the superior laryngeal nerve (SLN) provide sen-
sory and motor innervation to the larynx. The RLN
provides the primary innervation to the intrinsic
laryngeal muscles responsible for the abduction and
abduction of the vocal folds and sensation below the
vocal folds. The SLN provides sensory innervation to
the majority of the larynx (above the vocal folds)
and innervates the cricothyroid muscle used for

1068-9508 Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

lengthening and tensing the vocal folds to adjust
the pitch of the voice [3]. UVFP results from an
injury to RLN, which leads to the loss of mobility
to one of the vocal folds. As the RLN is a lower motor
neuron [4], the injury results in the flaccidity to the
innervated ipsilateral muscles of abduction and
adduction, which typically leads to a dysphonia
due to a glottal gap and occasionally breathing
and swallowing difficulties [1,5,6].

UVFP is estimated to affect approximately 0.41-
0.51% of the population [7,8] with dysphonia
reported in 83.6% of cases [9]. People with UVEFP
typically exhibit dysphonia due to an immobile
vocal fold that causes air escape during voicing
and disrupts the mucosal wave contributing to a
perceptually rough and breathy voice [10,11]. Dys-
phonia due to UVEFP is associated with vocal fatigue
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KEY POINTS

e Currently, there is no consensus for the definition or
diagnosis of UVFP.

e Lack of a clear rationale for treatment and justification
of voice treatment selection.

e No consistent treatment approach for the management

of dysphonia due to UVFP.

e A combination of voice therapy and surgical
intervention will likely contribute to improved
patient outcomes.

e Careful selection of multidimensional voice outcome
measures is required to accurately detect the treatment
effect.

and reduced vocal efficiency, which impacts on the
quality of life of patients and has a strong correla-
tion with loss of income and reduced socialization
[12-14].

Currently, there is no clear consensus for the
definition or diagnosis of UVFP [15,16]. The nomen-
clature in recent studies includes palsy, hemiplegia
and paresis, which are poorly defined and are used
interchangeably to refer to both true UVFP and
related conditions [17,18,19%,20]. This lack of diag-
nostic clarity is then directly reflected in the lack of
consensus of treatment approaches and the conse-
quential limited evidence base for the effectiveness
of treatment of patients with UVFP. This review will
therefore focus on the current situation with regard
to the rationale and selection of treatment, surgical
treatment approaches, behavioural voice therapy
approaches, combination approaches and detecting
change following treatment.

The selection and rationale for treatment
choice

Treatment of UVFP aims to reduce the glottal insuffi-
ciency and improve voicing through surgical treat-
ment, behavioural voice therapy exercises or a
combination of the two. Effective management of
UVFP requires accurate diagnostic and prognostic
information in order to construct a clear treatment
rationale. This treatment rationale should align with
the concerns and needs of the patient(s) and the
stated aims of intervention. A number of factors
are likely to influence the selection of treatment,
including onset of injury, cause, degree of glottal
insufficiency, severity of dysphonia and prognosis
[15,21]. Additional factors that may impact treat-
ment selection include patient concerns, age, comor-
bidities, treatment facility, clinician experience/skills
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and equipment availability [15,22%]. Despite the
increasing number of studies reporting the effective-
ness of ftreatments for UVFP, for example
[10,23%,24%,25], most studies do not provide a clear
clinical rationale for the selection of the treatment
programme [15,21,26].

The establishment of a UVFP definition and
diagnostic protocol would enable the development
of clear treatment rationales that would, in turn,
guide treatment selection for any individual patient.
This approach has been recently articulated by
Munin et al. [27""] and Pardo-Maza et al. [28"] who
report on laryngeal electromyography (LEMG) as
clinical tool in determining accurate diagnosis
and prognosis of UVFP [27%%,29,30]. The use of
LEMG allows for classification of nerve injuries
using the Seddon [31] or Sunderland [32] classifica-
tion systems by identifying features such as fibrilla-
tion and nerve conduction distal to the lesion [33].
The adoption of such prognostic tools enables the
formulation of a treatment plan based on knowl-
edge of severity of nerve injury (e.g. neuropraxia vs.
neurotmesis) and timing considerations (i.e. prog-
nosis) for planning intervention.

Randolph [227] suggests that there are several
different treatment options for patients who present
with temporary vocal fold paralysis (e.g. neuropraxia
or axtonotomesis) or a small glottal gap (<1-3 mm)
[34]. In cases wherein there is a small glottal gap,
behavioural voice therapy is commonly used as an
initial treatment option for managing the dysphonia
[5,10]. The implied rationale is that voice therapy
aims to improve vocal fold adduction (by targeting
the nonparalysed vocal fold) and prevents potential
compensatory vocal hyperfunction [15]. In addition,
the commencement of early intervention aims to
apply principles of neuroplasticity (e.g. use it or lose
it) and delay the onset of atrophy the paralysed
muscles [35,36]. Similarly, the early use of temporary
injection laryngoplasty aims to improve the vocal
quality by reducing glottal insufficiency and preempts
the likelihood of developing vocal hyperfunction and
in some cases may reduce the requirement for more
permanent surgical interventions [37-40,41""]. How-
ever, studies that report on the effectiveness of voice
therapy [23%,42,43] and injection laryngoplasty
[247,25] rarely articulate the rationale behind the
treatment selection (e.g. size of glottal gap and prog-
nosis) and there is an assumption that all patients in
the studies require the same treatment approach.

Permanent surgical interventions are more likely
to be indicated in cases of UVFP wherein there is
significant glottal insufficiency, poor overall progno-
sis of recovery due to suspected axonotomesis or
neurotomesis, severe persistent dysphonia, aspira-
tion and/or poor response to initial intervention
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(e.g. behavioural and/or temporary injection)
[15,227]. Despite this common practice, there are very
few published studies that clearly articulate the ratio-
nale to justify these surgical treatment choices
[10,44%]. A large number of surgical intervention
studies describe the surgical techniques but do not
articulate the rationale for treatment selection or the
pathway of patients entering the study (e.g. no spon-
taneous recovery, previous ineffective voice therapy,
temporary injection laryngoplasty or use of LEMG for
prognosis) [44",45].

Current surgical treatment approaches

There are anumber of surgical procedures described in
the literature that fall into two main categories: medi-
alisation and reinnervation. Medialisation procedures
aim to medialize the paralysed vocal fold to facilitate
better approximation with the unaffected side during
tasks such as phonation and can involve the injection
of one of a number of substances (e.g. hyaluronic
acid and fat) [22%,26,46"] and a number of laryngeal
framework techniques, including medialisation thy-
roplasty (implant), arytenoid repositioning (aryte-
noid adduction) and cricothyroid repositioning
[15,44",47]. The vocal fold injection approaches can
be further divided into temporary vs. more perma-
nent interventions depending on the substance used
[48,49] and the effect of the injection laryngoplasty
can last for several years depending on the substance
[34]. Thyroplasty Type 1 (medialisation) is the most
common laryngeal framework surgery for UVFP and
involves a synthetic implant to bulk up the paralysed
vocal fold and move it to a more medialized position
for voicing and is used for patients with a larger glottal
gap nearly 2-3mm [45,50,51]. However, several
authors suggest that despite the immediate improve-
ment in glottal closure following medialization, over-
time the deinnervated muscles continue to atrophy
contributing to changes in vocal quality and require-
mentofrevision surgery [35,52]. Reinnervation surgery
is a more recent surgical procedure for UVFP that
restores innervation to the RLN through the use of
a donor nerve (typically the ansa cervicalis) to allow
for nerve regeneration and restoration of muscle bulk
[8,53]. Reinnervation is associated with delayed res-
toration of the voice, which may take from several
months to 2 years [54,55] and therefore sometimes
paired with temporary injection laryngoplasty to
restore glottal closure [45]. Despite both medializa-
tion and reinnervation procedures reporting outcome
efficacy, there is no current surgical treatment that
completely restores function of the paralysed vocal
fold or laryngeal symmetry [44%51].

Similar to the behavioural and injection laryngo-
plasty interventions described above, there is currently

1068-9508 Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

a lack of knowledge about which patients will most
benefit from which surgical approach. Despite the
variety of surgical procedures reported in the literature,
there are no well designed comparative studies of any
two (or more) techniques [26,44%]. Furthermore, there
islimited research comparing the long-term voice out-
comes following surgical intervention for patientswith
UVEP [44"]. There is also emerging evidence that sug-
gests that factors such as age or comorbidity may
impact on treatment outcomes [10,55]. Therefore, fur-
ther research is required to determine the optimal
factors for selection of surgical treatment for improved
voice outcomes in patients with UVEP.

Current behavioural voice therapy
approaches

Voice therapy is a behavioural treatment designed to
reduce the severity of a dysphonia and improve func-
tional voicing. The characteristics of the voice ther-
apy are typically a combination of both direct
(behavioural techniques focused on the different
subsystems of voicing) and indirect (advice and guid-
ance for managing external and personal factors
contributing to a voice disorder) treatments. Despite
voice therapy being a common treatment for patients
with UVEFP [7], there is limited evidence of effective-
ness and limited detail of the characteristics of a
successful treatment programme [6,40,56,57]. There
is no current consensus as to the content, timing,
duration and frequency of the voice therapy provided
as reported for the treatment of other types of voice
disorders, for example muscle tension dysphonia
[58%]. Consequently, there is still great variability in
the characteristics of the voice therapy making it
difficult to determine the optimal treatment pro-
gramme for patients. Several recent studies of voice
therapy for patients with UVFP have demonstrated
improved research methodology through the imple-
mentation of a treatment protocol and a prospective
methodological design [23%,43,59%]. Future research
should focus on developing and devising a voice
therapy treatment protocol, which is as evidence
based as possible, contains specific exercises (That
are replicable) with clearly articulated goals, is based
on the patient’s diagnosis and presenting concerns
and needs and contains information about timing,
frequency and duration of treatment.

Combination treatment approaches

In many clinical settings, a combination of both
voice therapy and surgical treatment is used to treat
UVFP. Voice therapy may be used presurgery to
minimize concomitant vocal hyperfunction and
postsurgery to maximising habitual phonatory
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function [15]. Despite this current practice, again
there is no clear consensus of the voice therapy
content in these circumstances. There are no pub-
lished studies that have compared the additional
benefits of a combined approach to a surgical (or
behavioural) treatment alone [44"]. Whilst there is a
growing body of evidence of the benefits of various
treatments for patients with UVFP, there is no clarity
of many aspects of practical patient management,
including knowledge of which patients benefit from
which treatments; the characteristics of the treat-
ment (e.g. voice therapy, surgery or a combination
of the two); the timing and sequence of the inter-
vention and the long-term effects and maintenance
of the treatment effect.

Detecting change following treatment

Outcome measures are tools used by health profes-
sionals to determine the treatment effect and there-
fore must be valid, reliable, responsive to change in
order to report the success of the intervention [60].
Studies that utilize surgical and/or voice therapy
intervention for the management of UVFP show
significant variability in the selection of voice out-
come measures to determine treatment effect [61].
There are a number of voice outcome measures with
established good psychometric properties (e.g. valid-
ity, reliability and responsiveness to change) in
detecting the treatment effect, for example GRBAS
[62], maximum phonation time [63] and Voice Hand-
icap Index [63,64]. Despite this evidence, there still
appears to be a lack of rationale in the selection of the
voice outcome measures and reporting of their valid-
ity, reliability and responsiveness to change for
patients with UVFP. The variability in the selection
and rationale of voice outcome measures limits the
potential to compare studies and overall treatment
effect, but primarily demonstrates a lack of consensus
of the most appropriate voice outcome measures that
can be used to determine the treatment effect for
people with UVEFP [26,51,61]. Several recent studies
have utilized a multidimensional approach that
includes visuo-perceptual, acoustic, aerodynamic,
auditory-perceptual and patient self-rated measures
[10,25,42,43]. Future studies must ensure the selec-
tion of a multidimensional voice outcome measures
ensuring the selected measures have published valid-
ity, published reliability and internal reliability and a
responsiveness to change.

CONCLUSION

The study aimed to review the current literature for the
management dysphonia resulting from UVEFP, it did
not address treatment for other conditions that may
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arise from UVFP, for example airway protection, air-
way clearance and effort closure, these would require a
future publication. Currently, there is no consistent
approach to the voice treatment for patients with
UVEFP and the evidence base is consequentially weak
and inconclusive. Despite the improvements in recent
studies, many studies lack a rationale for the selection
and design of the voice treatment. Surgical techniques
(including both temporary and permanent proce-
dures) are well described and replicable. In contrast,
voice therapy techniques are poorly described with
respect to content, timing, duration and frequency.
Voice treatment efficacy for all interventions is
severely limited by a variable and nontransparent
(unjustified) choice of outcome measures, which are
commonly not overtly linked with the goals of treat-
ment. Therefore, considerable preliminary work is
required in the design and execution of voice treat-
ment comparison studies that will ultimately provide
the evidence base for best patient-centred practice for
people with dysphonia due to UVEFP.
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3 CHAPTER THREE:
RATIONALE FOR STUDY
METHODOLOGIES

This thesis aims to address the gaps in the current literature relating to treatment selection
and outcome measurement in the management of dysphonia for people with UVFP. As

identified in Chapters one and two, the thesis aims to:

1) Investigate the characteristics voice therapy provided to patients with UVFP. To establish
the evidence base with regards to the content, timing, duration and frequency of the voice

therapy provided.

2) Critically evaluate voice outcome measures that are used for patients with UVFP. This
includes the explanation of the rationale for choice of the voice outcome measures, the
reliability and validity and the responsiveness to change of the measures in detecting the

treatment effect.

In order to meet these aims, four studies will be conducted. Chapter three details the
rationale for the methodologies used within the four included studies and outlines how each

will address the specific aim.
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3.1 Introduction

This thesis sought to bridge the gap in the knowledge and understanding of the voice
therapy provided to patients with UVFP and the voice outcome measures used to measure
the treatment effect. In particular the focus of the thesis is the exploration of clinical voice
therapy as provided by speech-language pathologists; and the voice outcome measures
used to detect the treatment effect. In order gain a comprehensive understanding of the
voice therapy and voice outcome measures a multiple methods approach was used. This
resulted in the development of four inter-related studies of varying research methodologies

including: qualitative and quantitative methods to address the research aims.

3.2 AIM 1: To investigate the content, timing and dosage characteristics of
voice therapy provided (by speech-language pathologists) to patients with
dysphonia due to UVFP.

To address Aim one of this thesis, a triangulated approach was selected to investigate the
evidence from a range of data sources via three different study methodologies. Three
different types of evidence would be explored to provide a comprehensive understanding of

research evidence, as well as clinical approaches to voice therapy provided by clinicians.

3.2.1 STUDY 1: Unilateral Vocal Fold Paralysis: A Systematic Review of
Speech-Language Pathology Management

To address Aim one, study one systematically reviewed published literature for the
effectiveness of speech-language pathology intervention for the management of UVFP and
explored the characteristics of the voice therapy provided. This approach was taken to
establish the research evidence as no previous systematic summary the speech pathology
literature for the management of UVFP has been published. The use of a systematic review

to summarise the external evidence in a clear and logical manner allows for the
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establishment of a clear understanding of the current evidence. The results of the systematic
review revealed that there is no consensus for the characteristics of the voice therapy
provided to patients with UVFP within the published literature. The findings of the systematic
review were used to help inform the methods for two subsequent studies which further
investigated the content, timing and dosage characteristics of voice therapy provided to

patients with UVFP.

3.2.2 STUDY 2: Characteristics of Voice Therapy for UVFP: A survey of
Speech-Language Pathologists

It was found in study one that there was a lack of consistency in the research evidence for
the voice therapy characteristics, specifically content, timing, and dosage used to manage
patients with UVFP. To investigate the voice therapy characteristics provided clinically by
speech-language pathologists to patients with dysphonia due to UVFP a cross-sectional
survey was selected. The cross-sectional survey approach was selected as it allowed for
both a large sampling of the target population and establishment of the current voice therapy
characteristics used by speech-language pathologists. The results of the cross-sectional
survey revealed that there were several factors which influenced the selection of the
treatment — suggesting a further in-depth perspective of the speech—language pathologists

were required to explore these features.

3.2.3 STUDY 3: The Characteristics of Voice Therapy for Patients with
Unilateral Vocal Fold Paralysis: Semi-structured Interviews

The final study developed to address Aim one and explore the characteristics of voice
therapy provided to patients with UVFP was via semi-structured in-depth interviews. In-depth
interviews allow for the collection of experiences and perspectives, in this case of several
speech—language pathologists in the provision of voice therapy to patients with UVFP, and

an exploration of the themes and factors identified in the cross-sectional survey. A qualitative
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framework was used to identity the themes of the responses in addition to the voice therapy
schema developed in Study two. The results of the in-depth interviews revealed several key
findings from the expert’s clinical experience that should be used in the selection and use of

voice therapy for patients with UVFP.

3.3 AIM 2: To critically evaluate and explore the voice outcome measures
that are used for patients with UVFP.

Aim two of the thesis involves exploring and appraising the voice outcome measures used
by speech-language pathologists and ENT surgeons to detect the treatment effect for
patients with UVFP and establishing the rationale for selection, validity, reliability and
responsiveness to change to detect the treatment effect. Both speech-language pathologists
and ENT surgeons were included within this aim as these specialties both provide treatment
to improve the voice quality in patients with UVFP. This information can be used to inform
the identification of most appropriate outcome measures for clinicians and researchers to

detect the treatment effect for voice therapy for patients with UVFP.

3.3.1 STUDY 4: Voice outcome measures for adult patients with Unilateral
Vocal Fold Paralysis: A systematic review.

To address Aim two, study four a systematic review was selected to appraise the voice
outcome measures literature for UVFP since 2003 [1]. This methodology was selected to
determine the voice outcome measures currently used by speech-language pathologists and
ENT surgeons to determine the treatment effect and to appraise studies for
multidimensionality, timing, selection rationale, validity, reliability and responsiveness to
change of the voice outcome measures. In order to explore, the current voice outcome
measures used in the UVFP treatment literature a systematic review methodology was
selected to explore and appraise the current state of the evidence [2]. The findings revealed

a lack of consensus for voice outcome measures used to measure the treatment effect.
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However, the review identified several voice outcome measures that should be considered

by future studies.

3.4
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Section 2 — Voice Therapy for
Unilateral Vocal Fold Paralysis

Section Two comprises Chapters 4 — 6, and will report on the following studies, which
address Aim one of the thesis:

Chapter 4: Study 1 - Unilateral Vocal Fold Paralysis: A Systematic Review of Speech-
Language Pathology Management.

Chapter 5 Study 2: Characteristics of Voice Therapy for UVFP: A survey of Speech-
Language Pathologists.

Chapter 6 Study 3: An in-depth investigation into the Characteristics of Voice Therapy for
Patients with Unilateral Vocal Fold Paralysis
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4 CHAPTER FOUR: Unilateral
Vocal Fold Paralysis: A
Systematic Review of Speech-
Language Pathology
Management

As discussed in section 1, there is current uncertainty related to the available evidence for
the treatment of Unilateral Vocal Fold Paralysis (UVFP), specifically with respect to the

behavioural voice therapy treatment provided by a speech-language pathologist.

Study 1, described in the current chapter, aims to establish the current state of the evidence
for the speech pathology management of UVFP through the means of a systematic review.
The systematic review methodology allows for an objective appraisal of the current research
literature and summarises the current characteristics of the voice therapy provided to
patients with dysphonia due to UVFP, specifically the content, timing and dosage of the

treatment.

The findings of the systematic review are anticipated to inform an evidence-based guide for
the speech pathology treatment of UVFP that may be utilised in future research and clinical

practice.

This chapter is a published manuscript:

Unilateral Vocal Fold Paralysis: A Systematic Review of Speech-Language Pathology

Management. Walton, C., Conway, E., Blackshaw, H., and Carding, P. Journal of Voice,

2017. 31(4): p. 509.e7-509.e22.
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Unilateral Vocal Fold Paralysis: A Systematic Review of
Speech-Language Pathology Management

*Chloe Walton, *Erin Conway, THelen Blackshaw, and ¥Paul Carding, *iSydney, Australia, and tLondon, UK

Summary: Objectives. Dysphonia due to unilateral vocal fold paralysis (UVFP) can be characterized by hoarse-
ness and weakness, resulting in a significant impact on patients’ activity and participation. Voice therapy provided by
a speech-language pathologist is designed to maximize vocal function and improve quality of life. The purpose of this
paper is to systematically review literature surrounding the effectiveness of speech-language pathology intervention
for the management of UVFP in adults.

Study Design. This is a systematic review.

Methods. Electronic databases were searched using a range of key terms including dysphonia, vocal fold paralysis,
and speech-language pathology. Eligible articles were extracted and reviewed by the authors for risk of bias, method-
ology, treatment efficacy, and clinical outcomes.

Results. Of the 3311 articles identified, 12 met the inclusion criteria: seven case series and five comparative studies.
All 12 studies subjectively reported positive effects following the implementation of voice therapy for UVFP; however,
the heterogeneity of participant characteristics, voice therapy, and voice outcome resulted in a low level of evidence.
Conclusions. There is presently a lack of methodological rigor and clinical efficacy in the speech-language pathol-
ogy management of dysphonia arising from UVFP in adults. Reasons for this reduced efficacy can be attributed to the
following: (1) no standardized speech-language pathology intervention; (2) no consistency of assessment battery; (3)
the variable etiology and clinical presentation of UVFP; and (4) inconsistent timing, frequency, and intensity of treat-
ment. Further research is required to develop the evidence for the management of UVFP incorporating controlled treatment

protocols and more rigorous clinical methodology.

Key Words: Unilateral vocal fold paralysis—Voice therapy—Speech pathology.

INTRODUCTION

Unilateral vocal fold paralysis (UVFP) arises from a loss of in-
nervation to one of the branches in the recurrent laryngeal nerve
(RLN) and results typically in a dysphonia and occasionally dys-
phagia. Dysphonia can have a significant impact on patients’
everyday communication demands and typically requires be-
havioral and/or surgical management. The RLN innervates all
of the intrinsic muscles of the larynx, with the exception of the
cricothyroid muscle. Given its recurrent nature and length, the
left branch of the RLN is more susceptible to injury, which may
be owing to neoplasms, traumatic injury, neurologic diseases,
iatrogenic, or idiopathic causes.' The severity of these injuries
varies depending on etiology and can be classified into three types:
neuropraxia, axonotmesis, or neurotmesis.” Neuropraxia is a tem-
porary block of nerve impulses as seen in local anesthetics.
Axonotmesis is more severe, usually a disruption or cutting of
the axon, leading to paralysis in the motor and sensory systems.’
There is potential for recovery with axonotmesis if the trigger
causing the nerve damage is removed, with a prolonged recov-
ery potentially months or years. Finally, neurotmesis is the most
severe nerve damage where the entire nerve fiber is cut or
damaged, resulting in a complete loss of motor, sensory, and au-
tomatic function, with a potential for only partial recovery.*
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UVFP results in immobility to one of the vocal folds, causing
glottal incompetence because of poor vocal fold adduction. In
comparison, vocal fold “paresis” is described as a muscular
weakness,” whereas vocal fold “palsy” is a term that includes
both paralysis and paresis.® The prevalence of voice disorders
in the general population is 6.6%,’ and the incidence of UVFP
among those with voice disorders has been calculated at 1.2%."°

People with UVFP typically experience perceptually hoarse,
weak voices with associated vocal fatigue and potentially breath-
ing, swallowing, and body stabilization difficulties.""'> Dysphonia
due to UVFP can have a significant impact on the quality of life
and participation of patients, impacting on them functionally,
physiologically, and emotionally,"”* which may lead to associ-
ated stress and depression.'*

Description of intervention
The aim of treatment for UVFP is to restore functional voicing
and improve glottal insufficiency.” Current management of UVFP
is either through (1) surgical intervention, (2) speech therapy
(voice) exercises, or (3) observation.’ Typically, the manage-
ment of UVFP is influenced by factors such as presence of
aspiration, nerve injury, nasoendoscopic findings, vocal demands,
comorbidities, electromyography findings, and patient
concerns.'>'* Depending on the above factors, people with UVFP
may receive one or a combination of management options.
There are a number of systematic reviews of the clinical ef-
ficacy of surgical interventions for UVFP'"" and of speech-
language pathology intervention for the management of other
types of dysphonia.** However, to date, there are no system-
atic reviews of speech-language pathology voice treatment for
adults with UVFP. It is important to undertake a review of the


mailto:chloe.walton@myacu.edu.au

509.e8

Journal of Voice, Vol. 31, No. 4, 2017

literature to determine current treatment trends used with this
population and to assist with the planning and implementing of
future research in this clinical area. The prevalence of UVFP and
the significant burden it places on functional communication and
the quality of life of patients require strong clinical evidence to
ensure effective and timely treatment.

Aim

The aim of this literature review is therefore to critically evaluate
the literature to determine the evidence base for the effectiveness
of speech-language pathology voice treatment for the manage-
ment of dysphonia arising from UVFP. The evaluation of the
literature pertaining to the effectiveness of this intervention ap-
proach will be conducted through the rating of studies according
to the National Health and Medical Research Council (NHMRC)
levels of evidence (Intervention),” risk of bias assessment (where
appropriate), and detailed critical appraisal.

METHOD

Search strategy

Seven electronic databases were searched, including PubMed,
Embase, CINAHL, Web of Science, Scopus, CENTRAL, and
Medline on January 23, 2016. Table 1 lists the search terms (both
as keywords and as Medical Subject Headings terms) that were
used to identify potentially relevant studies in the seven data-
bases. The search was limited to human studies, but no language
or time restrictions were applied. Additionally, the reference lists
of the selected papers were searched for additional literature.

Identification of studies

Studies sourced from the electronic database search (January 23,
2016) were imported into EndNote, where duplicates were ex-
cluded. The remaining studies were imported into Covidence for
electronic management and review by the authors. The review
process was conducted in three stages; first, two review authors

TABLE 1.

Search Terms

Population Intervention
1. Dysphon* 14. “Voice therap*”
2. “Recurrent laryn*” 15. “Voice exercise”
3. “Unilateral vocal fold” 16. Therapy
4. “Vocal fold par*” 17. “Speech pathology”
5. “Unilateral vocal cord” 18. “Speech therapy”
6. “Vocal cord par*” 19. Treatment
7. “Unilateral recurrent 20. Management

laryn*”
8. “Laryn* palsy” 21. Rehabilitation
9. “Laryn* hemipleg*” 22. “Behavio*
management”
10. “Glott* incompetence” 23. Intervention

11. “Vocal fold immobility” 24. “\oice training”

12. “Voice disorder”

13. Combine 1-12 using 25. Combine 14-24
“OR” using “OR”

Combine 13 + 25 using the term “AND”

(CW and EC) independently screened titles and abstracts ob-
tained from the database searches to assess inclusion or exclusion.
Articles in the search were assessed based on the following in-
clusion criteria: adult participants between the ages of 18 and 70
years, confirmed diagnosis of UVFP, presence of dysphonia, in-
tervention provided by a speech-language pathologist, and studies
with pre-post outcome data. Articles were excluded if they were
editorials and review articles (ie, no intervention outcome data).

Any conflicts were resolved by discussion with the fourth
author (PC). Following title and abstract screening, full-text ar-
ticles were sourced for review. The same review authors (CW
and EC) independently reviewed the full-text identified studies
against the predefined inclusion and exclusion criteria. Again,
any conflicts were resolved by consulting with the fourth review
author (PC). Finally, the reference lists of the identified ar-
ticles and gray literature were also scrutinized.

For each study, the following data were extracted to contrib-
ute to the critical appraisal (if available):

1. Study: publication year, study design, study location, mean
age of study population, gender, number of participants;

2. Cases: type of UVFP, severity of paralysis and dyspho-
nia, and time since onset

3. Treatment: type of voice treatment received, duration of
treatment, frequency of treatment, home program or home-
work expectations

4. Controls or groups: controls used, other treatment allo-
cation, randomization

5. Outcomes: reported results and tools for measurement

Study classification

Two tools were used to classify the current evidence for speech-
language pathology management of UVFP in adults. First, the
NHMRC levels of evidence® were used to provide a frame-
work for determining the level of evidence (Table 2). Included
studies were reviewed by the authors and allocated to one of the
NHMRC levels of evidence based on their methodology.

Risk of bias assessment was conducted using the A Cochrane
Risk Of Bias Assessment Tool: for Non-Randomized Studies of
Interventions (ARCROBAT-NRSI)*® on all comparative study
designs to determine the rigor of intervention for nonrandomized
studies. Risk of bias assessment provides scaffolding for an eval-
uation of study validity and assists with the establishment of a
rigorous evidence base.”” The authors provided consensus judg-
ments on ACROBAT-NRSI* parameters and ranked them according
to “high,” “low,” and “unclear” risk of bias.

RESULTS

Using our search strategy, we identified 3311 studies; 2310 were
excluded after review of title or abstracts and 98 studies were
excluded after full-text review. Fifteen full-text articles from the
abstract screen were unable to be sourced for full-text review
despite a conscious effort. Figure 1 illustrates the flow of data
extraction from the seven databases to the final 12 papers for
detailed critical appraisal.

A summary of each of the 12 studies included for critical ap-
praisal are listed in Table 3.
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TABLE 2.

NHMRC Evidence Hierarchy—Levels of Evidence (Intervention)

Level Intervention
| A systematic review of level Il studies
Il A randomized controlled trial
11-1 A pseudo-randomized controlled trial (ie, alternate allocation or some other method)
11-2 A comparative study with concurrent controls:
B Nonrandomized, experimental trial
B Cohort study
B Case-control study
B Interrupted time series with a control group
-3 A comparative study without concurrent controls:
B Historical control study
B Two or more single-arm study
\Y Case series with either posttest or pretest-posttest outcomes

Source: National Health and Medical Research Council.”

Risk of bias

Risk of bias assessment was conducted on the five level II1*
studies that used comparative groups. Figure 2 provides a
summary of the risk of bias assessment results. A detailed doc-
umentation of the risk of bias assessment is included in the
Appendix.

All studies demonstrated a high level of bias with respect to
selection bias (random sequence and allocation concealment) and
performance bias (blinding). Only two studies (Colton et al*® and
El-Banna and Youssef’’) had a low risk of detection bias (blind-
ing of outcome assessment), and only one study (Busto-

Crespo et al*’) had low attrition bias (selective reporting). The
majority of studies (McFarlane et al,”” El-Banna and Youssef,’
and Busto-Crespo et al*’) demonstrated a low risk of reporting
bias (incomplete outcome data).

Critical appraisal of the identified studies

Study design

The 12 included studies varied in both study design and level
of evidence: seven case series (level IV),**3336383% four com-
parative studies with no control (level 1I1-3),2#%4% and one
comparative study with control (level III-2).*’

CENTRAL

18 Citation(s)

PubMed

1545 Citation(s)

Web of Science

237 Citation(s)

Scopus

621 Citation(s)

Embase

451 Citation(s)

Medline

385 Citation(s)

CINHAL

74 Citation(s)

\‘\‘ re
2408 Non-Duplicate

Citations Screened

2310 Articles Excluded
After Title/Abstract Screen

Inclusion/Exclusion
Criteria Applied

98 Articles Retrieved

. X X 2 Articles Retrieved From
Inclusion/Exclusion 88 Articles Excluded .
- . Reference Lists / Grey
Criteria Applied After Full Text Screen .
Literature
v

29 Wrong population
19 Study Design

10 Wrong intervention

12 Articles Included 15 Wrong outcomes

FIGURE 1. Flow diagram of data extraction.



TABLE 3.

Identified Relevant Studies With Main Findings

Reference Year Type of Study Level of Evidence® n Main Findings

McFarlane et al”® 1991 Prospective Comparative study with no controls IlI-3 16  Voice therapy can be used for managing some patients with
UVFP

Kelchner et al®® 1999 Retrospective  Case series—pre or post test |V 117  Voice therapy assists with reducing symptoms of UVFP

Khidr® 2003 Prospective Case series—pre or post test IV 3 Smith Accent Method can improve auditory-perceptual and
functional outcomes

D’Alatri et al®? 2008 Prospective Case series—pre or post test IV 91 Voice therapy can produce significant outcomes when
introduced <6 weeks post onset of UVFP

Schindler et al®® 2008 Retrospective Case series—pre or post test IV 40 \Voice therapy can significantly improve perceptual quality
and QOL of patients with UVFP

Cantarella et al®* 2010 Prospective Comparative study with no controls IlI-3 30 \Voice therapy can be effective when commenced >3 month
post onset of UVFP

Colton et al*® 2011  Prospective Comparative study with no controls I1I-3 26 Reduced severity of UVFP following treatment and acoustic
measures can be effective to measure treatment changes

Mattioli et al®® 2011  Prospective Case series—pre or post test IV 74 Early voice therapy <4 weeks post onset can be effective for
the management of UVFP

El-Banna and 2014  Prospective Comparative study with control IlI-2 42  Early voice therapy <6 months may improve outcomes for

Youssef®’ participants with UVFP
Garcia Perez 2014 Prospective Case series—pre or post test IV 10  Electrical stimulation can be effective for the management of
et al*® UVFP with short-term outcomes

Mattioli et al*® 2015 Retrospective  Case series—pre or post test IV 171  Early voice therapy up to 8 weeks post onset may be effective
for the management of UVFP

Busto-Crespo 2015 Prospective Comparative study with no controls IlI-3 70 \Voice therapy can be effective for UVFP with changes

et al*®

maintaining up to 1 year post treatment

Abbreviations: n, number of participants; QOL, quality of life.
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Random sequence generation
Allocation of concealment

McFarlane et al *°

Cantarella et al

Colton et al *

El-Banna & Youssef ¥

Busto-Crespo et al *

Blinding of participants and personnel

Blinding of outcome assessment

q. 0 O Q q. Q Selective reporting

Incomplete outcome data

Other bias

o

on)|on)

Key: green (v ) = low risk of bias; yellow ( ?) =unclear risk of bias & red (X) = high risk of bias
FIGURE 2. Summary of risk of bias judgment of the 12 included studies.

Participant characteristics

There is considerable heterogeneity in the studies with respect
to participant characteristics (Table 4). Two studies (Busto-
Crespo et al*” and Colton et al*’) did not report the participant
age range. Six studies also included participants younger than
18 years®1"33436; these were included in this review (despite
the stated exclusion criteria) because the data reported in-
cluded participants in our stated age range and the studies reported
important data on the management of UVFP.

Diagnosis of UVFP was confirmed by videostroboscopy in only
three of the five level III studies***"** and the diagnostic process
was not described in other two studies.”** A total of four level I11
studies documented etiological information®*>3"4°: two studies re-
ported on patients with iatrogenic paralysis only***” and two studies
documented a wide variation of etiologies.”**” All seven level IV
studies reported etiology of the paralysis, and similar to the level
III studies, the most common etiology of the UVFP was iatro-
genic. Only two level IV studies reported the side of the paralysis.*"
The incidence of side of paralysis (ie, left vs right) was reported
only for three level 1II studies.”***” The position of the UVFP
(ie, paramedian vs median) was documented in the two most recent
studies®’*%; no other study reported these findings.

The lack of participant information limited comparison between
studies and resulted in an inability to determine the potential in-
fluence of these factors on treatment outcomes.

Interestingly, the majority of the level IV case series studies had
higher participant numbers than the level III group studies, with
atotal of 506 participants and a range of 3—171 participants within
studies. The age range of the level IV studies was 12-91 years,
with a distribution of 34% males to 66% females. In total, there
were 664 participants included across both level IIT and I'V studies.
Of the total participants, 561 received voice therapy with treat-
ment outcomes reported for 71% of these participants, whereas
the remaining 103 (15.5%) received either surgical treatment, no
intervention, or were normal participants without UVFP.

Voice therapy interventions
The published studies showed considerable variability in therapy
content, timing of intervention, and therapy duration (Table 5).

Therapy content

The therapy techniques used within the level III and IV studies
varied greatly and involved a wide range of direct and indirect
treatments. Only one study used a treatment protocol,* which
is of note, as the establishment of evidence-based practice (EBP)
supports the implementation of such tools to ensure the variable
of treatment is controlled.*’ In the Busto-Crespo et al*’ study,
therapy consisted of three treatment phases, each focusing on
different subsystems of voicing: (1) positioning and respiration;
(2) voicing through vocal exercises, humming, compression, and



TABLE 4.

Participant Characteristics

Reference Number of Participants Age Range Male:Female Etiology Diagnostic Method Side of Paralysis
Level lll studies (comparative group studies)
McFarlane et al® 16 (N) 16-64 7:9 ND ND L: 4; R: 12
6 (n, n*) (n* L: 2; R: 4)
Cantarella et al** 30 (N, n, n*) 15-80 16:14 latrogenic Videostrobe L:21;R: 9
Colton et al*® 26 (N) ND 10:16 latrogenic ND ND
13 (n, n*) Idiopathic
Other
El-Banna and Youssef*’ 42 (N, n, n*) 22-52 17: 25 latrogenic Videostrobe ND
Busto-Crespo et al* 70 (N, n, n*) ND 25:45 latrogenic Videostrobe ND
1 year follow-up 32 (n) Idiopathic
Other
Level IV studies (case series)
Kelchner et al®® 117 (N) 16-91 66:52 latrogenic Mirror or Videostrobe L: 81; R: 36
25 (n) Idiopathic
6 (n*) Other
5 (n*) and medical intervention
Khidr®’ 3 (N, n, n*) 12-79 3:0 latrogenic Videostrobe L:3;R: 0
Other
D’Alatri et al* 91 (N, n*) 31-68 (n) ND latrogenic (n) Videostrobe ND
30 (n) Idiopathic (n)
Schindler et al®® 40 (N, n, n*) 12-82 14:26 latrogenic Videolaryngoscope ND
Idiopathic
Other
Mattioli et al®® 74 (N, n*) 14-86 25:49 latrogenic Videostrobe ND
23 (n) Idiopathic
Other
Garcia Perez et al*® 10 (N, n, n*) 21-49 37 latrogenic Videostrobe, EMG ND
Mattioli et al®® 171 (N, n*) 19-82 55:116 latrogenic Videostrobe ND
106 (n) Idiopathic
Other

Note: Data included for all participants irrespective of treatment modality.
Abbreviations: EMG, electromyography; L, left vocal fold paralysis; N, total number of participants; n, number of participants with pre or post outcome data; n*, number of participants who received
speech pathology intervention; ND, not described; R, right vocal fold paralysis.
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TABLE 5.
Summary of Therapy

Allocation or Determining Timing of Duration of
Reference of Treatment Voice Therapy Content Intervention Intensity Therapy
Level Il studies (comparative group studies)
McFarlane et al”® Allocation of treatment ND. Head turning, half-swallow boom with phonation, and lateral ND ND 3-24 hours

Combination of voice therapy,
surgery (thyroplasty), and
Teflon injections

Cantarella et al**  All received voice therapy

Colton et al*® Clinical factors or patient
preference—either voice
therapy or surgery

El-Banna and All received voice therapy

Youssef®’

Busto-Crespo
et al®

All received voice therapy

Level IV studies (case series)

Kelchner et al*® Allocation of treatment ND.
Combination of voice therapy,
surgery (thyroplasty), and
Gelfoam injections and
surgery with voice therapy

Khidr®' All received voice therapy

D’Alatri et al*? All received voice therapy

Schindler et al®**  All received voice therapy

Mattioli et al*® All received voice therapy

Garcia Perez All received voice treatment
et al®

Mattioli et al*® All received voice therapy

digital manipulation

Relaxation, abdominal breathing with sounds on exhalation,
massage, digital manipulation, sonority, glottal attacks,
and resonant voice

Phonatory maneuvers to encourage glottal closure

Pushing exercises and Smith Accent Method

3-phase protocol:
1. Positioning and respiration
2. Voice exercises, manipulations, cough attack digital
compression, and resonant voice
3. Vocal and singing exercises, auditory masking and
vocal throwing, and posture

ND

Smith Accent Method

Vocal hygiene, respiration, vocal exercises, half-swallow
boom, falsetto, trills, speaking on inhalation, and twang

Respiration, vocal exercises, resonant voice, hard glottal
attacks, pushing, and half-swallow boom

2 phases:

Cough attack, cough with vowels, vocal function exercises,
pushing, forcible exercise with manipulation, and
maneuvers
Optimizing vocal parameters and motility recovery

Electrical stimulation with sustained phonation

2 phases:

Cough attack, cough with vowels, vocal function exercises,
pushing, forcible exercise with manipulation, and
maneuvers

Optimizing vocal parameters and motility recovery

2 treatment groups:
Early: <3 months
Late: >3 months

ND

2 treatment groups:
Early: 2-4 weeks
post onset
Late: >6 months
2 treatment groups:
Early: <12 months
Late: >12 months

1-60 weeks post onset

1-13 years post onset

2-6 weeks post onset
20-30 days post onset

2-4 weeks post onset

10-24 months post onset

3 treatment groups:
Within 4 weeks
4-8 weeks
>8 weeks post onset

Depending on
severity

ND

Two 20 min
sessions/wk

Two 30 min
sessions/wk

ND

Two 60 min
sessions/wk
for 8 weeks

Two 30 min
sessions/wk

Two sessions/wk

Two sessions/wk

One 30 min
session/wk

Two sessions/wk

10-40 sessions
Homework 2-3 times
a day for 10-15 min
4-6 sessions

Early voice therapy: 16
sessions. ND for late
treatment group

15 sessions

1-13 sessions

16 sessions

8-35 sessions
6-20 sessions

14-20 sessions and
daily homework

10 sessions

12-18 sessions and
daily homework

Abbreviation: ND, not described.
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cough attack; and (3) voice projection, singing, and biofeed-
back. The authors reported that individual variations were applied
during these phases and that participants were continually moni-
tored to ensure maintenance of previously taught phases.*’ Mattioli
et al’®* described two phases of treatment: (1) focus on vocal
fold movement and (2) focus on voice quality. These studies used
a combination of voice therapy techniques including coughing
with voicing, vocal function exercises and laryngeal manipula-
tion, and other maneuvers to achieve glottal closure and encourage
functional voicing.*** The remaining studies used individual-
ized treatment approaches with various combinations of direct
therapy techniques focusing on respiratory, laryngeal, and
resonatory subsystems.”**~* Treatment techniques included half-
swallow boom, Smith Accent Method, pushing exercises, and
glottal attack.”****>*" Two studies on treatment effectiveness did
not provide any description of the therapy received by patients.***
Theoretically, the major value of level III and IV studies is to
focus on clear and detailed intervention approaches that can be
tested more formally in controlled designs.*' The current review
of the therapy content suggests a lack of homogeneity between
the studies conducted to date. Therefore, further research is re-
quired to focus on specific therapy techniques to develop the
understanding of optimal voice therapy management of UVFP.

Therapy timing and duration

The timing of voice treatment (ie, length of time post diagno-
sis) was used as a comparator in several studies that investigated
the impact of early intervention post diagnosis compared with
later intervention.”***¥7**4 However, the definition of “early” voice
therapy ranged from “within 4 weeks post diagnosis™"* to “less
than 1 year post onset.”* Similarly, there was inconsistency in
defining “late therapy,” ranging from “more than 3 months™**
to “greater than 12 months post onset.”* There were numerous
studies that described the range of time post onset when therapy
was commenced; however, we did not use this variable.?’-33303
Two studies did not report or examine time post onset of UVFP
at commencement of voice treatment.”

Duration of treatment differed between participants within each
study and across studies. Therapy duration appeared to be de-
termined by participant severity and clinical judgment. Only one
level III study controlled this variable, with all participants re-
ceiving 15 sessions of treatment, 30 minutes twice weekly.* One
level IV study also controlled treatment duration, reporting all
participants received 10 sessions of electrical stimulation.* EI-
Banna and Youssef®” reported using Smith Accent Method for
16 sessions, 30 minutes twice weekly; however, the authors also
report the use of additional therapy techniques, without further
information regarding duration, and so total treatment duration
is unclear. Overall, the number of total therapy sessions used
across the level III and IV studies varied from 1 to 40, with se-
verity of UVFP noted as a factor in clinical decision making for
studies without prescriptive treatment protocols. Three studies
reported the use of home practice for participants as part of their
treatment, with Cantarella et al** providing a clear explanation
of tasks completed, as well as the frequency and intensity of this
practice, whereas Mattioli et al*** made no comment regard-
ing specific home practice guidelines.

The intensity of treatment also varied between studies, with
nine studies reporting on intensity. The intensity ranged from
weekly to twice weekly across the nine studies, with the ma-
jority of studies reporting a twice weekly treatment regime. =¥
Three studies made no reference to the intensity of treatment
provided.***

Voice outcome measurement
A range of speech-language pathology outcome measures was
used across the 12 studies. These have been outlined in Table 6.

A total of nine studies used a multidimensional approach to
outcome measurements.’'>***" Multidimensional voice assess-
ment is defined in the current review as the assessment of two
or more of the following areas that can be impacted by UVFP:
visuo-perceptual assessment of physiological changes, auditory-
perceptual assessment of impairment, aerodynamic assessment
of airflow and pressure in relation to voicing, and quality of life
outcome measures. A multidimensional assessment provides a
holistic measure of treatment outcomes across the range of rel-
evant factors.

All nine studies with multidimensional outcomes included the
assessment of physiological outcomes using visuo-perceptual ratings
of an endoscopic examination. Specifically, glottal closure was
assessed by an ear nose throat (ENT) doctor, typically using
videostroboscopy (eight multidimensional studies, one unidimen-
sional study), before and after treatment. Only two studies reported
the inclusion of ratings from more than one ENT assessor for the
endoscopic findings; Busto-Crespo et al*’ described the use of two
independent ENT raters, who provided consensus ratings on the
positioning of the paralyzed vocal fold and completeness of glottal
closure pre and post treatment. The authors reported good inter-
rater reliability between the raters; El-Banna and Youssef® presented
three blinded ENT assessors with randomized video recordings
of paired pre- and post-endoscopic assessments and asked them
to categorize the findings into one of three categories (reduced
glottal gap, no change, or increased glottal gap). Although mul-
tiple assessors were used, this study did not describe inter-rater
reliability between raters. The remaining seven studies reported
descriptive features or results from unpublished ENT scales to de-
scribe change from pre to post treatment.

Auditory-perceptual rating of voice quality was another feature
of the multidimensional outcome measurement commonly used
in the included studies; grade, roughness, breathiness, asthe-
nia, and strain scale’**"#* and grade, instability, roughness,
breathiness, asthenia, and strain scale’**** were the most com-
monly used assessment methods for voice quality. Statistical
analysis of auditory-perceptual pre- to posttreatment outcomes
were reported in five of the studies,” **"*° where only Cantarella
et al** reported inter-rater reliability for the grade, instability,
roughness, breathiness, asthenia, and strain measures. Despite
the report of low inter-rater reliability, the study states that the
four judges listened to each sample several times to achieve con-
sensus, which was used for statistical analysis.* Studies assessing
auditory-perceptual features appeared to predominately use several
judges; however, without the use of inter-rater reliability data,
the results should be interpreted with caution as there is a sig-
nificant potential for outcome measurement bias.
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TABLE 6.

Summary of Voice Therapy Outcome Measurement and Results

Reference

Outcome
Measurement(s)

Assessment

Results

Level lll studies (comparative group studies)

McFarlane
et al®
Cantarella
et al*

Colton et al*®

El-Banna and
Youssef®’

Busto-Crespo
et al*

Unidimensional

Multidimensional

Unidimensional

Multidimensional

Multidimensional

Level IV studies (case series)

Kelchner
et al*®

Khidr®'

D’Alatri et al*?

Schindler
et al*®

Mattioli et al*®

Garcia Perez
et al*®
Mattioli et al*®

Unidimensional

Multidimensional

Multidimensional

Multidimensional

Multidimensional

Multidimensional

Multidimensional

Unpublished 10-point perceptual
rating scale

Videostrobe (observation)

MPT, GRBAS, VHI

MDVP (Jitter, vFo, Shimmer, vAm,
NHR, and DUV)

Unpublished 10-point severity of
dysphonia scale

Videostrobe (unpublished scale)

GRBAS and DSI

VPSS
Videostrobe

MPT

Spectographic and VHI-10

Jitter

Shimmer, NHR, FO

Videostrobe or Mirror (observation)

Unpublished 7-point perceptual rating
scale

Videostrobe (unpublished scale and
descriptive features)

MPT, GRBAS, VHI

Videostrobe, MPT, jitter, shimmer,
NHR, GRBAS, and VHI

FO

Videolaryngoscope (descriptive
comment)

MPT, GRIBAS, shimmer, VHI, jitter,
NHR, and Spectographic

FO

Videostrobe (descriptive comment)

MPT, FO, shimmer, jitter, and NHR

Videostrobe (descriptive comment)

MPT, jitter, shimmer, NHR and NNE

Videostrobe (descriptive comment)

MPT, FO, jitter, and NHR

Shimmer

No statistics reported

No statistics reported

Both treatment groups statistically significant
improvement (P < 0.05)

Early treatment group statistically significant
improvement (P < 0.05) on all MDVP
variables; late treatment group statistically
significant improvement (P < 0.05) on Jitter,
vFo, and NHR

Statistically significant improvement (P < 0.05)

No statistics reported

Early treatment group statistically significant
improvement (P < 0.05)

Both treatment groups statistically significant
improvement (P < 0.05)

Early treatment group statistically significant
improvement (P < 0.05)

Early treatment group not significant
(P =0.303); Late treatment group no statistics
reported

Both treatment groups statistically significant
improvement (P < 0.05)

Early treatment group statistically significant
improvement (P < 0.05); late treatment group
(female participants) (P < 0.05)

Both treatment groups not significant

No statistics reported

Voice therapy and surgery group statistically
significant improvement (P < 0.05)

No statistics reported

No statistics reported
Statistically significant improvement (P < 0.05)

No statistics reported
No statistics reported

Statistically significant improvement (P < 0.05)

Not significant (P = 0.25)

No statistics reported

Statistically significant improvement (P < 0.05)

No statistics reported

Statistically significant improvement (P < 0.05)

No statistics reported

Both treatment groups statistically significant
improvement (P < 0.05)

Groups 1 and 2 statistically significant
improvement (P < 0.05); Group 3 not
significant (P = 0.064)

Abbreviations: DSI, Dysphonia Severity Index; DUV, degree of unsounded voice; FO, fundamental frequency; GRBAS, perceptual rating scale (grade, roughness, breathiness,
asthenia, strain); GRIBAS, perceptual rating scale (grade, roughness, irregularity, breathiness, asthenia, strain); jitter, cycle-to-cycle variations of fundamental frequency
(Hz); MPT, maximum phonation time; NHR, noise-to-harmonic ratio; NNE, normalized noise energy; shimmer, cycle-to-cycle variations of amplitude (dB); vAm, varia-
tion’s coefficient of amplitude; VHI, Voice Handicap Index; VHI-10, Voice Handicap Index 10; VPSS, Voice Problem Self-Assessment Scale.
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Overall, visuo-perceptual and audio-perceptual ratings were
limited by the lack of inter- and intra-rater reliability data. Without
the use of inter-rater reliability data, the results should be in-
terpreted with caution as there is significant potential for outcome
measurement bias.

Aerodynamic outcome measures were reported in eight studies,
all using maximum phonation time as a simple measure of airflow.
Overall, seven of the studies reported statistically significant im-
provements following treatment,’>**36-38-%0 quggesting the
importance of aerodynamic measures with this population.

Assessment of the impact of UVFP on patients’ quality of life
was conducted in six of the multidimensional studies using
patient-reported questionnaires: the Voice Handicap Index,*—*
the Voice Handicap Index-10,**" and the Voice Problem Self-
Assessment Scale.’” Five of these studies reported statistical
analysis with significant improvement in patients’ quality of life.
Patient self-reports of vocal handicap are considered highly valid
voice outcome measures and contribute significant impact to the
documentation of treatment benefit.**

The other three studies used unidimensional assessment of treat-
ment outcomes, concentrating on only one outcome being
auditory-perceptual 30

Summary of voice therapy treatment results
All 12 studies subjectively reported positive effects following
the implementation of voice therapy for UVFP, with nine using
a multidimensional approach to measure their treatment effects.”
A majority (n = 10) of the included studies used statistical anal-
ysis for all or some of the outcome measures. This provided
methodological strength to the evidence of treatment efficacy.
However, in general, as previously mentioned, visuo-perceptual
and audio-perceptual ratings were limited by the lack of inter-
and intra-rater reliability data. Without the use of inter-rater re-
liability data, the results should be interpreted with caution as
there is significant potential for outcome measurement bias.*®
Overall, the outcomes of the 12 included studies provide pre-
liminary evidence that is supportive of the implementation of
voice therapy for UVFP. A key objective of level III and IV studies
is the establishment of treatment protocols and reliable outcome
measures that can be used in more advanced research designs.*'
However, future research should be conducted to improve the
current methodological limitations of research by (1) ensuring
that a research uses a multidimensional approach for the as-
sessment of intervention, (2) incorporating statistical analysis
to allow for an objective assessment of research outcomes,
and (3) limiting the current omissions seen in the currently
available level III and IV studies. Once these features have been
refined, it is anticipated that this will allow for improved as-
sessment of treatment effect, assisting with the establishment of
not only improved quality of research within studies (statisti-
cal significance) but eventually allowing for clinical trials and
in turn clinical significance.

DISCUSSION
This is the first systematic review to evaluate the current evi-
dence for speech-language pathology or voice therapy for patients
with UVFP. The search of seven electronic databases using clear

search terms, specified inclusion criteria, and independent re-
viewing produced a total of 12 suitable studies. In general, the
studies demonstrate positive effects and report improvements
across several voice outcome measures. This was best evi-
denced in two recent studies’’* that provided evidence of
treatment benefit with relatively low risk of bias and robust meth-
odology. Furthermore, these studies demonstrated that additional
parameters such as therapy timing and frequency may contrib-
ute to the overall success of treatment. However, the current level
of evidence is limited, and further research is required to es-
tablish treatment efficacy for speech-language pathology
management of UVFP.

Using the NHMRC levels of evidence® classification, the 12
included studies of voice therapy for UVFP were identified as
being level III. Pring*’ suggests that it can be challenging for
behavioral research to achieve a high level of evidence status
compared with medical and pharmacological research. Behav-
ioral treatment such as voice therapy is typically individual based
on diagnosis and requires a pragmatic approach that can hinder
blinding. Therefore, the interpretation of speech-language pa-
thology studies using the NHMRC classification can dismiss the
significance of this early-stage research in attempting to estab-
lish the “therapeutic effect.” Alternatively, Robey*' describes a
five-phase model of research development that acknowledges that
evidence of treatment effectiveness requires a development
through a series of hierarchical stages. Phase one focuses on de-
termining the therapeutic effect of a treatment using either
individual case studies or case series. This phase may provide
“proof of concept” that the implementation of a therapeutic tech-
nique appears to provide beneficial clinical change. Phase
two allows refinement of the clinical research question and
develops the methodology through the examination of patient
characteristics, treatment protocols, and the selection of appro-
priate (valid and reliable) assessments to measure the treatment
effect. Phase three involves testing the efficacy and internal va-
lidity of the clinical question through clinical trials involving larger
numbers of participants and multiple groups, including a control
group. Phase four addresses the external validity of studies, fo-
cusing on the use of large-scale effectiveness studies to determine
whether the treatment effects observed in efficacy studies also
translate into the clinical environment. The final stage, phase five,
investigates the feasibility of treatment and patient and provid-
er satisfaction within the models of health care.

A majority of the studies discussed in this systematic review
can be classified within phase one of the Robey*' model. The
studies are generally case series and lack a nontreatment com-
parator. Although these case series designs are at high risk of
bias, they focus on determining the therapeutic effect of voice
therapy and provide preliminary evidence of the therapeutic effect
through the use of pre- or posttreatment measurements. Several
of the identified studies may be considered to be entering phase
two of the Robey model.***7**** These studies show evidence
of the development of inclusion and exclusion criteria, refine-
ment of participant characteristics, and the commencement
of using therapy protocols.’”*° Further progress through phase
two and into clinical trials of treatment efficacy (ie, Robey
phase three*') requires additional refinement of several key
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components: participant characteristics, voice therapy interven-
tions (including content and dosage), and voice outcome
measurement. These are discussed in detail below.

Participant characteristics

As evidenced from the critical appraisal, there is currently a sig-
nificant variability in recruitment numbers, age ranges, gender,
side of lesion, and etiology. The lack of specificity in inclusion
and exclusion criteria emphasizes that many current studies remain
in phase one of Robey’s*' model. The control of participant vari-
ables is usually achieved by specifying inclusion and exclusion
to ensure that all patients share certain characteristics. The con-
trolling of participant characteristics allows for accurate comparison
between participants and, in turn, their treatment outcomes. The
current studies indicate that key characteristics used to measure
treatment outcomes have yet to be established for this population
and, in turn, the variables to control. One recent study reported
on patient homogeneity between patient groups in relation to age
range and gender, all having a clinical diagnosis of UVFP arising
from iatrogenic etiology.”” Uniformity of participant characteris-
tics and subsequent ability to compare the impact of treatment would
be further enhanced by reporting and controlling for variables such
as side of paralysis (and hence likelihood of comorbidity) and po-
sitioning and severity of the UVFP. In contrast, Busto-Crespo et al*’
did not report the age of participants who received intervention
and included a broad range of etiologies of UVFP. A failure to
control these variables results in a lack of clarity as to which types
of patients may most benefit from voice therapy intervention.

Voice therapy interventions

High-quality evaluation of treatment efficacy requires a clear def-
inition and understanding of the nature of the treatment in terms
of both content and duration. Case series are often highly val-
uable to help determine intervention details; however, this was
not generally the case with the studies identified in the current
systematic review. Overall the included studies lacked content
and specific description of the therapy approaches, limiting their
usefulness of what Robey*' suggests is typically undertaken in
phase one of research.

There were a number of studies that reported on “phases of
treatment”***”* and a number that described the use of one or
a combination of voice therapy techniques in an “individual-
ized approach.” The reporting of an individualized approach
indicates that the approach to voice therapy varies for each par-
ticipant rather than general to the condition, that is, UVFP. The
advantage of an individual approach is that it matches the vari-
ability of the participants, whereas its weakness is that it cannot
compare outcomes across (or even within) studies. To increase
the treatment fidelity, recent study has moved toward using a pro-
tocol approach to provide a more structured framework for the
treatment program similar to other areas of voice therapy
intervention.*’ Busto-Crespo et al*’ described a clinical hierar-
chical approach to the implementation of voice therapy across
participants and used treatment techniques that are well sup-
ported in other areas of voice research. This allows for
individualized levels of treatment while at the same time en-
suring consistency.” The current evidence available does not allow

for a summary of specific therapy techniques for the manage-
ment of UVFP. It is unlikely that specific treatment for UVFP
will ever achieve consistency for this condition because of the
sheer number of potential variables.

The use of protocol-driven therapy also gives rise to recom-
mendations of duration and intensity of treatment. These features
are closely controlled in other areas of speech-language pathol-
ogy and, more recently, in voice therapy (ie, Lee Silverman Voice
Treatment - LOUD (LSVT-LOUD)*) considering the focus on
such factors as neuroplasticity and principles motor learning. Pres-
ently, literature for the management of functional dysphonia is
working to refine these features.*” Three studies®”***’ attempted
to control therapeutic intensity and duration when treating pa-
tients with UVFP; however, the lack of reporting specifics limits
the applicability of this. De Bodt et al’' encourage the establish-
ment of a potential framework; however, further research is required
to refine these for the UVFP population.

However, timing of treatment implementation post diagno-
sis was unclear owing to either no reporting or a considerable
variance in the definition of what constituted “early” or “late”
intervention. It is also unclear how these timings relate to prin-
ciples of motor learning and neuroplasticity in a UVFP context.
Future phase two studies of treatment efficacy for patients with
UVFP require the employment of both a clear treatment proto-
col and an agreement about treatment dosage and timing to
establish the foundation for more advanced clinical trials.

Voice outcome measurement
The human voice is a complex instrument, with multiple factors
influencing the presenting vocal quality and functioning of the
voice.” Voice disorders such as UVFP can have a significant impact
across many vocal features and in an individual’s quality of life.
Therefore, a multidimensional approach to assessment is re-
quired to holistically measure the impact of treatment and allow
for comparison between studies.*’ Studies that reported unidi-
mensional measurements of voice outcomes provide very limited
valid evidence of vocal change over time. According to Robey,*!
treatment outcomes should consist of examining change in two
or more of the following areas: physiological features, impair-
ment level outcomes, and quality of life. For patients with UVFP,
the utilization of multidimensional measures would improve sen-
sitivity and validity in detecting the nature and magnitude of the
treatment effect. This in turn would contribute to the establish-
ment of treatment efficacy of voice therapy for patients with UVFP.

Although a number of the identified studies in this systematic
review used multidimensional voice outcomes, there were limi-
tations in the application and administration of these assessments
compared with other areas of voice therapy effectiveness re-
search. Ten out of the 12 studies used videostroboscopy to report
a change in vocal fold closure patterns post therapy, but none
used a published visuo-perceptual stroboscopic evaluation pro-
tocol and rarely were the descriptive terms defined. The
implementation of such tools would minimize potential of bias,
allow for comparison between studies, and improve quality of
evidence for treatment of UVFP.

The use of both visuo- and auditory-perceptual ratings
is common in the reported studies and in voice literature more
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generally as part of a multidimensional assessment. Standard prac-
tice for visuo- or auditory-perceptual ratings requires more than
one rater with a report of inter- and intra-rater reliability.*
This practice was found in only one paper*’ where intra-
rater reliability was reported for positioning of the paralyzed vocal
fold and completeness of glottal closure pre- and post treat-
ment. It is unclear why the literature in treatment efficacy of voice
therapy for UVFP has not adopted the voice outcome measure-
ment practices that are well documented in other related areas
such as functional voice disorders®**** and neurologic voice
disorders,* but their adoption in voice therapy for UVFP could
only improve the quality of evidence for UVFP treatment.

CONCLUSION
Research into speech-language pathology management of UVFP
is only now coming into phase two of the Robey model, as seen

APPENDIX. SUMMARY OF FINDINGS TABLE

McFarlane et al*®

in the methodology of studies such as that of Busto-Crespo et al*’

and El-Banna and Youssef.”” These two recently published studies
have worked to refine the clinical question and establish more
rigorous methodologies to determine the efficacy of voice therapy
for UVFP. However, in accordance with Robey’s model,*' further
research is required to establish the appropriate or required
outcome measures, participant features, and treatment protocol
for this area before moving into phase three research, that is,
controlled clinical trials investigating efficacy.

Voice therapy for UVFP needs to develop studies that are ran-
domized, have a clear protocol, and use experimental designs.
This will allow improved clinical decision making for voice cli-
nicians and improve efficacy and effectiveness of research. The
inclusion of such factors and implementation of an objective meth-
odology would improve treatment outcomes and the evidence
base for this population.

Methods
Participants

Prospective, concurrent control, not randomized
Sixteen patients with UVFP, 6 (3 female, 3 male) received voice therapy, whereas

other groups consisted of Teflon injection (4), reinnervation (6), normal

speakers (6)
Interventions

Participants received treatment from the same clinician, hours of voice therapy

ranged from 3 to 24 hours. Techniques included head turning, lateral digital
manipulation and half-swallow boom

Three listener groups consisting (n = 27) of 9 ENT, 9 speech therapy (SPs), 9 lay

listeners rated the voices blindly. They rated voices perceptually on 6
parameters: pitch, loudness, hoarseness, roughness, breathiness, and quality

Nil severity of participants with UVFP reported, nil cause of UVFP reported, nil

reason for allocation to treatment group, and nil functional and instrumental

Support for judgment
Nil reporting of randomization or allocation

Nil reporting of allocation concealment or how participants
were allocated to their treatment group

Nil blinding of participants to treatment

Judges blinded to treatment

Use of random samples

Not consistent pre or post assessment

Different voice therapy used
Varied severity between groups
Nil attrition

Outcomes
using a 10-point scale.
Notes
outcome measures used.
NHMRC level of evidence -3
Risk of bias
Bias Authors’ judgment
Random sequence generation High risk
(selection bias)
Allocation concealment (selection bias)  High risk
Blinding of participants and personnel High risk
(performance bias)—all outcomes
Blinding of outcome assessment High risk
(detection bias)—all outcomes
Selective reporting (reporting bias) Unclear risk
Incomplete outcome data (attrition Low risk
bias)—all outcomes
Other bias High risk

Poor content
Nil inclusion and exclusion criteria
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Cantarella et al**

Methods
Participants

Interventions

Outcomes

Notes

NHMRC level of evidence

Risk of bias

Bias

Random sequence generation
(selection bias)

Allocation concealment (selection bias)
Blinding of participants and personnel
(performance bias)—all outcomes

Blinding of outcome assessment
(detection bias)—all outcomes
Selective reporting (reporting bias)
Incomplete outcome data (attrition

bias)—all outcomes
Other bias

Colton et al*®

Prospective—Quasi-experimental design, not randomized

Thirty adults all had a confirmed diagnosis of UVFP iatrogenic (16 males, 14
females), 2 groups created based on time since onset. Early group: 14
participants (mean time 1.79 months); late group: 16 participants (mean time
29.81 months)

All participants received voice therapy, total sessions 10-40, and frequency of
treatment depended on severity, daily homework prescribed, treatment
programs tailored to participant needs, which included relaxation, abdominal
breathing with sounds on exhalation, massage, digital manipulation, sonority,
glottal attacks, and resonant voice.

Treatment outcomes focused on improved loudness, steadiness, and reduced
vocal effort. Outcomes seen to improve for both treatment groups across
perceptual and function outcomes with some significant results. Treatment for
UVFP is still effective even if delayed in initiation.

Treated at an otolaryngology unit in Milan

-3

Authors’ judgment Support for judgment

High risk Nil randomization

High risk Nil concealment

High risk Nil blinding—? who provided treatment
Participants all received different treatments

High risk Nil reporting of judges being blinded

High risk Not all data presented—only for 12 MDVP

Unclear risk Nil attrition reported

High risk Variability of treatment

Nil documentation of dysphonia severity
Compliance with treatment

Methods
Participants

Interventions
Outcomes
Notes

NHMRC level of evidence

Risk of bias

Bias

Random sequence generation
(selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel
(performance bias)—all outcomes

Blinding of outcome assessment
(detection bias)—all outcomes

Selective reporting (reporting bias)

Incomplete outcome data (attrition

bias)—all outcomes
Other bias

Prospective—Quasi-experimental design, not randomized

Twenty-six participants all had a confirmed diagnosis of UVFP (16 females, 10
males). Varied etiology discussed. Thirteen participants received surgery
(thyroplasty), 13 received voice therapy.

Voice therapy consistent of 4-6 sessions devised by the speech-language
pathologist

Treatment outcomes focused on acoustic changes between the two treatment
groups, severity of dysphonia decreased for both treatment groups

Nil initial level of severity rated, limited quantitative data, nil documenting of how
participants were recruited for study.

-3
Authors’ judgment Support for judgment
High risk Nil randomization
High risk Treatment or group allocation determined by
clinical factors and patient choice
High risk Nil blinding of participants
Low risk Apparent blinding of assessors
Unclear risk Only acoustic assessed
Rating scale used not references
Unclear risk Nil attrition reported
High risk Timing of outcomes assessments varied between groups

Nil voice therapy specifics—? direct or indirect treatment
Overall severity of participants
Timing since onset
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El-Banna and Youssef®’

Methods
Participants

Interventions

Outcomes

Notes

NHMRC level of evidence

Risk of bias

Bias

Random sequence generation
(selection bias)

Allocation concealment (selection bias)
Blinding of participants and personnel
(performance bias)—all outcomes

Blinding of outcome assessment
(detection bias)—all outcomes
Selective reporting (reporting bias)
Incomplete outcome data (attrition

bias)—all outcomes
Other bias

Busto-Crespo et al*’

Prospective—Quasi-experimental design, not randomized

Forty-two participants all diagnosed with UVFP (17 males, 25 females). Divided
into 3 groups: early voice therapy (22 participants), 2-4 weeks after onset; no
voice therapy (12 participants); and late voice therapy, 6-14 months after onset

One clinician provided all of the treatment, individualized based on level of glottal
incompetence and compensatory behaviors used. Treatment includes pushing
exercised with hard glottal attack and Smith Accent Method

This study aimed to assess the efficacy of early voice therapy. Reported better
outcomes for early-intervention group compared with no therapy or late-
therapy groups

Used inclusion criteria, study conducted in Egypt

1-2
Authors’ judgment  Support for judgment
High risk Nil randomization
Patient preference
High risk Allocated based on patient preference
High risk Late-group participants convinced about the importance
of voice therapy
Low risk Three judges blinded to assessing glottal gap and GRBAS
Unclear risk Documentation of treatment between groups not consistent
Low risk Nil attrition
Low risk Inclusion and exclusion criteria

Groups not equal numbers

Methods
Participants

Interventions

Outcomes

Notes

NHMRC level of evidence

Risk of bias

Bias

Random sequence generation
(selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel
(performance bias)—all outcomes

Blinding of outcome assessment
(detection bias)—all outcomes

Selective reporting (reporting bias)

Incomplete outcome data (attrition
bias)—all outcomes

Other bias

Prospective—Quasi-experimental design, not randomized

Seventy participants all with a diagnosis of UVFP (initially 105; however, data
excluded from study) (25 males, 45 female). Divided into 2 groups depending
on time of initiating therapy: group 1, 47 participants, <1 year since onset; and
group 2, 23 participants, >1 year since onset.

Treatment protocol for participants developed, 3 stages—fifteen 30 min sessions
conducted twice a week by a speech-language pathologist targeting pulmonary
function, voice source, vocal tract, articulation, and cerebral integration.

Effects of voice therapy protocol on participants with UVFP with varied timing of
onset for UVFP. Better outcomes reported for early referral treatment group;
however, both groups reported gains and retention of skills up to a year post
treatment.

Voice pathology unit

-3

Authors’ judgment Support for judgment

High risk Nil randomization

High risk Based on timing of diagnosis and commencement
of voice therapy

High risk Nil blinding

High risk Two ENT judges, no reports of being blinded

Low risk Protocol used

Low risk Attrition participants excluded from all data analysis

Low risk Longitudinal data reported

Consistent voice therapy provided
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410 Addendum

Since the publication of the systematic review in the Journal of Voice, there have been four
published treatment studies related to the voice therapy management of UVFP [1-4] that
would have met the inclusion criteria for the systematic review [5]. Firstly, Barcelos et al. [1]
provided individualised voice therapy to 61 patients comprising of education, pushing and
pulling and forced adduction, twice weekly with an average treatment duration of 12
sessions (SD= 6) to patients with UVFP resulting from treatment for cancerous lesions.
Secondly, Kao et al. [3] reported on a randomised control trial which provided early
intervention to 19 patients with U(adductor)VFP, specifically providing a 16-session
protocolled weekly treatment which included hard glottal attack, vocal function exercises and
resonant voice therapy. Thirdly, the study by Ras et al. (2017) was a randomised control trial
with 29 patients which compared conventional voice therapy to electrical stimulation
supported voice therapy. Therapy was provided in 12 sessions twice weekly, with voicing
tasks including coughing and vowel productions [4]. Finally, the study by Vij, Gupta and Vir.
[2] was a randomised control trial involving patients with injuries to the Recurrent Laryngeal
Nerve or Superior Laryngeal Nerve, who received a combination of voice therapy and
surgery or voice therapy in isolation. The voice therapy was individualised to the patients
and comprised of pushing and pulling, head tilt, digital manipulation and half swallow boom.

This therapy was provided twice weekly and then reduced after one month.

The inclusion of these four studies into the findings of the systematic review would not
change the conclusions of the systematic review [5]. Despite the improvement in some of the
aspects of methodological quality, including the use of randomised control trial design in
three of the studies, and one using a treatment protocol, the studies continued to
demonstrate (1) variability in the treatment approaches investigated, with limited rationale for
their selection, (2) variability in the assessment battery used to measure outcomes;

variability in the aetiology and clinical characteristics of the studied populations and (4)



variability in the timing, frequency and intensity of the treatment provided. These four factors

were highlighted by the systematic review as characteristic of the current literature, and

possible explanations for the lack of clear efficacy data relating to speech pathology

treatment for people with UVFP. Further research is therefore required to build the evidence

base.
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5 CHAPTER FIVE:
CHARACTERISTICS OF VOICE
THERAPY FOR UNILATERAL
VOCAL FOLD PARALYSIS:

A SURVEY OF SPEECH-
LANGUAGE PATHOLOGISTS

The systematic review described in Chapter four revealed that there is limited published
evidence for the speech pathology management of Unilateral Vocal Fold Paralysis (UVFP),
and that of the evidence that is available there is limited consensus for the characteristics of
the voice therapy being provided. In order to better understand the characteristics of voice
therapy being used to treat patients with UVFP and add to the evidence base, the clinical
perspectives of speech pathologists was sought to help understand the clinical
characteristics of the voice therapy provided to patients with UVFP. Therefore, Chapter five
reports on a study that aims to establish the current clinical perspectives of speech-language
pathologists who provided voice therapy to patients via the means of a cross-sectional

survey.

This study is currently under review by a Journal and we anticipate publication soon:

Characteristics of Voice Therapy for UVFP: A survey of Speech-Language Pathologists.
Walton, C., Conway, E., Carding, P., Flanagan, K. and Blackshaw, H. (submitted to Journal

of Speech, Language & Hearing Research, July 2018)
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5.1 Abstract

Purpose: Unilateral vocal fold paralysis (UVFP) results in a debilitating dysphonia which
typically warrants treatment. Speech-language pathologists select and provide behavioural
treatment for patients with UVFP with the aim to restore glottal closure and improve vocal
quality and endurance. However, there is currently no consistent approach for the content,
timing and dosage of the voice therapy provided. This is the second study in a series of
three integrated projects that are designed to explore this subject in detail. To investigate the
content, timing and dosage characteristics of voice therapy provided by speech-language

pathologists to patients with dysphonia due to unilateral vocal fold paralysis.

Method: This is a cross-sectional survey study. A questionnaire (18 questions) was
designed using the findings of a systematic review and disseminated electronically to
speech-language pathology professional groups and voice experts. Participants were asked
to respond to a range of open and closed questions about their perspectives on the

characteristics of voice therapy for patients with unilateral vocal fold paralysis.

Results: A total of 110 participants responded to the questionnaire in full. Respondents
reported variability in the content, timing and dosage of voice therapy provided to patients
with unilateral vocal fold paralysis. Despite the variability, there was found to be several
consistent factors and themes used by respondents to guide their selection of voice therapy

characteristics.

Conclusion: This study identified variability in the current selection and use of voice therapy
characteristics provided to patients with unilateral vocal fold paralysis. Common factors and
themes which guide treatment selection were identified. However, these features warrant
further study with in-depth structured interviews and thematic analysis which will enable
further examination of key components of voice therapy used for patients with this voice

disorder.

Keywords: Unilateral Vocal Fold Paralysis, Voice Therapy, Speech Pathology, Treatment
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5.2 Introduction

Background

Voice therapy is a behavioural treatment designed and implemented by speech-language
pathologists to treat dysphonia. In general, voice therapy is provided as either a) a means of
preventing dysphonia [1], b) the primary treatment for the presenting condition — for
example: muscle tension dysphonia [1, 2], or ¢) an adjunct to surgical intervention - for
example: unilateral vocal fold paralysis [3]. There are a number of examples of prescriptive
voice therapy protocols in the literature for specific voice disorders (e.g. [4, 5]). These
protocols have emerged from treatment efficacy studies which require methodological
control of the independent variable. However, clinical practice may follow a less protocol
driven hierarchy here it would be rare for a speech-language pathologist to use a single type
of voice therapy or the same treatment dosage for all patients (e.g. [6, 7]). Speech-language
pathologists select and design the therapy content, timing and dosage based on their clinical
knowledge and on what is best suited to the patient, their presenting dysphonia and the
clinical setting [8-12]. For these reasons the details relating to the content, timing and

dosage of voice therapy in clinical practice are sparse for most voice disorders [1, 4, 13-15].

Patients with a Unilateral Vocal Fold Paralysis (UVFP) typically experience a dysphonia that
is perceptually breathy, rough and weak voice and associated with reduced quality of life
[16-18]. Voice therapy is commonly the primary treatment option for dysphonia due to UVFP
when (a) there is a small glottal gap (usually < 2 mm) and (b) there are no concomitant
breathing and swallowing issues [19]. In this context, voice therapy aims to restore glottal
closure and improve voice quality and durability. Voice therapy is also minimally invasive,
allows time for any spontaneous recovery and prevents the development of maladaptive
compensatory habits [20]. A recent systematic review found 12 studies which reported on

the outcome of voice therapy for patients with UVFP [3]. The review concluded that there
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was a lack of consensus for the content, timing and dosage of voice therapy provided, even

though studies reported good treatment effects [3].

Several previous studies have used qualitative methods to understand the current practices
of clinicians for the management of voice disorders. When current treatment approaches are
unclear a qualitative systematic approach can be useful to identify underlying theoretical
principles of practice [21]. Survey-based tools and questionnaires allow researchers to
potentially recruit large numbers of participants and establish themes and theories that can
be further explored by other qualitative methods (for example in-depth structured interviews
[21]). Responses from questionnaire based surveys have been used to describe general
voice therapy approaches general [9] and specifically for functional dysphonia [11].
However, to date, no study has attempted to identify the characteristics of voice therapy
provided by speech-language pathologists to patients with UVFP using a cross-sectional

survey-based methodology.

The present study is one in a series of three studies that aims to identify and explore voice
therapy characteristics for patients with UVFP. The first study was a systematic review of the
published literature 2000-2016 about the characteristics and effectiveness of voice therapy
for the management of patients with UVFP [3]. The 12 studies that met the inclusion criteria
for the systematic review were found to be low levels of evidence using the NHMRC scale
[22]. The findings of the systematic reviews revealed that there was no standardized
intervention, inconsistent use of voice outcome measures and variable treatment dosage.
The authors concluded that published evidence of voice therapy management for patients
with UVFP was at “establishing proof of concept” phase [23]. Therefore, a second study
was undertaken to characterize the clinical expertise of clinicians who regularly provide voice

therapy provided to patients with UVFP. This is the subject of this paper.
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The findings from the recent systematic review [3] also formed the basis of the content of the
questionnaire used in the cross-sectional survey as described below. A third study is
planned to explore the key components using in-depth structured interviews and thematic
analysis. Therefore, the aim of this study was to use a questionnaire to conduct a cross
section survey to explore the characteristics of voice therapy for patients with UVFP.

Specifically, we aim to answer three primary questions:

1) What are the typical components of voice therapy provided to patients with UVFP?

2) Which factors impact the selection of the voice therapy characteristics?

3) Is there clinical consensus with the current research evidence for the voice therapy
characteristics?

5.3 Methods

This project was approved by the Australian Catholic University Human Research Ethics

Committee — Project register number: 2016-242E (20" December 2016).

The methodology falls into two main components: questionnaire development (rationale and
content development) and survey procedure (participant recruitment and dissemination

procedure)

Questionnaire Development

A questionnaire format was chosen because it was the most effective way to answer the
aims of the study as described above. The combination of questions allowed the collation of
a representative overview of the current characteristics of voice therapy for patients with
UVFP [21]. The questionnaire was developed by the five authors who comprised of
experienced voice researchers, methodologists and research practitioners. Qualtrics©
software was used to provide an electronic platform for the questionnaire to enable a wide
dissemination as reported in other studies [24-26]. The questionnaire comprised of 18
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questions which were based on the findings of a recent systematic review [3] and was
comprised of closed, multiple choice and free-text questions. The questionnaire content
focused on different areas of clinical management including assessment, outcome
measurement and treatment decision making (See appendix 5.7). The opening questions
focused on the demographics of the respondents and was followed by a section requiring
respondents to select the relevant types of voice outcome measures used (using multiple-
choice options) and name the specific voice-outcome measure/s with free-text (e.g. Q 8.).
The third section included a combination of qualitative and quantitative questions to
determine the content, timing and dosage of the voice therapy for patients with UVFP.
Several questions (e.g. Q 9) used a Likert scale to quantify certain aspects of content and
frequency of the voice therapy. The listed voice therapy options were based on the findings
of a recent systematic review [3] and published case studies [27-29]. There were also
opportunities for clinicians to respond by free-text response in order to elaborate where
appropriate. The final section focused on the factors which influence the selection of the
voice therapy characteristics as well as professional development undertaken by
respondents. A Likert scale was also used (Q 16) to quantify the relative importance of
factors which may influence the characteristics of voice therapy as per previous literature [8]
and [30]. The questionnaire was piloted with a convenience sample of three experienced
speech-language pathologists to determine the utility. Based on this feedback, questions
were modified and revised which resulted in the final version used for the current study. It
was estimated that the questionnaire would take 15 minutes to complete. All returned

questionnaires were anonymous. A copy of the questionnaire is in included in Appendix 5.7.

Survey procedure

The questionnaires were disseminated electronically in June 2017 to databases of speech-
language pathologists from voice special interest groups, social networks and professional

associations. A follow up reminder email was sent six weeks later to encourage further
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responses. Recipients were also encouraged to disseminate the questionnaire to other
speech-language pathology colleagues to enable maximal snowball sampling. To be
included in data analysis, participants needed to have provide consent (sought at the start of
the questionnaire), were required to have had experience in treating patients with UVFP and
to have completed the questionnaire in full. Respondents received no incentives to complete
the questionnaire. Once the results were collated, the quantitative data was analysed using
Qualtrics © (e.g. percentages and frequency distribution) and thematic analysis of the

descriptive data was conducted.

54 Results

Respondent demographics

A total of 154 respondents commenced the questionnaire and 110 questionnaires were
completed and subsequently included in the analysis. Due to the snowball style of
recruitment, the authors are unable to quantify the total number of speech-language
pathologists who received the questionnaire. It is unclear why some respondents did not fully
complete the questionnaire, but it is hypothesised that some did not meet the inclusion
criteria and that time and workload commitments were potential barriers to completion.
Respondents were from a number of countries including USA, UK, Canada, Australia,
Ireland and Switzerland. Table 1. provides a summary of the respondent demographics

including workplace setting and clinical experience.

Table 1. Demographic information of questionnaire respondents (Total n = 110)

Years of experience asa  Percentage of Current Workplace Percentage of
SLP respondents (%) Setting respondents (%)
0 - 5 years 23 Hospital Inpatient 32
5-10 years 23 Hospital Outpatient 37
10 - 15 years 16 Private Practice 15
15 - 20 years 10 Community 8
> 20 years 28 University 5
Other settings 8
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Percentage of caseload Percentage of Number of UVFP seen Percentage of
voice disorders respondents (%) within the past 12 respondents (%)
months
None 10 None 6
1-25% 39 1-9 51
26 - 50% 13 10-19 13
51 -75% 10 20-29 11
76- 100% 28 30 -39 5
40 - 49 7
50 + 7

It is clear that a majority of respondents worked in a hospital setting and that they

represented a wide range of clinical experience.

Voice Outcome Measures

Table 2. contains a list of the most commonly used voice outcome measures reported by the
respondents to detect the treatment effect for patients with UVFP. There was no reported
difference in the selection of pre and post voice therapy voice outcome measures. The
responses were collated one of five different voice outcome measure categories as
previously described [3, 13, 31]. The most commonly used voice outcome measures
reported by the respondents were Maximum Phonation Time [39] and S/Z ratio [32] (35% of
respondents), the Voice Handicap Index- 10 (VHI-10) [33] (31% of respondents) and the
GRBAS [34] (29% of respondents). A smaller number of respondents (15%) reported to use
other non-voice outcome measures examples including: AusTOMS [35], Leicester Cough
Questionnaire [36], Vocal Tract Discomfort Scale [37] and the Evaluation of the Ability to

Sing Easily (EASE) [38].

Table 2. Hierarchy of voice outcome measures

Types of Voice Outcome Percentage of Respondents (%) Examples of voice outcome measures used by
Measures who used each VOM type respondents
Auditory-Perceptual 73% GRBAS [34], CAPE-V [39] & Perceptual Voice Profile [40]
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Aerodynamic measures 65% MPT [41] & S/Z [32], mean flow rate, sub glottic pressure

Patient self-rated assessments 64% VHI [41], VHI-10 [33], VoiSS [42] & VOS [43]
Visuo-perceptual measures 60% Videostroboscopy, Laryngoscopy (flexible or rigid)
Acoustic features 34% Jitter, Shimmer, NHR, FO, pitch range

Key: VOM - Voice Outcome Measure, GRBAS — perceptual rating scale (Grade, roughness, breathiness, asthenia, strain),
CAPE-V - Consensus Auditory-Perceptual Evaluation of Voice, MPT — Maximum Phonation Time, S/Z ratio — assesses for
glottal insufficiency (voiceless / voiced), VHI — Voice Handicap Index (30 Questions), VHI-10 — Voice Handicap Index (10
Questions), VoiSS- Voice Symptom Scale, VOS — Voice Outcome Survey, Jitter - cycle-to-cycle variations of fundamental
frequency (Hz), Shimmer - cycle-to-cycle variations of amplitude (dB), NHR- Noise to harmonic ratio, FO - fundamental
frequency.

* Percentages do not total 100 as they are based on responses to separate questions.

Characteristics of voice therapy

Content of therapy

Figure 1 shows the frequency of the type of voice therapy used with UVFP patients. Indirect
voice therapy i.e. vocal hygiene was used by 80% of respondents to patients with UVFP.
Direct techniques including: respiration/ breathing, Vocal Function Exercises [7] and
Resonant Voice [4] were used by 50% or more respondents. The least frequently used
treatments were LSVT® 12.4% [29] and electrical stimulation 6.7% [27]. A number of
techniques were reported to be “used occasionally” by some respondents (i.e. digital
manipulation, pushing exercises) but it is unclear in what circumstances these were applied.
Respondents were asked to list other types of voice therapy that they used with UVFP that
were not included as options in the questionnaire. These additional techniques included: trills
[6], tubing therapy/ LaxVOX [44], straw therapy [45], counselling, swallow-sigh, forced

plosives [46, 47], head turn & lift, adduction exercises and singing exercises.
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Figure 1. Content of voice therapy
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Key: LSVT ®- Lee Silverman Voice Treatment

The results in Figure 1 highlight the considerable variability between respondents in the
types voice therapy used to treat patients with UVFP. Apart from the general consensus for
the use of vocal hygiene, the respondents did not agree on a typical type of voice therapy for
patients with UVFP and it could be hypothesised that there is an individuality to the voice
therapy selected. For example, the “release of constriction” exercises were reported to be
used frequently by 34% of respondents, but also reported to never be used by 37% of
respondents when treating patients with UVFP. Similar variability was seen with the
selection of pitch / intonation exercises (37% frequently vs. 25% never) and relaxation (25%

frequency vs. 32% never).
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Justification for voice therapy

Table 3 lists a series of factors provided by the respondents for the types of patients they
considered ‘ideal’ or typical patients for voice therapy treatment, along with rationales
considered for those that do not receive voice therapy treatment. The most commonly
reported treatment approach for patients with UVFP was a combination of surgical
intervention and voice therapy. However, it is clear from the respondents that some patients
with UVFP did not receive voice therapy at all. The stated rationale for not providing voice
therapy was predominantly related to patient factors that impacted on their appropriateness
for voice therapy. These factors included the presence of a large glottal gap, airway
compromise, dysphagia and other concomitant medical conditions. Interestingly, limited or
inconsistent access to ENT services appeared to be a major determinant for both providing

and not providing voice therapy.

Table 3. Justification for voice therapy
Often provide voice therapy Sometimes provide voice therapy Rarely provide voice therapy

All patients except those who are end Depends on ENT e.g. Priority for surgery Large glottic gap

of life

Education/ indirect therapy about the Cause of the UVFP No access to ENT

voice and how it works even if surgery

follows

Except if there are airway issues or If the patient declines surgery or patients Treatment for other conditions —

dysphagia level of concern voice less priority e.g. radiation/
cancer

Limited access to ENT To facilitate optimal voicing Dysphagia

While awaiting ENT review or surgery Depends on the position of the VFs Airway compromise

Dependent on glottal gap Limited ENT support

Minimal aspiration risk

Awaiting spontaneous

recovery

Key: ENT — Ear Nose & Throat Surgeon, UVFP — Unilateral Vocal Fold Paralysis; VFs — Vocal Folds;

88



Timing of intervention

To further understand the role of the speech—language pathologist in the management of
UVFP, respondents were asked to identify when voice therapy was commenced in a typical
patient’s journey. The majority of respondents reported that voice therapy (direct and/or
indirect) was commenced at a “pre-surgical” stage (73% of cases) and then also following
surgical intervention (61% of cases). Less commonly, voice therapy was provided at only the
post-surgical intervention stage in 18% of cases. In the small number of cases (9%) where
no surgical intervention was offered, the timing of voice therapy was influenced by service

factors such as waiting lists and caseload availability (i.e. not based on a clinical rationale).

Dosage

Duration of therapy

The majority of respondents reported that they provided 10 or fewer sessions of voice
therapy to patients with UVFP. A total of 43% of respondents reported that they provide 1 - 5
sessions of voice therapy, while 39% provided 6 - 10 sessions of voice therapy. Only 6% of
respondents reported to provide more than 10 sessions of voice therapy. The remaining
12% of respondents were unable to quantify the number of voice therapy sessions and
suggested that it was dependent on a number of factors such as patient diagnoses and

clinical experience.

Frequency of therapy

The most commonly reported frequency of therapy provided was weekly voice therapy for
UVFP patients (42%), whilst others reported a fortnightly provision (20%). More intensive

therapy was less common (twice weekly = 16%, daily = 6%). It was unclear from the
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questionnaire why more intensive types of voice therapy frequency were less common and
only provided to certain patients. A total of 16% of respondents reported variable frequency
of voice therapy which was dependent on patient factors e.g. availably to attend voice
therapy and treatment success. Respondents also described a reduction in the frequency of
sessions over time (e.g. weekly to fortnightly and then monthly) in a presumed stepped-

withdrawal approach.

Factors which impact delivery of voice therapy

Figure 2 shows the factors identified by the respondents that were likely to impact the
delivery and provision of voice therapy to patients with UVFP. The factor reported to have a
more significant impact were “appropriateness of the voice disorder” and “patient concern”.
The two factors that were most frequently reported to have little impact on the provision of
voice therapy were “facility and work place settings” and “clinical confidence of the speech-

language pathologist”.
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Figure 2. Factors which impact voice therapy
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Further training

Most respondents (77%) reported to have participated in professional development to
enhance their knowledge of voice and guide treatment selection for UVFP. Respondents
identified examples of their professional development including: training provided by national
speech pathology organisations, voice conferences, voice courses presented by developers

of techniques e.g. Voicecraft ® [48] and the undertaking of post-graduate study.
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Summary of voice therapy characteristics (as reported by respondents)

Respondents who completed the questionnaire identified the characteristics of the voice
therapy that they provide to patients with UVFP. Figure 3 is a summary of the typical
characteristics (as identified by the majority of the participants) and treatment journey for
patients with UVFP. The typical respondent was characterised as follows: (a) working as a
speech-language pathologist for less than 15 years, (b) has been treating voice patients for
less than 10 years and (c) works in a hospital setting where (d) they see less than 25
patients with UVFP per year. The typical respondent has also sought professional
development to develop their voice skills which help guide their selection of the voice

therapy characteristics.

Figure 3. Typical voice therapy process as reported by a majority of questionnaire
respondents
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5.5 Discussion

This is the first study to report on the content, timing and dosage characteristics of voice
therapy provided to patients with UVFP by speech-language pathologists in clinical practice.
An electronic questionnaire format was used to collect a range of data from 110 speech-
language pathologists across a number of countries and with a variety of levels of
experience. The findings of the questionnaire reveals variability in the characteristics of the
voice therapy currently provided by speech-language pathologists and helps to identify the

factors which influence the design and delivery of the therapy programme.

Previous studies

To date no studies have specifically investigated the characteristics of the voice therapy
provided to patients with UVFP using a cross-sectional survey design. Previous studies have

used a survey-based approach to investigate the characteristics of treatment for various
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other voice disorders [9, 11]. These studies have found that clinicians utilised a range of
treatment techniques and that clinical experience is an important factor in clinical decision
making. In addition, Sellars et al. [49] reported on the treatment approaches used by
speech-language pathologists working in the United Kingdom in the management of non-
organic ‘hoarseness’ and also identified a number of patient-centred factors that guide

treatment selection.

Walton et al.’s recent systematic review [3] revealed that there was a disparity in the
published literature regarding the content, timing and dosage of the voice therapy provided

to patients with UVFP. The cross-sectional survey data reported above serves as further

confirmation of these findings. The systematic review [3] also highlighted the poor quality of

the existing studies and recommended the development of treatment protocols in order to

formally control the independent variable to test intervention efficacy. Several recent studies

have described a voice therapy treatment protocol for patients with UVFP [27, 50, 51].
However, these treatment protocols were not based on current practitioner consensus of
content, timing and dosage of the voice therapy provided to UVFP patients. Despite there
being no current consensus for the characteristics of voice therapy provided to UVFP
patients, recent papers note that there are likely to be a number of factors that may
contribute to the success of voice therapy [2, 3, 27, 28]. The data from our current cross
section survey provides valuable insight into clinical practice as currently performed by a
wide variety of experienced clinicians. This data may therefore provide a basis by which

more standard treatment protocols can be realistically developed.

In addition to providing insights into current practice in UVFP treatment, the current study
also further develops the methodological approaches used in the current literature by (a)

using a survey tool with content and structure developed from the findings of a published
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systematic review [3] and (b) using an electronic dissemination process that enabled access
to a broad range of practicing speech-language pathologists, leading to the collection of a
large sample size. Furthermore, the use of a questionnaire allowed for the collection of
descriptive responses. This enabled a detailed analysis of the current clinical perspectives of

speech-language pathologists who provide voice therapy for patients with UVFP.

Main Findings

The current study provides some promising information for the use of voice therapy for the
management of patients with UVFP and identifies some clinical characteristics of voice
therapy that can be used in future clinical trials in order to maximise transfer to practice.
Respondents reported that voice therapy was offered to approximately 52% of patients with
UVFP and this was slightly higher than previous reports [52]. This finding may be due to the
majority of respondents reporting to working in a hospital (inpatient / outpatient) setting.
Predominately, patients with UVFP received a combination of surgical intervention and voice
therapy with voice therapy preceding and following the surgical intervention. The majority of
respondents also reported using a combination of direct and indirect voice therapy typically
for a maximum of 10 sessions provided on a weekly basis. The respondents showed
variability in the content, timing and dosage of voice therapy provided to this patient group.
Direct treatments commonly included respiration / breathing exercises, vocal function and
coordination exercises and therapy to maximise vocal resonance. These treatment
techniques and approaches have evidential support with other voice disorders (e.g.
functional dysphonia [11, 49]) but have a more limited evidence base for treating patients
with UVFP. Specific voice therapy techniques require further research to establish evidence
of efficacy for UVFP treatment. Despite the variability, there was found to be several
consistent factors and themes used by respondents to guide their selection of voice therapy

characteristics.
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Themes which guide voice therapy

The current study has enabled the identification of a number of themes as described by
respondents. The following features may be considered when designing voice therapy for

patients with UVFP in both a clinical and a research context;

(1) Aims of voice therapy: The overall goals of voice therapy for UVFP should aim to (a)
improve glottal closure, (b) eliminate any (secondary) laryngeal hyperfunction and
abusive/maladaptive vocal habits (c) improve airflow efficiency for phonation and (d) improve
vocal quality and durability [13, 16, 19]. As reported by the respondents, voice therapy that
endangers these four main tenants of treatment for patients with UVFP would be considered
contraindicated, may cause harm and may exacerbate the voice symptoms.

(2) An individual treatment approach: The questionnaire respondents reported that the
voice therapy provided is not a ‘one size fits all approach’. It is clear that patients with UVFP
are affected differently and a number of patient related factors (e.g. perception of disability
and vocal demands) impact on treatment design. This does not preclude the use of a
treatment protocol for patients with UVFP but does mean that the protocol would need to be
sufficiently flexible to accommodate individual patient context.

(3) Timing of voice therapy: It would appear that the timing of voice therapy is strongly
influenced by the referral source rather than by the speech pathologist. It was not possible to
explore other factors that may impact on therapy timing within the current questionnaire
format. An alternative methodology such as an in-depth structured interview may provide
more detailed information about the timing of voice therapy. Several recent studies have
opted for early voice therapy intervention for the management of UVFP [28, 50, 51]. This
approach is presumably based on principles of neuroplasticity and motor-learning [53, 54]
and an aim to reduce the potential for maladaptive phonatory behaviours [16, 28, 55].
However, the evidence base for this approach is limited [16, 50]. Similarly, early voice
therapy intervention as a strategy to reduce the need for surgical intervention has not yet

been explored.
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(4) Content of voice therapy: There is currently no consensus for the content of voice
therapy provided to patients with UVFP. However, a combination of both direct and indirect
voice therapy treatments was commonly reported to address the relevant subsystems of
phonation (respiration, phonation and resonance). There have been several recently
published treatment protocols which use this subsystem approach [28, 56]. Despite
encouraging results, further studies are required to fully evaluate the treatment efficacy of
these approaches.

(5) Voice therapy dosage (duration and frequency): The evidence base has yet to
establish the optimal duration dosage of the voice therapy for patients with UVFP.
Nevertheless, published studies [16, 51, 55] do appear to have an upper limit of treatment
sessions and the questionnaire data indicates that a large majority of clinicians do not offer
more than 10 sessions. This suggests that the choice to extend voice therapy beyond 10
sessions would require significant reflection about (a) the appropriateness of the candidate
for voice therapy b) the aims of the voice therapy and (c) the possibility that the voice
therapy may be contributing to or maintaining the dysphonia. Similarly, the frequency of
voice therapy for patients with UVFP has not been examined in the literature. Studies from
related areas (for example Functional Dysphonia [57, 58]) have compared weekly therapy to
more intensive treatment and have found improved satisfaction and quality of life in patients
with functional dysphonia with more intensive treatment. However, it is not clear how
transferable these findings are to patients with UVFP given the theoretical principles of motor
learning and neuroplasticity that are relevant to conditions of neurological impairment [53,

59].

Clinical Implications

The results of this present study and those of previous UVFP research identify that there is
currently no consensus for the characteristics of voice therapy provided to patients with
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UVFP. The findings of this study suggested that the lack of consensus is the result of an
individualised approach to the treatment selection. This study discovered two key features
for the clinical implementation of voice therapy for patients with UVFP. These were: 1)
despite the variability in the voice therapy characteristics there is a typical process for the
voice therapy provided to patients with UVFP as seen in Figure 3 and 2) the treatment
selection is individualised as it is impacted by several factors including: clinician, patient and
setting/ facility factors. The collated findings of the study shown in Figure 3 should be used
as a guide by speech-language pathologists when selecting and individualised voice therapy

treatment approach for patients with UVFP.

Strengths and weaknesses

A cross sectional survey was used, with a variety of question types in order to gather
information to investigate the current perspectives for the characteristics of the voice therapy
provided to patients with UVFP. A variety of question types were selected in order to gather
information on the content, timing and dosage of the voice therapy. Furthermore, the study
was able to recruit a large number of participants from a range of countries which provided a
diverse perspective. However, some respondent features could be considered a limitation of
the current study. For example, 10% of respondents reported that their current clinical
caseload does not include voice disorders and identified both clinical rotations and
management positions as contributing factors for this. Similarly, 8% of respondents reported
to have not seen a patient with UVFP within the past 12 months due to a variety of reasons
(including maternity leave and increased managerial responsibilities). However, the data
from these participants were included because the respondents were still able to provide
valuable perspectives on the subject matter. The current study specifically focused on the

perspectives of the speech pathologist who provide voice therapy. However, the findings in

98



Table 3 suggest further exploration is required to inform the understanding of how the ENT
surgeon interacts with the speech-language pathologists clinical decision making and
treatment selection. We also recognise that the design of the questionnaire did not always
allow the participants to provide context and rationale for some of their responses. An
example of this was the dosage of voice therapy where respondents were unable to explain
the rationale behind their delivery model. Additional features that were not investigated by
the questionnaire included provision of homework (specifically the quantity, duration and
content) and the effects of fatigue when selecting voice therapy. It is recognised that a
further more detailed examination of these factors is required using a structured interview

methodology with subsequent thematic analysis using a qualitative framework.

5.6 Conclusion

The findings of this cross-sectional survey study have revealed there is currently variability in
the selection and use of the voice therapy techniques by clinicians who treat patients with
UVFP, as well as variability in the content, timing and dosage of the voice therapy for
patients with UVFP. These results concur with the findings of related literature [9, 11, 49]
and a recently published systematic review pertaining to voice therapy for patients with
UVFP [3]. Several factors were identified which are likely to impact and guide treatment
selection and these features should be considered when designing voice therapy for patients
with UVFP in both a clinical and research setting. A set of themes and characteristics have
been identified to aid the design and delivery of voice therapy for patients with UVFP in both
a clinical and a research context. A future study aiming to complete a detailed analysis of
clinician clinical decision making using semi-structured interviews will be conducted in order

to investigate these survey data further.
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5.7 Appendix

Q 1. Which country and region do you work in? (Please write below)

Q 2. What is your current main clinical work setting?

Hospital - inpatient
Hospital - outpatient
Community

Private Practice
University

Other (please specify)

HmnnE

Q 3. How many years of clinical (speech pathology) experience do you have? (Please write
below)

Q 4. How many years of clinical experience do you have working with voice disorders?
(Please write below)

Q5. Have you had clinical experience treating dysphonia due to unilateral vocal fold
paralysis? (Please enter your response below)

[] No

[] Yes, | have treated patients with dysphonia due to unilateral vocal fold paralysis
(Please enter the approximate years in the box below)
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Q 6. Please estimate the percentage of people with a voice disorder on your current clinical
caseload?

None
1-25%
26 - 50%
51-75%
76- 100%

HmEnn

Q 7. Please estimate number of patients with a voice disorder due to unilateral vocal fold
paralysis that you have seen within the past 12 months

Q 8. Which outcome measure/s do you use to assess a voice disorder due to unilateral vocal
fold paralysis? (Please select as many outcome measures as needed. If selected, please
provide the name of the outcome measure/s)

[] Auditory perceptual voice assessment (e.g. GRBAS [34], CAPE-V [39])

[] Visual perceptual assessment (e.g. Interpretation of videostrobe / laryngoscope
images)

[] Aerodynamic assessment (e.g. maximum phonation time, S/Z ratio [32])

Patient self-rated assessment (e.g. VHI [60], V-RQOL [61])

[] Acoustic features assessment (e.g. jitter, shimmer, harmonic-to noise ratio)

[] Other

[] None of the above
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Q 9. Please indicate how often you would use each of the following types of voice therapy
for treating patients with unilateral vocal fold paralysis.

(Frequently - use with > 50% of patients with UVFP)
(Occasionally - use with < 50% of patients with UVFP)

Frequently | Occasionally Never

Vocal hygiene

Breathing/ Respiration

Smith Accent Method Breathing
[62]

Vocal Function Exercises
(Stemple, 2004)

Resonant Voice / Forward
Resonance

LSVT [63]

Pushing exercises/ maneuvers
against resistance

Twang

Electrical stimulation

Digital manipulation / massage

Pitch / intonation exercises

Non-verbal/ playful noises

Yawn / sigh

Easy/ gentle onset

Cough/ hard glottal attack

Release of constriction

Relaxation

Posture / positioning
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Q10. Are there any other additional types of voice therapy that you would use for treating
unilateral vocal fold paralysis? (If yes, please list any additional types of therapy below)

[] Yes
[] No

Q 11. In your current main clinical setting, is voice therapy (direct and/or indirect) ever
offered as the initial mode of treatment for patients with unilateral vocal fold paralysis?
(Please select the most appropriate response and list situations when this typically occurs
e.g. non-dysphagic patients, limited access to ENT etc.)

[] Always
[] Sometimes
[] Never

Q 12. If patients are selected for surgical intervention for their unilateral vocal fold paralysis,
at what stage is voice therapy typically offered?

[] Pre-surgery only

] Post-surgery only

[] Pre-and Post-surgery

[] No voice therapy provided

Q 13. How many voice therapy sessions do you typically provide to patients with unilateral
vocal fold paralysis?

] 1 - 5 sessions
[] 6 - 10 sessions
[] 11+ sessions
] Other

Q 14. In your typical practice, how often are voice therapy sessions offered for patients with
unilateral vocal fold paralysis?

Daily

Twice / week
Weekly
Fortnightly
Other

Hmnnn
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Q 15. Which outcome measure/s do you use to determine the success of voice therapy for
patients with unilateral vocal fold paralysis? (Please select as many outcome measures as
needed. If selected, please provide the name of the assessment/s)

[] Auditory perceptual voice assessment (e.g. GRBAS [34], CAPE-V [39])

[] Visual perceptual assessment (e.g. Interpretation of videostrobe / laryngoscope
images)

[] Aerodynamic assessment (e.g. maximum phonation time, S/Z ratio [32])

Patient self-rated assessment (e.g. VHI [60], V-RQOL [61])

[] Acoustic features assessment (e.g. jitter, shimmer, harmonic-to noise ratio)

Other

[] None of the above

Q 16. Using the 5-point scale please indicate how much the following statements influence
your planning and implementation of voice therapy for patients with unilateral vocal fold
paralysis.

(1 = No influence, 3 = Neutral & 5 = Significant influence)

| 1 2 (3 (4 |5
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Patient concern about
their voice disorder
Patient compliance with
therapy and home
practice

Willingness to give up
negative vocal habits
Appropriateness of the
voice disorder for voice
therapy intervention
Patient expectations of
voice therapy (e.g.
realistic goals)

Patient factors (e.g.
age, health or work)
Facility/ workplace
factors (e.g.
Procedures, resources
or waiting list)

Clinical confidence to
treat/ manage the voice
disorder

Q 17. Have you received further professional development in the assessment and
management of voice disorders?

(If yes, please list the professional development)

[] No
[] Yes

Q18. Would you like to make any other comments regarding the provision of voice therapy
for patients with unilateral vocal fold paralysis that from your experience you feel is relevant,
or was not captured in the above questions?
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6 CHAPTER SIX: AN IN-DEPTH
INVESTIGATION INTO THE
CHARACTERISTICS OF VOICE
THERAPY FOR PATIENTS WITH
UNILATERAL VOCAL FOLD
PARALYSIS

The study reported in Chapter five (Study two) explored the clinical perspectives of speech-
language pathologists about the voice therapy provided to patients with Unilateral vocal fold
paralysis (UVFP). The findings provided an overview of the clinical characteristics of the
voice therapy provided by speech-language pathologists, and informed the development of a
voice therapy schema, which outlined key factors involved in the provision of voice therapy

to people with UVFP.

However, the findings highlighted further questions about the specifics of the components of
management (e.g. patient, clinician and clinical setting factors) and the rationale that
clinicians had for their clinical application. These questions require more in-depth exploration
that was beyond the scope of a cross-sectional survey. Therefore, the study described in
Chapter six (study 3) will explore these questions in further detail, using an in-depth

interview methodology.

This study is a submitted manuscript:
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Walton, C., Conway, E., Carding, P., Flanagan, K., Sav, A. and Blackshaw, H. The
Characteristics of Voice Therapy for Patients with Unilateral Vocal Fold Paralysis: Semi-

structured Interviews (submitted to the Journal of Voice, October 2018)
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6.1 Abstract

Background: There is currently limited consensus in the unilateral vocal fold paralysis
(UVFP) literature for the characteristics of voice therapy used to manage patients with
dysphonia. This study is the final part of a three-part investigative study design to determine
the characteristics of voice therapy provided to patients with neurogenic dysphonia due to
UVFP. It aims to gain an in-depth understanding from the clinical experience of speech-
language pathologists and to determine the factors and themes which impact and help guide

voice therapy treatment practice.

Objective: To explore the clinical perspectives of speech-language pathologists who provide

voice therapy to patients with neurogenic dysphonia due to UVFP.

Study Design: Qualitative research design, using semi-structured, in-depth interviews

Methods: Seven in-depth, semi-structured interviews were conducted with experienced
speech-language pathologists. The authors developed the interview guide based on the
findings of two previously published studies a) a systematic review and b) a cross-sectional
and the interviews were conducted via phone or skype and recorded. They were then
transcribed and analysed using the Framework of Analysis technique and a previously

developed components of voice therapy schema.

Results: Four themes and associated sub themes were identified from the interview data.
These were 1) Context for guiding voice therapy, 2) Components of voice therapy, 3)
Success and ceasing voice therapy and 4) Evidence-based practice. The results
demonstrated a consensus for the components of voice therapy and the factors which

influence clinical decision making.

Conclusions: The findings of the study provide a guide for the treatment of UVFP which
should be applied to future UVFP research and clinical management of dysphonia arising

from UVFP.

Keywords: Voice Therapy, Unilateral Vocal Fold Paralysis, Treatment, Dysphonia
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6.2 Introduction

Dysphonia due to unilateral vocal fold paralysis (UVFP) is a motor disorder resulting from
iatrogenic, idiopathic or other acquired injuries to the recurrent laryngeal nerve (RLN) [1, 2].
The motor deficit results in the absence of abduction and adduction to one of the vocal folds
when phonating, leading to a glottal insufficiency. The paralysed vocal fold presents as
flaccid with reduced muscle tone due to a loss of innervation to the intrinsic laryngeal
muscles innervated by the RLN [3]. These neuromuscular deficits consequently impact upon
the balance of the entire vocal mechanism, including respiratory control, voice onset timing,
voice quality and resonance [3-7]. Therefore, voice therapy is a common treatment approach
used to rehabilitate neurogenic dysphonia secondary to UVFP. However, the specific
characteristics of optimal voice therapy for this patient group are not known [1]. The first
criteria of evidence-based practice (EBP) is to determine if treatment practices are clearly
described and readily replicated [8, 9]. The process of describing treatment practices is a
complex one, which requires analysis of both external sources (e.g. research evidence) and
internal sources (e.g. clinical expertise and practice context) [10]. To begin to address the
issues of identifying and describing the characteristics of optimal voice therapy provided for
the management of dysphonia in patients with UVFP. This study uses in-depth semi
structured interviews with practicing speech-language pathologists to determine their current

routine clinical practice for patients dysphonia resulting from UVFP.

A recent systematic review found that there was variability in the characteristics of voice
therapy in the research literature, particularly regarding the content, timing and dosage of
treatment [1]. One recommendation made by this systematic review was the incorporation of
treatment protocols in order improve the quality of evidence for the management of UVFP
[1]. Several of the more recent studies examining voice therapy treatment for UVFP have
begun to demonstrate increasing methodological quality by articulating specific treatment

goals, standardising the content of voice therapy (using protocols), commencing intervention
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early and implementing intensive treatment approaches [7, 11, 12]. However, despite these
developments, there remains ongoing variability in the literature for the voice therapy
characteristics (specifically content, timing and dosage) provided to patients with UVFP. This
limits the ability to establish evidence-based voice therapy and the principles of the

management for these patients [1].

A recent study by the authors of this paper used a cross-sectional survey design to
investigate the characteristics of the voice therapy provided to patients with UVFP by
Speech Pathologists [13]. The survey responses from Speech Pathologists (n=110) revealed
that the provision of voice therapy is strongly influenced by factors associated with the
patient (e.g. age), the clinician (e.g. professional development) and the workplace setting
(e.g. waiting lists). The study also found that the characteristics of voice therapy, specifically
the content, timing and dosage of treatment, were individualized for patients, rather than
directed by a protocol [13]. Figure 1 summarizes the findings of this cross-sectional survey,
specifically illustrating the components of the voice therapy used for the management of
patients with UVFP. Five key factors were recommended by the previous study to guide the
voice therapy selection: aims of the voice therapy, individual approach, timing, content and
dosage of the treatment [13]. However, given the design of the study, we were unable to
collect detailed information of clinical rationale or decision-making processes of the speech-
language pathologists with respect to the five key features. Therefore, in order to gain a
deeper understanding, it is important to seek the detailed perspectives of experts within the

field.
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Figure 1. Cross-sectional survey components of voice therapy [13]
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Aims of the current study

The current study was designed to gain an in-depth understanding of the decision-making
processes and the characteristics of voice therapy used, in the management of patients with
neurogenic dysphonia arising from UVFP from the perspectives of expert clinicians. To
achieve this, a series of semi-structured, in-depth interviews were conducted with expert
voice clinicians about their experiences in the management of UVFP. The data was

analysed using a qualitative Framework of Analysis [14] approach.

6.3 Method

The current study used a qualitative phenomenological design to explore the experiences of
Speech Pathologists who work with people with UVFP. The therapy schema produced by
the cross-sectional survey (Figure 1) [13] was used to guide the interview guide and analysis
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of the semi-structured interviews. This approach is in keeping with previous research that
has aimed to gather in-depth knowledge of the treatment characteristics of voice therapy for
other types of voice disorders [15-17].

The study was approved by the Australian Catholic University Human Research Ethics

committee (number: 2016-242E).

Interview guide design

In-depth semi-structured interviews were conducted to allow participants to share detailed
perspectives of their clinical reasoning, specifically the ‘why’ of decisions made relating to

characteristics of voice therapy, which were not captured in previous research.

The interview guide was divided into three different sections (a) context, (b) voice therapy for
UVFP and (c) factors which influence voice therapy. Questions in the context section
focused on the clinical experiences of the speech-language pathologists. Questions related
to voice therapy asked about the components of voice therapy used to manage patients with
UVFP, and the factors section included questions about the effectiveness of voice therapy
and the future directions. To ensure the developed interview guide captured the intended
outcomes, the authors reviewed the interview guide with an independent expert qualitative
researcher (AS) and conducted pilot interviews with two speech pathologists prior to
commencing data collection. The interviews were audio recorded, and transcribed verbatim

prior to analysis.

Participants

Participants were recruited from the 110 Speech-Language Pathologist (SLP) respondents
to a recently conducted online cross-sectional survey on the same topic [13]. Participants

who responded to the cross-sectional survey, were invited to further volunteer to participate
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in the semi-structured interviews. A set of three questions were sent to the participants who
volunteered to be potential interview respondents (1. How long have you been a speech
pathologist?, 2. How many years have you worked assessing and treating voice disorders?,
and 3. In the past 12 months, how many patients with UVFP have you seen?). Based on the
responses, potential interviewees were selected if they met the criteria for being experienced
clinicians in managing patients with UVFP. The inclusion criteria included: at least 1 year of
clinical experience, experience managing patients with dysphonia and current or recent
treatment of patients with UVFP within the past 12 months. Potential participants were then
invited to take part in the interview and provided verbal informed consent prior to

commencing the interview.

Interview Procedure

All interviews were conducted by the first author (CW), allowing her to have a first-hand
knowledge of the data to support analysis. Interviews were conducted either via skype (6) or
via the telephone (1). The interviews were recorded using electronic devices. The complete
interview guide is provided in the appendix. The interviews comprised of open-ended
guestions, which allowed the participants to share their perspectives. All participants were
asked the same questions outlined in the interview guide, while additional questions were
used to further explore participant responses or gather further detail. Additionally, confirming
of responses was conducted during the interview to ensure a ‘circling back technique’ [18]

using such prompts as ‘can you tell me more?’.

The interviews ranged in time from 25 — 50 minutes (Average interview length 41 minutes).
After the 7" interview there was adequate sampling of speech pathologists and thematic

saturation of the data was achieved and no further interviews were conducted.
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Analysis of Data

The data analysis was conducted over three months (March — May 2018). The data were
analysed using a Framework of Analysis technique as described by Ritchie and Spencer
[14]. Upon completion of the interviews, the participants were allocated a participant number
based on sequential order (e.g. V001), the de-identified recordings were then transcribed
verbatim by a professional transcription service. The written transcripts were sent to the
respective participants for review, feedback and approval. This ‘interviewee checking’
process aided the quality of data collection and trustworthiness of the findings, allowing
interviewees the chance to validate the content of the transcripts and ensure that the
interview captured their perspectives and clinical experiences [14]. The Framework of
Analysis comprises of five stages 1) familiarisation, 2) identifying thematic framework, 3)
indexing, 4) charting and 5) mapping and interpretation [14]. Consequently, data analysis
commenced with the familiarisation of the data via multiple readings of the transcripts. In the
second phase of the analysis, the first author (CW) used the three topics from the interview
guide as priori codes used for initial coding. From this analysis the following themes and sub
themes were revealed: context (clinical setting, patient features, clinical background), voice
therapy for UVFP, and factors which influence the treatment effect. The third phase of the
data analysis involved revision and refining of the initial themes, and the identification of a
new theme ‘evidence- based practice’, which became evident from the interview data during
initial coding. In the fourth phase, the coded data were extracted from the transcripts and
collated into an excel document and mapped by the themes and sub- themes identified from
the interviews. The final phase was the mapping interpretation of the key characteristics
within the excel document including: diagnosis, pre-voice assessments, goal setting, voice
therapy components, progress & review-outcome measures and goals. This final analysis
guided the development of a schematic follow chart which allowed for a clear understanding

of the interview findings.
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6.4 Results

Participants

Seven experienced speech-language pathologists participated in the study (mean of 18
years’ experience treating voice disorders). Respondents worked in both hospital (inpatient /
outpatient) (75%) and/or private practice settings (25%), with a portion of their clinical
caseload including the active assessment and treatment of voice disorders including patients
with UVFP. Clinical experience of the interview respondents with voice disorders ranged

from two to approximately 30 years (approx. average 15.5 years.

Thematic Analysis

The data revealed four main themes with a series of sub-themes embedded within them,

these are outlined in Table 1. Each theme will be described individually.

Table 1. Identified themes and sub-themes
THEME 1: Context for guiding voice therapy

including:

Diagnosis and aetiology

Glottal insufficiency and compensation

Patient assessment

Patient preferences for voice therapy

THEME 2: Components of voice therapy including:

e Therapy techniques
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¢ Timing of intervention
o Dosage (duration and frequency)

e Practice (homework)
THEME 3: Success and Ceasing of Voice Therapy:

¢ Outcome measurement
e Success and treatment progress

o Discharge decisions and progress
THEME 4: Evidence-based practice:

¢ Need for evidence

e Future of UVFP research

THEME ONE: Context for guiding voice therapy

A series of key factors were highlighted by the participants with respect to the contextual
information they use when making treatment decisions, including diagnosis and aetiology,

degree of glottal insufficiency and individual patient factors.
Diagnosis and Aetiology

The speech-language pathologists acknowledged that both the aetiology and severity of

RLN injury were key determiners of treatment selection (and prognosis):

“It probably would depend ... on the aetiology of the ... UVFP ... So, whether it was

any iatrogenic injury, or whether it’s thought to be post viral.” (V006)

“If [the UVFP has] ... arisen from a medical procedure...how [has] the nerve... been

affected? Has it been damaged, or stretched?... Do we expect recovery?” (V007)
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However, the respondents reported that a lack of detail provided in the referrals (that they
receive from other professionals) relating to the function of the vocal folds was a barrier to
making treatment decisions (“Sometimes the referral [description] is not necessarily what in
fact you see [during direct visualisation].” - V004). Additionally, that the use of different
diagnostic terminology influenced their treatment selection (“/f [the referral states]
paresis...see if we can get ... [the vocal fold] ... functioning again, while if it’s a paralysis,

trying to get that other vocal fold to compensate” - V001).

It was agreed between the speech-language pathologist participants that being involved in
the multidisciplinary voice team and being directly involved in the interpretation of diagnostic
information (including attendance during the direct visualisation of the vocal folds) enhanced

the ability of participants to make treatment decisions:

“Liaison with ENT... working out where the breakdown is, working out how stimulable

the patient is [to voice therapy], and ...the patient’s ... prognosis.” (V006)

Glottal Insufficiency and Compensation

The position of the paralysed vocal fold and resulting glottal insufficiency helped to

determine voice therapy goals:

“[It depends on] how big the glottic gap is ... if the [paralysed] vocal fold is sitting in
the midline, then ... you can get good glottic closure. But if it’s sitting in the

paramedian position, it’s going to be a different situation.” (V005)

Furthermore, the respondents all agreed that a main goal of voice therapy for UVFP was to

restore glottal sufficiency:

“Aiming to improve the closure of the vocal folds ...[and] vocal quality so that they

can use their voice how they would like to day-to-day.” (V001).
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When asked to expand on this generic aim, the respondents reported that the restoration of
glottal sufficiency referred to improving vocal fold closure (“Assist them ... to get some sound
as soon as possible so that they can function”. — V005) in order to achieve functional voice
(“to give the patient the most functional voice for them, based on what their needs are’-
V002). The importance of preventing any abnormal voicing or compensatory habits was also
discussed (“not abusing their voice too much. | want them to be using their voice well even

with using that functioning vocal fold well and not abusing their voice™ V004).

The observation of the laryngeal movements and the function during voicing, specifically the
use of maladaptive compensatory behaviours further helped guide the selection of voice

therapy:

[To] “See whether the patient has already developed any secondary behaviours, so
we can do something about it in speech therapy... Is that patient getting functional

voice out or not?” (V007)

Patient assessment

All respondents reported that patient performance on voice assessments helped determine
the level of impact on the voicing subsystems, which guided the focus of the voice therapy

for UVFP:

“The first thing we do with all patients is ... assessment of all three areas of
phonation, respiration and resonance and we try to look where ... the problem is.”

(V003).

Specifically, the selection of treatment stemmed from the patient’s presenting deficits as
indicated by the results of the baseline assessments, indicating a deficiency in one or more

of the voicing subsystems:
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“Mly priority [for treatment] would be respiratory and phonatory, but | will always talk
to the patients about the three subsystems and talk about trying to get balance

across the three subsystems.” (V002)

Patient preferences for voice therapy
All of the speech-language pathologists noted that goal setting should be patient-centered:

“It's very much a collaboration with the patient and their perception of their voice, ...
one primary goal that’s common to all patients would be to get the best voice
possible ... As voice therapist, it's very tempting to strive for that ultimate holy grail of

the perfect voice for a patient, where it might not be their goal at all.” (V007)

Similarly, the respondents reported that there were several key patient factors, which
impacted upon the selection of voice therapy. These included the patient’s voicing

requirements, level of motivation, and availability to participate in voice therapy:

Voicing requirements - “Some [patients] want to talk loud, some want to be heard in

background noise, some want to sing again, the next one wants to Skype.” (V003)

Motivation - “It’s that ... willingness [for a patient] to ... participate in a longer type of

treatment than a sort of a quick fix approach [from surgical intervention].” (V004)

“Some of them will ... just be hanging on until they can get the surgery, and | think

that affects their motivation in therapy.” (V007)

Availability - “Sometimes they’re busy, or there’s things going on that are distracting

them [from undertaking voice therapy]”. (V002)

Realistic goals (& prognosis)

Respondents also reported that goals of treatment needed to be realistic and that it was
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important that patients were made aware that they are unlikely to achieve the pre-morbid

voice quality following therapy:

“It might not be necessarily that they've got a clear voice, or a voice without any

dysphonia [post voice therapy], but it ... meets their needs.” - V001)

“I think it’s important to have a really frank conversation with the patient about what
they're likely to be able to achieve from speech pathology... [and allowing the patient]

... to make a decision about whether they want to do therapy.” (V003)

THEME TWO: Components of voice therapy:

The participants identified a number of components of the voice therapy that they used to
manage patients with UVFP, specifically therapy techniques, timing, dosage and home

practice.

Therapy techniques

There was agreement that voice therapy techniques for the management of UVFP included
both direct and indirect treatment approaches. There was also agreement that the initial
voice therapy techniques focused on vocal hygiene and education to prevent any

compensatory behaviours from occurring:

“First session would usually involve goal-setting, and also a discussion of vocal

hygiene.” (V001)

Direct voice therapy was commonly delivered using a “bottom up” approach, working
systematically through the voicing subsystems or from ‘simple’ to more complex vocal

maneuvers:

“Initially focus on trying to ...get an increased drive to the vocal folds ... using

diaphragmatic abdominal breathing.” (V002)
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“Start with a tone that ... [the patient] can get ... [then] ...move on to combinations of
vowels and consonants, move on to words, move on to sentences, paragraphs.”

(V007)

Interestingly, the direct therapy techniques used for the management of UVFP relied heavily
on techniques designed for other non-neurological types of voice disorders. One respondent
said: (“It doesn’t matter too much which type [of voice therapy technique], because you’ll

probably get benefit.”- V006). Various voice therapy techniques included:
“Forward resonance, or resonance therapy.” (V001).
“Vocal Function Exercices.” (V003)
“Semi-occluded vocal tract ... straw therapy and Lax Vox.” (V004)

“Voicecraft © with the release of constriction, and what we can do with the SOB

[quality]...

that’s very useful” (V007)

[Lip] “Trilling is a very good basic exercise ...[and] is always more difficult for
somebody with a paralysed vocal fold because ...[they] can’t build up the air pressure

as much.” (V005)

The speech-language pathologists reported that the progress through the voice therapy
hierarchy was typically quicker for patients with UVFP compared to those with other types of
(non-neurological) dysphonia. A reason for this was related to the typical rapid onset of
UVFP, as described by V002, “To go from ...a normal voice to a really breathy, asthenic
[voice]”; the voice therapy is targeting a new neurological deficit. The focus on the higher
levels of the treatment hierarchy was also reported to allow for a more rapid achievement of
voice therapy goals and faster functional transference (“Never ... start from scratch with
every patient, because [they] ... are able to come up with solutions themselves... [this

makes] ... the whole therapy process much shorter.”- V003). An example of this was
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provided by V003 with respect to Vocal Function Exercises “I would try to make those [four
core exercises] more complex, ...more oriented at how we use [the] voice ... during talking [in

connected speech]”.

All of the clinicians agreed that voice therapy for the management of UVFP requires a

combination of art and evidence base practice:

“There’s ... an artform to doing it. So, if you’re going to do resonant voice therapy or
accent method, everyone’s going to have their take on it, or their little quirks in how

they explain it to the patient, or how they facilitate change in the patient.” (V006)

This probably relates to the individual nature of the voice therapy where one approach

cannot be used for all patients. It also refers to the patient factors discussed in Theme 1.

Timing of intervention

The timing of voice therapy also appeared to influence outcomes. Participants agreed that
early intervention for UVFP was vital for the prevention of secondary maladaptive
behaviours. However, it was noted that the application of early intervention can be impacted
by external factors beyond the control of the clinician. The factors included clinical waiting

lists, access to ENT services and clinical caseload demands:

“Sometimes, by the time they get in to see an ENT and then referred to us, they've

got quite a well-entrenched problem”. (V006)

Therapy Dosage - Duration & frequency

It was clear from the responses that the dosage of voice therapy provided, were influenced
by two other factors: clinical setting and patient factors. Some speech-language pathologists,

who worked in a public health care system, described workplace restrictions on the duration
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of the voice therapy (even allowing for the variation of individual requirements for voice

therapy):

“While we are flexible, we do have an unwritten limit on probably around eight

sessions.” (V006)
While those in private practice noted financial limits to therapy dosage:

“People are paying for their therapy, so the ideal is to try and get them to their goal

as quickly as you can... [but] ...I don’t set time limits.” (V005)
As patients made progress, the intensity of the voice treatment typically reduced:

“I would look at a weekly [ voice therapy] treatment for the first three appointments,

and then we would make it ... [every] 14 days.” (VO03)

“I think it's important to keep the momentum going in the beginning, to see whether

we can make a change.” (V007)

Respondents also agreed that intensive voice therapy was more likely to be more successful
than standard (weekly) therapy, however the clinical setting was a barrier to the delivery of

intensive treatment.

“Sometimes it just means you've got to cram people into really short session times,

to be able to ... [provide intensive therapy].” (V0O06)

Practice (Homework)

To support the achievement of treatment goals, the speech-language pathologists reported
the use of homework to aid learning and the functional transference of the voice therapy
tasks. Daily practice and multiple short periods of practice throughout the day for their

patients was recommended:

“Daily homework ... no more than fifteen minutes a day.” (V001)
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“Do the exercises three or four times a day ... only in short bursts.” (V005)

However, it was not clear on what basis these recommendations were provided. The
respondents reported the use of multiple modalities to support the successful
implementation of homework tasks, including written instructions, recordings of the patient

and or clinician on smart devices, and the provision of audio recording for the patients.
“Patients will get ... a handout [that] I'll type up.” (V002)

“I record everything that | do. Most people use their smartphones and | record all of
their exercises rather than having something written out.” It often gets lost in

translation so what people remember is not actually what you've done in a session.’

(V005)

Some of the respondents referred to some of the principles of motor learning and
neuroplasticity within the context of home practice and repetitions of treatment tasks was

also discussed [19]:

“I think that we can ... go back to ... [the] ... theory on motor learning ... how do we

need to change their technique so that they can get it?” (V006)

“Repetition ... is actually doing [the voice therapy exercise]. You're setting up those
... muscles ... [s0] ... there’s a better chance of ... [the voicing exercise] ... becoming

more natural and reflexive.” (V002)

[It's like the concept of ] “LSVT ...giv[ing] the patient one thing [ such as “think
LOUD"] to think about - if they can think about that one thing, then that’s going to

have more benefit [for learning] than thinking about five different things.” (V006)

129



THEME 3: Success and Ceasing of Voice Therapy

To determine the success of voice therapy and to identify when to cease treatment, a range
of factors to support decision making was used, including: outcome measures, progress and

criteria for discharge.

Outcome measurement

Generally, the outcome measures that respondents reported using had published validity,
reliability and responsiveness to change pre and post treatment. (“I ...get other peers to do a
GRBAS on ... [patient samples] for reliability and their opinion on [the perceptual voice
quality]” — V004). However, one clinician reported using self-developed measures with
patients to detect the treatment effect (‘I use my own assessments from the Voice Clinic that
we developed which involves a questionnaire” — V005). All respondents appreciated the
value of a multi-dimensional approach to measurement. (“Covering every aspect [of
voicing].” -V003) Participants also reported the use of outcome measures pre, post and

during treatment to measure the treatment effect, and report this to their patients.

“To establish what our progress ... [has been] and then decide whether or not
further therapy ... [is] warranted or whether possibly surgical intervention ...[is]

required.” (V005)

“It’s really useful ... to say 'You were here when you first came in, and now you're

here.’ So, you’re giving them feedback, and ... you’re tracking change.” (V006)

Success and treatment progress

The speech-language pathologists reported that generally there was success from voice

therapy for patients:

“Most of them have usually met a lot of their goals” (V001)
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“l don’t think there would be too many that I've seen that wouldn’t be able to

converse. They might be mildly dysphonic or moderately dysphonic.” (V005).

It not clear whether the clinicians kept clear pre and post multidimensional data to support
their clinical practice. However, they reported that the prediction of success in voice therapy
remains difficult to determine, but all agree that a trial of voice therapy is beneficial for
patients with UVFP. To enhance the likely success of voice therapy, the speech-language
pathologists used stimulability during the initial visual-perceptual assessment to guide the
voice therapy (“try different techniques [during the direct visualization to] guide the
treatment.” (V001). The importance of monitoring treatment progress by conducting regular
reviews of progress either at each session or after a few sessions to determine if

improvement was being made, was discussed:

“I would be wanting to see improvement within a session or two, and ... [if the
patient hasn’t improved] ... would want to know, is the patient not adherent? ... [Is]...
the diagnosis wrong? Are they just not getting the therapy? Am | doing a bad job with

the therapy?” (V006)

Participants believed that the success of voice therapy for patients with UVFP was

influenced by patient factors:

“I think if you've got the right patient selection ,.. if the patient has got capacity to
learn, and if they are able to participate in the therapy programs. ... [But,] ... if they
don’t turn up, and they don't practise, | don't think ... [voice therapy is] ... going to

work.” (V006)

Again, this point illustrates the overlap with the findings in Theme 1. There was also
agreement that success of voice therapy was difficult to determine using some of the
impairment voice outcome measures as these were not as responsive to the psychosocial

factors for the patient.
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Discharge decisions and prognosis

Decisions related to stopping the voice therapy were typically made for each individual
based on one of three reasons: a) achievement of therapy goals, b) achievement of
functional voice that meets the patient’s needs (“It might not be necessarily that they’ve got a
clear voice, or a voice without any dysphonia, but it’s a voice that they’re happy with, and
that they are happy to use” - V001) or c) failure to achieve the goals of therapy in a
reasonable amount of time (“If after six sessions, the patient isn’t making what | would
consider significant progress, to the extent that it’'s making a difference for them, well then |
won't continue voice therapy.” - V002). This decision was not always straightforward
however (“I think the difficulty comes when the patient has difficulty accepting the voice that

they have achieved [ from voice therapy] may not be their ideal voice” - V007).

There was an overall consensus that there is not a clear understanding of which patients will
benefit from voice therapy and if patients will maintain the treatment effect, so it makes it
difficult to provide clear prognostic guide for future patients, or managing patient

expectations for voice therapy:

“I really would like to be able to say to patients... you will benefit from voice therapy,
or you won't benefit from voice therapy at this time. I'd like us to be able to be much

more definitive about what their outcome is likely to be.” (V002)

THEME 4: Evidence-based practice

There was a need to improve the evidence base for the management of UVFP and several

key areas from participants’ clinical experience, which warrant further research.
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Need for evidence

All participants noted that there is currently a lack of evidence available across the factors
discussed to guide their selection of voice therapy for patients with UVFP. Due to the
variable nature of UVFP (“I don’t think we’re dealing with a homogenous group of patients” -
V006) treatment selection was not a one-size fits all approach. Presently, there is no
evidence to guide the speech-language pathologists, which treatment benefits which types
of patients, so they often use their previous clinical experience and trial and error, as they
‘haven’t really seen a correlation between what [voice therapy] technique[s] and what

[patient] factors tend to go together.” (VO06)

Similarly, the speech-language pathologists noted limited evidence to support their selection

of the best voice outcome measures to use with patients who have UVFP:

“We're using the validated outcome measures as much as possible, but | think in

some areas, | think we’re lacking in definitive measures.” (V002)

“I think we need to be using other measures [ as the current measures aren’t] as
sensitive as we would like it to be. We’re looking laryngoscopically at ... [the patients
vocal folds], but let’s have a look at what’s happening within the muscles... perhaps

using [laryngeal] electromyography.” (VO07)

It was mostly agreed that There is no consensus for dosage and rather clinical experience
guides the drilling and homework recommendations, with one participant discussing the

need to be more precise in treatment:

“[To] be much more definitive about how many trials a person should carry out in a

session.” (V002)

Future of UVFP research
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The respondents also noted that there needed to be improvements in the evidence base for
the voice therapy management of UVFP. Several considerations for future voice therapy
research for UVFP and the success of patient outcomes were discussed. Firstly, the speech-
language pathologists recommended a guideline for the multidisciplinary team to help inform

treatment planning and when to refer to speech pathology for voice therapy:

“When ... [should the patient] ... have speech pathology? When should ... [the
patient] ... have surgical treatment? If ... [the patient has] ... surgical treatment, when

should they have speech pathology after that?” (V006)

Secondly, they agreed there is a need for the consensus in the diagnosis of UVFP and the
application of standardised diagnostic tools and voice outcome measures with published
validity and reliability and responsiveness to change, e.g. the basic protocol for functional

assessment of voice pathology [20].

“Some minimum standards about assessment ... and how we describe the disorder.”

(V006)

Then, with respect to the treatment provided to patients with UVFP, the respondents
appeared receptive to the use of a treatment guideline and protocol to help guide patient

management and provide the most effective treatment:

“I think it'd be great to have a set program plan. What stage do you say therapy’s not

working let’s ...[recommend] surgical [treatment].” (V004)

Additionally, that further research was required to guide the optimal dosage of the voice

therapy for people with UVFP.

“Getting a ... timeframe ... knowing the intensity and the frequency and the valuation

of what’s effective and what’s not.” (V004)
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“Timing ... That’s one of the questions that | find that people do ask very often — how
long will this take? How long before | get my voice back? How long before | can see

a difference?” (V007)

The speech-language pathologists noted that further investigation was required about the
timing of treatment and when to provide voice therapy to patients with UVFP. Despite noting
that there was a lack of evidence examining early intervention in UVFP, their knowledge
from other areas of voice therapy appeared to provide some guidance for their

recommendation of early intervention.

The final two features that the speech-language pathologists identified, which require a
stronger evidence base relate firstly to the principles of motor learning, (specifically the
acquisition of a new skill by nerves innervated by the peripheral nervous system) and
secondly, the impact of fatigue on the voice due to the UVFP (and the impact that treatment

has on muscle fatigue):

Number of repetitions - “Be much more definitive about how many trials [per therapy

target] ... we don’t have that knowledge.” (V002)

Fatigue - “Therapy is only going to be effective for a short time probably because of
the muscle fatigue...[it]...is a major issue ... when...you're working [with patients].”

(V003)

6.5 Discussion

This is the first study to conduct in-depth interviews with speech-language pathologists to
explore their clinical perspectives for the management of dysphonia arising from UVFP.

Interviews were conducted with seven speech-language pathologists to investigate their
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clinical experience in the voice therapy management of patients with UVFP. The
interviewees were all considered to be experienced in the management of dysphonia
resulting from UVFP and came from a range of clinical settings and locations throughout the

northern and southern hemispheres.

Key Findings

The findings of the in-depth interviews revealed four key themes, which illustrate the
perspectives of speech-language pathologists in the management of patients with UVFP.
These were 1) Context for providing voice therapy, 2) Components of voice therapy, 3)
Success and ceasing therapy and 4) Evidence-based practice. Based on the findings, the
previously developed ‘Treatment Process Schema’ (Figure 1) [13] has been revised to
provide a more detailed reflection of the expert approach to speech pathology management
of patients with UVFP. Figure 3. shows the current treatment schema incorporating the

results from the current analysis.
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Figure 3. Current treatment schema for patients with UVFP
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Pre-therapy processes

Theme one highlighted the importance of the context information related to the diagnosis,
aetiology severity of the nerve injury and the presenting laryngeal function to support clinical
decision making. However, barriers to accessing this information have been identified both
by the interviewees and the literature [21]. The findings of this study suggest that there is a
lack of detail provided to speech-language pathologists in referral information relating to
cases of UVFP, and that speech-language pathologists require knowledge of the type of
nerve injury (i.e. axonotmesis vs. neurotmesis), to inform treatment decisions. However, it is
noted in the literature that there remains a lack of clarity regarding diagnostic terminology,
with multiple terms used (e.g. paralysis, paresis and palsy) and a lack of specificity in
information provided surrounding the presenting severity of the UVFP and the glottal function
[21]. Reaching a consensus for the diagnostic terms used for the diagnosis of RLN injuries
leading to UVFP and dysphonia is important for both clinical decisions making for treatment,
and support clarity in future UVFP research. To address the lack of specificity in referral
information, the benefits of being included in the process of diagnosis and direct visualization
of the vocal folds is necessary, something that was discussed by the participants. The
attendance of the Speech-Language Pathologist at the initial diagnosis and first-hand
assessment/visualization of the presenting glottal function can improve and guide the clinical
decision for voice therapy provided by clinicians. The current treatment schema now reflects

the first key stage for pre-therapy diagnosis and direct visualization of the vocal folds.

Baseline Voice Assessments/ Pre-treatment Voice Outcome Measures

Once the UVFP has been diagnosed, the speech-language pathologists agreed that a
baseline assessment of the different laryngeal subsystems should be conducted as
highlighted in Theme one. Similar to the original schema, the current analysis revealed that

clinicians recommended the use of multi-dimensional assessment battery, which includes:
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acoustic, aerodynamic, auditory-perceptual and patient-self rated measures (Quality of life
measures). The results of these pre-treatment assessments help to provide some guidance
for the focus of the voice therapy, e.g. respiratory or laryngeal focus. Previous UVFP
literature has demonstrated great variability in the types of assessments used and the timing
of their application [22, 23]. The findings revealed that the experts selected assessments
that had published validity, reliability and a responsiveness to change. Theme 1 also
illustrated that these assessments could also be used to measure the treatment effect and to
determine the progress of voice therapy during treatment. The findings of the current study
clearly support the need for clinical consensus for the most appropriate assessments for
establishing baselines for patients with UVFP [22]. The revised schema now reflects the
recommended use of voice outcome measures with published validity, reliability and a
responsiveness to change furthermore. This supports the recommendations of a recently
published systematic review which recommends voice outcome measures with good

psychometric properties for measuring the treatment effect [22].

Goal Setting

Goal setting was not present in the original schema [13], however; theme one identified that
it is a key component of the treatment process. In particular, the current findings highlighted
that for the majority of the speech-language pathologists, the key goal of treatment was to
improve glottal closure and achieve a functional voice. Yet, the interviews also identified a
number of individual factors that were not identified in previous research [1, 13] which impact
on goal setting and treatment selection. These factors were, patient motivation, patient
expectations and patient preferences. Clearly, patient factors were primary influencers of the
selection of the voice therapy characteristics (content, timing and dosage). The importance
of an individual approach to voice therapy was identified by the previous cross-sectional
survey study [13], and reflected in the original schema as “patient factors”; however, the
current in-depth interviews allowed identification of the patient’s individuality, which guide the
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decision making. The patient is key to aiding the success of treatment by their willingness to
cooperate with treatment and their expectations of the treatment outcomes. To ensure that
both the speech-language pathologist and the patient jointly contribute to setting long-term
patients goals based on realistic perspectives. The inclusion of goal setting in the updated
schema, and the identification of individual factors that are key influences on goal setting
decisions illustrates the need to reconsider previous recommendations for developing a
standardized protocol, which has previously been used in the literature to treat patients with

UVFP [24, 25].

Trial of voice therapy

Both the original schema and the current revision highlight the provision of voice therapy as
central for individuals with UVFP. However, theme two in the current findings revealed
greater detail for the components of the voice therapy [13]. The speech-language
pathologists also reported on factors including timing of the voice therapy, dosage of

treatment and monitor of the success, which are discussed below.

The speech-language pathologists agreed that voice therapy should be provided to patients
with UVFP as soon as the diagnosis is made, and this is reflected in the current treatment
schema. The timing of early treatment was noted to prevent the likely development of any
compensatory habits, which may be considered maladaptive for patients with UVFP. The
early treatment was also suggested to help ensure patient quality of life and maximize
voicing of patients and could be provided early prior to any surgical intervention. However,
the interviewees noted that this was not always possible due to setting factors such as
waiting lists, delayed referrals and patient availability which was similar to previous findings
in the original schema [13]. Despite there not being a clear understanding in the previous

research for early intervention, more recent studies have included the provision of early
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voice therapy for patients with UVFP [6, 7, 25-27]. The concept of early voice therapy
warrants further investigation to compare the treatment outcomes based on the timing of

intervention for patients with UVFP.

Similar to the original schema, the current findings suggest that the approach to voice
therapy for people with UVFP should include a combination of both direct and indirect
treatment (vocal hygiene) (Walton et al., 2018). The current findings however provided more
detail regarding the details of the direct and indirect voice therapy provided. Specifically, as
reflected in the updated schema, that indirect treatment should focus on the avoidance of
any vocally abusive habits and compensation; and that these should be addressed in early
treatment sessions. The remaining majority of treatment should focus on direct treatment or
combination of treatments to address the presenting glottal insufficiency and the imbalance
of the three voicing subsystems. The findings in theme two noted that the selection of the
treatment content should be influenced by the findings from the initial assessment.
Generally, the content of the voice therapy should target the goal of increasing glottal
closure while preventing development of any compensatory behaviours. All agreed that the
selected voice therapy(s) should comprise of a treatment hierarchy targeting the respiratory
and/or phonatory subsystems and following practice of a single vowel tone in isolation, move
from phoneme to conversational level. The content or the specific treatment technique used
for UVFP remains variable in both the current and previous studies [5, 6, 13, 26, 28],
however; the present study notes that the reason for the variability is related to meeting the
individual needs of the patient and the characteristics of the presenting UVFP. Therefore, the
included content in the schema in Figure 3 depicts the general focus of the voice therapy but
encourages the clinical decision making of the speech-language pathologist to select a
content type that is most appropriate for the individual patient. These findings differ from
those of the previously developed schema [13] which listed a set of core voice therapy

treatment types most commonly used to manage UVFP.
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The interviewees agreed that the patients should be completing daily homework practice of
the tasks covered in the therapy sessions to allow for functional transference. This idea has
not consistently been reported in the literature and was not included in the findings of the
previous study and treatment process schema [13]. The speech-language pathologists
recommended that the practice of the therapy tasks should be spread out throughout the day
occurring over several spaced intervals. They also recommended that the homework tasks
should be supported by either written or audio recordings to guide and inform the target
vocal quality. Despite limited evidence in the UVFP literature for homework, the clinicians
noted to use knowledge from other areas of speech-pathology treatment and clinical

experience to guide the treatment.

Dosage

Number of sessions

The interviewees noted in theme two that treatment is typically provided to patients in eight
or less sessions to achieve the long-term treatment goals and achieve functional
communication at conversational level. Previous research does not specify the optimal
number of treatment sessions for people with UVFP, with a range of 1- 40 sessions being
reported across the research literature [29], and 1-10 sessions reported by clinician
respondents to the cross-sectional survey [13]. Without specific research evidence relation
to the optimal number of treatment sessions, the speech-language pathologists have
highlighted in theme two that monitoring progress is important in guiding the number of
treatment sessions. The respondents reported that more than six- eight sessions without
significant progress could be an indication that the therapy approach is not appropriate.
Interestingly, the interviewees noted from their clinical experience that for patients with
UVFP progress faster up the treatment hierarchy than other types of dysphonia. This may be

due to the nature of UVFP (i.e. typically from an acute injury), with less likelihood of
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ingrained patterns of muscle misuse and maladaptive vocal behaviours. The updated
schema provides a guide for the continuing and the ceasing of the voice therapy based on
the progress over the therapy sessions. The findings of theme 1 suggest that the diagnosis
and presenting injury should be reviewed if there is not demonstrated success after several
voice therapy sessions. Despite there being no clear duration for the voice therapy provided
to patients with UVFP, the findings of the current study suggest that ‘less is more’ when it
comes to the duration of therapy and having a treatment effect. These findings highlight the
need for further investigation into the optimal duration of voice therapy to attain maximal

outcome.

Frequency of sessions

The frequency for the treatment of patients was identified in theme 2 as a key factor in
decision making for the management of UVFP. Similar to the original schema [13], theme 2
highlighted that the expert clinicians preferred to offer more intensive treatment at the start of
therapy and then reduce the frequency as progress was made. Despite the limited literature
to support this recommendation, the interviewees reported from clinical experience that this
works effectively for patients with UVFP. The use of intensive treatment is seen in several
types of voice therapy treatment to manage presenting dysphonia [30-32] but is yet to be
examined for UVFP. The clinical rationale for recommending intensive treatment for UVFP
appears to have been guided by principles of motor learning and neuroplasticity as seen in
LSVT treatment [33]. Peripheral nerve injuries such as UVFP have a different prognosis and
recovery to CNS deficits, treatment for UVFP likely requires a different treatment approach.
The concept of neuroplasticity is a key feature in the management of a range of voice
disorders. However, the respondents note the potential issues of fatigue and the impact on
the frequency of the sessions. Current speech pathology treatment recommendations for
CNS conditions (e.g. LSVT) are unlikely to provide a clear guide for the management of a
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PNS injury and how best to address the associated fatigue. To date, understanding that
UVFP is a PNS injury and how it presents to the majority of dysphonias has not been

addressed in the literature or clinically tested yet.

The interviewees noted that the concept of treatment frequency should be the focus of future
research, taking into consideration the principles of motor learning and skill acquisition [19]
and comparing standard therapy to intensive treatment. Several of the interviewees
acknowledged the principles of motor learning as a factor which guides their
recommendations from homework and in session repetitions of tasks. It was agreed between
the clinicians that there is presently a lack of specificity in the UVFP literature about the
optimal treatment recommendations for patients with UVFP and dysphonia in general. Some
noted that despite several of the treatment types having clear guides for number of
repetitions per task (e.g. Vocal Function Exercise). They are cautious with the practice
recommendations they provide for patients with UVFP due to the potential fatigue effects
and development of maladaptive vocal compensation if undertaking too many repetitions.
Despite this uncertainty, the current treatment schema outlines the interviewee’s
recommendations for homework. All agreed that research is required to help guide this
recommendation but also the consideration of safely compensating for a paralysis and
working to maximise the voice and determining the optimal dosage to acquire the goal of the

treatment.

Outcome measures: Progress, therapy outcomes and discharge

The previous schema highlighted the use of multi-dimensional outcome measures to
measure the treatment effect post therapy. The current results highlighted not only the need
for post therapy outcome measurement, but also the importance of using the same outcome

measures to track progress during therapy. The majority of interviewees reported using
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measures with published validity, reliability and a responsiveness to change. This is an
encouraging finding and one conclusion from a recent systematic review demonstrated that
there is no consensus about the rationale for the selection of the voice outcome measures
and their psychometrics [22]. The speech-language pathologists also noted the rationale for
the selection and use of voice outcome measures to help detect the success of the
treatment effect, reporting to use voice outcome measures which align with the patient’s
treatment goals and aims of the voice therapy. No detectable change following a trial of
voice therapy treatment, should result in a reconsideration or re-evaluation of the diagnosis
and the treatment design. This key finding differs from previous studies, in that there is a
timelier expectation for a treatment effect and provides an objective means to determine
treatment success and guide clinical management [13]. This finding also supports the use of
measures which are valid, reliable and responsive to effectively detect the treatment effect
and encourages future research to use consistent measures to help establish a consensus
application. The accurate and consistent measure of the treatment effect in patients with

UVFP is vital for the establishment of the evidence base.

Additionally, the interviewees recommended that patients should be reviewed after eight
sessions via the same voice outcome measures that were conducted as baseline measures.
They noted that the voice outcome measures do not always reflect changes following
intervention, however they anticipate that patients should experience achievement of goals
or functional improvements following a maximum amount of eight sessions. If this is not
achieved, the speech-language pathologists agreed that a revision of the diagnosis is
required to inform future management the patient would assessment and treatment planning
to guide future management. The recommendation and guide for the ongoing assessment or
discharge from treatment is presented in the current treatment schema in Figure 3. This
provides a clear treatment guide for the management of UVFP and warrants clinical and

research investigation to help establish an improved evidence base for the management of
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UVFP and better treatment and voice outcomes for these patients.

Limitations / Future Directions

This study used semi-structured interviews to explore the perspectives of speech-language
pathologists on the management of patients with UVFP. The seven included speech-
language pathologists came from a range of settings and locations, and despite meeting
criteria for expertise in the field, it is acknowledged that the clinical experience and
perspectives of these speech-language pathologists may not reflect that attitudes and
experiences (e.g., generalizability) of all speech-language pathologists in the field. The
scope of this current paper did not allow for the inclusion of other multidisciplinary team
members i.e. ENT surgeons whose diagnostics contribute to speech-language pathology
clinical decision making and treatment planning. Due to the wide range of clinical settings,
some of the respondents may have been more integrated into the multidisciplinary team than
others and this may limit their clinical experiences and reported perspective. The recruitment
of the interview participants from a previous study could be considered to have limited the
sample pool and may not reflect the perspectives of the wider speech pathology community.
However, that fact that the thematic saturation was met after seven interviews does suggest

a considerable level of agreement in the principles of practice.

The feasibility for speech pathologists to apply some of the recommendations from the
current treatment schema may be limited due to their clinical setting. The speech-language
pathologists should consider what is clinically applicable within their setting and select the

clinical safe vs. the clinical optimal practice until further testing of the schema is conducted.

Interestingly, none of the reported intervention to the patients with UVFP focus on the
psychology or the counselling of the patients with their dysphonia. This question was not
included in the interview guide, however when asked about factors which impact the success
of treatment, the well-being of the patients was not discussed. This is intriguing considering
the level of deficit perceived by patients with UVFP [34]to other types of dysphonia and
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should be addressed by future research.

6.6 Conclusions

This study is the first study to use in-depth interviews to explore clinical perspectives of
expert speech-language pathologists regarding the characteristics of voice therapy provided
to patients with UVFP and the factors which impact the treatment selection. The results of
this study have informed a detailed schema for the voice therapy management of people
with UVFP, which could be used to both help guide clinical practice and inform future
research in order to improve the state of the literature for the management of dysphonia

resulting from UVFP.
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6.7 Appendix

Interview Guide — Semi-structured Interviews — Voice Therapy for UVFP

Context

1. Can you tell me about yourself and your experiences as a speech pathologist? E.g.

current caseload, location, experience with treating voice disorders, experience with UVFP

2. What is your perspective on the role of a speech pathologist in the management of voice

disorders? Why this particular perspective?

3. Thinking about the 3 different subsystems of voicing: respiration, phonation and
resonance — which subsystem/s should be the primary focus of voice therapy? Why this

selection?

4. Some people say voice therapy is more of an art than a science, what is your perspective

on this?

Voice Therapy for UVFP
1. When planning voice therapy for UVFP, what is the primary goal/ aim of the treatment?
2. What knowledge/ experience helps guide your goal setting and selection of voice therapy?

3. Please tell me about the voice therapy you provide patients with UVFP? Describe the
content of the voice therapy you provide? Are there other treatments you have thought about

or would consider trying?

4. What are your thoughts on the use of treatment protocols e.g. LMRVT and hierarchies for
voice disorders? Is this effective with the treatment of other dysphonias? Does this have a

place in the management of UVFP?

5. Thinking about the timing of voice therapy, when should speech pathologists begin voice
therapy with UVFP? How long is average treatment block for patients with UVFP? What
factors might reduce or prolong this? Does this differ from other voice disorders? Is there a

cut off for treatment that you use? (Internal or external)

6. Can you tell me where you think the maijority of voice therapy/ treatment should be carried
out? What role does homework plan in voice therapy? Is there an ideal frequency for voice

therapy? How intensive should the voice therapy sessions be?
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Factors which influence voice therapy

1. What factors impact your selection of voice therapy (Content, timing, duration and
intensity) for UVFP? E.g. Patient, Clinician, Workplace. What are your thoughts on
neuroplasticity and motor learning? Do they have a place in the planning and success of

voice therapy? Why/ Why not are these factors considered?

2. When is voice therapy for UVFP successful? What makes it unsuccessful? How do you
determine the success of voice therapy? E.g. Voice outcome measures. Do you go beyond
treating the impairment? How frequently do you conduct these measures? What are the

barriers to successful voice therapy for UVFP?

3. Hypothetically, if you were asked to provide a guide in a voice textbook for the tips to

effectively treat patient with UVFP -what would the guide include? (E. g top five tips)

4. If you had a magic wand and could do anything, what do you think you would do to
improve/change treatment for patients with UVFP? How can we improve the success of
treatment for patients with UVFP? E.g. new or unexplored modalities of treatment/

characteristics

5. Do you have any additional thoughts or comments you would like to add?
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Section 3— Voice Outcome
Measures for Unilateral Vocal
Fold Paralysis

Section Three comprises Chapter 7, and will report on the following study, which addresses
Aim two of the thesis:

Chapter 7 Study 4: Voice outcome measures for adult patients with Unilateral Vocal Fold
Paralysis: A systematic review
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7 CHAPTER SEVEN: VOICE
OUTCOME MEASURES FOR ADULT
PATIENTS WITH UNILATERAL
VOCAL FOLD PARALYSIS: A
SYSTEMATIC REVIEW.

The first section of this thesis outlined the importance of voice outcome measures as clinical
tools used by clinicians to report and detect a treatment effect. The findings of Chapter 2 and
Chapter 4 revealed that within the current speech pathology literature and general UVFP

literature that there is great variability in the types and timing of the voice outcome measures

used to detect the treatment effect.

Chapters 5 & 6 revealed clinical evidence of importance of outcome measurement to

clinicians...

This next study will use systematic review methodology to explore the published literature
since 2003 and critically appraise the voice outcome measures used by the speech-
language pathology and Ear, Nose and Throat studies to detect the treatment effect. A
systematic review methodology was selected as it allowed for a critical appraisal of the

current research literature.

This chapter is a published manuscript:

Voice outcome measures for adult patients with Unilateral Vocal Fold Paralysis: A
systematic review. Walton, C., Carding, P., Conway, E., Flanagan, K. and Blackshaw, H.
Laryngoscope (in press)

153




Check for
updates
The Laryngoscope
© 2018 The American Laryngological,
Rhinological and Otological Society, Inc.

Systematic Review

Voice Outcome Measures for Adult Patients With Unilateral Vocal
Fold Paralysis: A Systematic Review

Chloe Walton 2; Paul Carding; Erin Conway; Kieran Flanagan; Helen Blackshaw

Objectives: Unilateral vocal fold paralysis (UVFP) typically results in marked changes in voice quality and performance
and has a significant impact on quality of life. Treatment approaches generally aim to restore glottal closure for phonation and
improve vocal function. There are a wide range of voice outcome measures that are available to measure the treatment effect.
Careful selection of voice outcome measures is required to ensure that they are adequate for purpose and are psychometrically
sound to detect the treatment effect. This article aims to critically evaluate the literature for voice outcome measures that are
used for patients with UVFP.

Study Design: Systematic review.

Methods: Nine databases were searched for UVFP treatment studies published since 2003 (n = 2,484 articles). These
articles and their references were screened using inclusion/exclusion criteria, including population characteristics, treatment,
voice outcomes, and study findings. Data from the included articles was extracted and appraised with respect to multidimen-
sionality, timing, selection rationale, validity, reliability, and responsiveness to change of the voice outcome measures.

Results: A total of 29 studies met the inclusion criteria for the systematic review. These studies showed considerable var-
iability in the rationale, selection, and application of voice outcome measures for reporting the treatment effect for patients
with UVFP.

Conclusion: There is currently a significant disparity in the selection and use of voice outcome measures for patients with
UVFP. A set of principles around selection rationale, validity, reliability, and responsiveness to change is proposed to enhance

the judicious selection of voice outcome measures for this patient group.
Key Words: Unilateral vocal fold paralysis, dysphonia, voice, outcome measure.
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INTRODUCTION

Unilateral vocal fold paralysis (UVFP) is the result
of a recurrent laryngeal nerve injury due to iatrogenic,
idiopathic, or other intrinsic or extrinsic causes.'™ The
loss of voluntary vocal fold movement can result in
marked changes in voice quality and performance®® and
can have a significant impact on quality of life.*® Treat-
ment for UVFP aims to improve the voice quality and
restore the glottal sufficiency either through voice ther-
apy, surgical intervention, or a combination of the two.*®°
Selection of treatment type for UVFP is based on the
severity of the glottal insufficiency, the associated dys-
phonia, and the vocal requirements of the individual and
the clinician.*'° However, there is limited evidence on
which treatment (or combination of treatments) is most
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effective.¥™® One key component to determining treat-
ment effectiveness is the selection and application of voice
outcome measures. A previous systematic review of voice
outcome measures for UVFP was conducted in 2006 and
concluded that there was considerable variability in the
selection and application of voice outcome measures for
studies of UVFP treatment.'® The authors also provided a
set of key recommendations for future studies. The current
systematic review aims to revaluate the progress that has
been made related to the recommendations since 2003.
There are a large number of voice outcome measures’’;
therefore, there is a need for clarity of how to determine ade-
quacy of the voice outcome measures used to detect the
treatment effect.'® Careful selection of outcome measures
should be based on a sound rationale related to treatment
aims and published evidence (as appropriate) of the tools’
established reliability, validity, and responsiveness to
change.'®!® Furthermore, the complexity of the human voice
means that a multidimensional approach is required to com-
prehensively measure vocal change over time.!?! The
application of a measurement tool should follow published
administration protocols (whenever possible) or be described
in sufficient detail to facilitate replication. The establish-
ment of more uniformity in the methods for determining a
treatment effect would allow for greater comparison between

Walton et al.: VOM for Adult Patients With UVFP
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studies.'®?? The five main categories of voice outcome mea-
sures used in the literature'®2%?3-26 are listed in Table L.

A systematic review of treatment voice outcomes for
patients with UVFP has not been published since 2006.1%
The original review (n = 92 articles published up to 2003)
concluded that there was great diversity in the selection
of voice outcome measures and, to improve the evidence
of UVFP treatment, studies should ensure reproducibil-
ity, selection rationale of voice outcome measures, and
measures with evidence of psychometrics and a responsive-
ness to change.'® Our current systematic review therefore
aims to retrieve articles since the last review,'® provide a
current review of the voice outcome measures used for
patients with UVFP, and determine the extent of progress
over the past 11 years. Using a population, intervetnion,
comparison, outcome (PICO) framework,?® we examined
studies since 2003 involving adult patients with UVFP
(population) who had received treatment for their resulting
dysphonia (intervention) in order to determine to what
extent the recommendations from the 2006 Baylor et al.'®
review have been implemented (outcome). The review will
specifically consider the following aspects: 1) timing
(at what time points were the measures taken); 2) selection
rationale (do the selected voice outcome measures align
with the treatment aims); 3) validity (do the chosen mea-
sures have established validity); 4) reliability (do the mea-
sures have established reliability and/or do the studies
report their own reliability data where appropriate); and
5) responsiveness to change (do the chosen measures show
change over time and report effect size).

MATERIALS AND METHODS

The systematic review was undertaken using the preferred
reporting items for systematic reviews and meta-analyses
(PRISMA) guidelines,®® and was registered with PROSPERO on
December 21, 2016 (CRD42016049737). Subsequent minor
changes to the original PROSPERO methodology relate to addi-
tions to the inclusion and exclusion criteria.

TABLE I.
Voice Outcome Measures

Category of Outcome

Measurement Definitions and Examples

Visuo-perceptual Subjective rating of visual images of
laryngeal anatomy and function®’ e.g.,
videostroboscopy, laryngoscopy,

stroboscopy research tool?

Auditory-perceptual Subjective rating of the perceptual

vocal quality®® e.g., GRBAS,?® CAPE-V*°

Computerized measurements of features
of the speech sound signal®' e.g., jitter,
shimmer, noise-to-harmonic ratio,
cepstral peak prominence

Acoustic

Aerodynamic Measures of respiratory components
of phonation®® e.g., maximum phonation

time,®2 S/Z ratio,® subglottal pressure

Patient-rated assessment of the
impact of the dysphonia'” e.g., Vocal
Handicap Index,®* V-RQOL3®*

Voice-related
quality-of-life measures

CAPE-V = Consensus Auditory-Perceptual Evaluation of Voice,
GRBAS = perceptual rating scale (grade, roughness, breathiness, asthenia,
strain); V-RQOL = voice-related quality of life.
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Search Strategy

Identification of Studies. Nine databases were searched
using a systematic approach: AHMED, Central, CINHAL,
EMBASE, Medline, PubMED, Scopus, SpeechBITE, and Web
of Science. The search comprised of keywords in addition to
expanded searches to ensure that all possible synonyms were
included (Table II). The search was limited to human studies
and with no language restrictions.

Article Screening. Results from the database searches
resulted in 3,352 potential studies. These were collated into End-
Note, and then all duplicates (n = 868) were identified and
removed. The remaining studies (n = 2,484) were then trans-
ferred to Covidence (Melbourne, Victoria, Australia), which two
authors (c.w. and E.c.) used to conduct the title and abstract
screening to meet the inclusion/exclusion criteria (Table III).
Studies that reported on cases for which there was an unclear
clinical diagnosis of UVFP (i.e., paresis or SLN palsy) were
excluded. Similarly, studies were excluded if they focused on
treatment of breathing difficulties or dysphagia due to UVFP
because these variables may have confounded the findings of this
current review. Articles were included for full-text review if the
eligibility of the study could not be determined due to insufficient
information supplied in the abstract or the absence of an
abstract. Conflicts were arbitrated by a third author (p.c.).

The same first two authors (c.w. and E.c.) then assessed the
eligibility of the full-text studies (n = 215) to further ensure that
studies met the inclusion criteria of the review. Any disagree-
ments were resolved by the third author (p.c.). The reference lists
of all full-text articles were also screened by the first author
(c.w.) to locate any additional articles not retrieved from the ini-
tial database searches (this resulted in the inclusion of one addi-
tional article). The PRISMA flow diagram®® outlining the search
strategy for this systematic review is shown in Figure 1. Follow-
ing this process, a final 29 studies were selected for full data
extraction and analysis.

Extraction and Analysis of Data. Following the full-
text review, data were extracted from the 29 studies on study
design, level of evidence (National Health and Medical Research
Council®” definitions), participant characteristics, intervention,
voice outcome measures, and timing of outcome measures. The
main features of the outcome measures and the criteria for
appraisal are listed in Table IV.3®

The above criteria in Table IV are intended to help deter-
mine study quality and to provide a means of comparison between
studies. The selection rationale was based on the recommenda-
tions in a previous systematic review by Baylor et al.* that stud-
ies should select voice outcome measures that align with the study
outcomes to accurately detect the treatment effect. Published
validity and reliability of the selected voice outcome measures was
also reported.?® Published data with respect to criterion and con-
tent validity does not, of course, guarantee construct validity but
was seen as the best measure for the purpose of this review. Reli-
ability was determined by the presence of previously published
reliability data and the reporting of inter- and intra-rater reliabil-
ity as appropriate. Finally, we reported on voice outcome mea-
sures that indicated a responsiveness to change (P < 0.05)
following intervention and on effect size when reported.**

RESULTS

Critical Appraisal of the Identified Studies
A summary of the etiology and treatment of the UVFP
in the 29 included studies are listed in Table V. For the
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TABLE II.
Search Terms

Population

Intervention
(Speech-Language
Pathology)

Intervention (ENT)

1. “Recurrent laryn*”
2. “Unilateral vocal fold”

w

. “Vocal fold par*”

IS

(&)

. “Vocal cord par*”

o

“Unilateral
recurrent laryn*”

~

. “Laryn* palsy”

8. “Laryn* hemipleg*”

9. “Glott* incompetence”

10. “Vocal fold immob*”

11. “Vocal cord immob*”

12. Combine
1-11 using “OR”

. “Unilateral vocal cord”

13. “Voice therap*”
14. “Voice exercise”
15. “Speech patholog*”

16. “Speech
language patholog*”

17. “Speech therap*”
18. “Voice training”

19. Combine
13-18 using “OR”

20. Therap*
21. Treatment
22. Management
23. Rehabilitation

24. “Behavio*
management”

25. Intervention

26. Combine
21-25 using “OR”

27. Combine
20 and 26 using “AND”

28. ENT

29. “Ear nose throat”

30. “Ear nose
and throat”

31. Laryngolog*

32. Otolaryng*
33. Combine

28-32 using “OR”

34. Microlaryng*

35. Surg*
36. Laryngo*
37. Thyroplast*
38. VOX
39. Mediali*

40. Augment*
41. Inject*

42. Aryten*

43. Adduct*
44. Montgomery
45. Reinnervat*

46. Implant*

47. “Electrical
stimulation”

48. Phonosurg*
49. Reposit*
50. Restorat*
51. Combine

34-50 using “OR”

52. Combine
33 and 51
using “AND”

53. Combine
27 and 52
using “OR”

54. Combine
12 and 53
using “AND”

Filter = 18 years + & Humans.
ENT = ear, nose, and throat.

(*) - truncation symbol

purposes of this review, the etiology of the UVFP was classi-
fied using three categories: 1) iatrogenic, 2) idiopathic, and 3)
other causes.>*2 Treatment modalities were categorized as
either voice therapy, laryngoplasty (for the purposes of this
review, no distinction was made between injectable sub-
stances or type of framework surgery), and reinnervation. Of
the 23 studies reporting etiology, n =19 studies (66%)
reported on patients with iatrogenic UVFP, which is reported
in the literature as the most common etiology.***® Further-
more, of the 29 total studies, n = 18 (62%) reported on
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laryngoplasty (only) outcomes for the management for UVFP
dysphonia. Laryngoplasty has been identified as the most
common intervention for UVFP and has been described as a
gold standard for the treatment of UVFP by some
authors. 1346

Type and Timing of Voice Outcome Measures

Table VI outlines the outcome measures (according to
the five main categories) and the timing of the measurements
in the 29 included studies. Over half of the studies, n = 18
(62%), reported using four or more (i.e., multidimensional)
voice outcome measures to detect a treatment effect.2™
However, the number of voice outcome measures varied
greatly between studies, ranging from one to five voice out-
come measures, with only nine studies (31%) using outcome
measures from all five main categories. Some form of both
acoustic and aerodynamic measures was used by 83%
(n = 24) of studies. The other main categories were used less
frequently: visuo-perceptual, n = 22 (76%); auditory-percep-
tual, n = 21 (75%); and patient self-rated, n = 17 (59%). The
timing of the postintervention assessments was reported in
only 55% of studies (n = 16) and ranged from 1 week to up to
24 months posttreatment.

Rationale for Voice Outcome Measures Used

Only four studies (14%) provided a clear rationale for
the selection of the voice outcome measures used.!4495573
These studies provided a rationale for the selection of the
voice outcome measures that aligns with the objectives
and aims of the study.'® The lack of rationale for the selec-
tion of voice outcome measures for the remaining studies
may impact the quality of the results, the validity of the
study conclusions, and the applicability of the findings to
the clinical population.!®

Table VII provides a summary of the published
validity, reliability, and responsiveness to change of the
voice outcome measures.

Validity of Voice Outcome Measures Used

A total of 12 of the voice outcome measures across
four of the five categories had published validity studies
to support their selection. It is acknowledged that a num-
ber of voice outcome measures have incomplete or conten-
tious validity findings. In general, the patient-self rated
voice outcome measures commonly had considerable evi-
dence of face and criterion validity data, and these mea-
sures were used across 17 studies in this review. Despite
the availability of several visuo-perceptual voice outcome
measures with associated validity data, none were used
in the studies included in this review. Table VII summa-
rizes the validity of the outcome measures used in the
identified studies, split into the five main categories of
voice outcome measures.2’ Note that for the purposes of
this review, published validity was a yes/no question only,
and there was no attempt to characterize the nature of
the validity (i.e., criterion, content, or construct validity).

Walton et al.: VOM for Adult Patients With UVFP
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TABLE Ill.
Inclusion and Exclusion Criteria

Inclusion Exclusion

Prospective study designs Articles prior to 2003 (due to their
inclusion in a previous

systematic review'®

Adult participants
aged 18 years+

Unilateral vocal fold paresis, bilateral
paralysis, poorly described diagnoses
(e.g., unable to differentiate paresis
and paralysis)

Diagnosed unilateral vocal
fold paralysis (affecting
either the L or R recurrent
laryngeal nerve) diagnosed
via direct visualization

Diagnosed superior laryngeal nerve
paralysis or high vagal lesion

Presence of dysphonia/voice
disorder warranting treatment

Presence of dysphagia (swallowing
difficulties) or breathing difficulties

Intervention provided to treat
the dysphonia by: 1) voice
therapy (provided by a
speech-language pathologist);
2) surgery (provided by an ENT);
and 3) combination of surgical
and voice therapy treatment

Dysarthria (motor speech deficits)
or multiple cranial nerve involvement

Previous vocal fold and/or head
and neck surgery

Reported pre- and
postoutcome measures
both published/unpublished
and report on the treatment
effect following intervention

Randomized control trials,
pseudorandomized control
trials, comparative study
(with concurrent controls),
comparative study (without
concurrent controls),
and case series.

Case study

ENT = ear, nose, and throat; L = left; R = right.

Reliability of Voice Outcome Measures Used

Table VII also includes a summary of the reliability
of the voice outcome measures used in the identified stud-
ies. The table both describes whether the measures have
previously published reliability data to support the selec-
tion (column 4: published reliability) and lists those stud-
ies that have reported on internal reliability within their
specific study, especially for inter- and intra-rater reli-
ability of perceptual judgements (column 5: reported
reliability).

For the purposes of this review, published reliability
was a yes/no question only and there was no attempt to
characterize the nature of the reliability (i.e., test-retest
or internal reliability). Reporting intra- and inter-rater
reliability when appropriate is seen as an indication of
quality implementation of outcome measurement

Of the included voice outcome measures, a total of
nine were found to have published reliability data to sup-
port their selection. Similar to validity, the reliable mea-
sures were found in four categories of voice outcome
measures. A total of six studies (21%) reported internal
reliability of the selected voice outcome measures used.
Four of the six studies reported the reliability of unpub-
lished outcome measures tools: one visuo-perceptual rat-
ing scale (n = 1) *” and three auditory-perceptual rating
tools.?”54%¢ Of the published outcome measures, the
GRBAS was the only tool which was found to have both
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published reliability and studies that reported inter/
intra-rater reliability of the tool.5”®3 Overall, there was
limited published reliability of the voice outcome mea-
sures used in the studies and limited reporting of reliabil-
ity within studies.

Responsiveness to Change for Voice Outcome
Measures Used

Table VII also provides a summary of whether stud-
ies reported responsiveness to change of the outcome
measures postintervention. Responsiveness to change
was determined by a statistically significant difference
(P = < 0.05) between pre-and posttreatment measures.
We recognize that responsiveness to change is more
appropriately reported by including effect size rather
than P values alone. However, only one study®® reported
effect size; therefore, further reporting of clinical mean-
ingful differences was not possible.

A total of 93% of the included studies demonstrated
responsiveness to change on one or more voice outcome
measures at a statistically significant level of P = < 0.05.
Two studies did not document a responsiveness to change
following intervention.5*%° All five categories of voice out-
come measures appeared to demonstrate a responsive-
ness to change following intervention. Overall, the results
indicate that a large number of voice outcome measures
appear to be responsive to change following intervention
for UVFP. Only one study reported a size effect to deter-
mine clinical meaningful responsiveness to change.?®

DISCUSSION

This systematic review evaluated 29 studies pub-
lished since 2003 that used voice outcome measures to
detect the treatment effect for adult patients with UVFP.
The studies were appraised for their selection and use of
voice outcome measures considering the following features:
1) timing, 2) selection rationale, 3) published validity, 4)
published and reported reliability, and 5) responsiveness
to change. The findings of this review revealed there cur-
rently is no consistent approach to the selection and use of
voice outcome measures in this field. These findings are
consistent with the previous review in published in 2006
and suggest that there has been minimal uptake of the
author’s recommendations. In their review, Baylor et al.'®
recommended that future UVFP intervention studies
should use an outcome measure protocol, provide a ratio-
nale for voice outcome measures, and promote a quality
research design and methodology (to presumably enhance
reliability). This current systematic review reveals there
has been limited progress in adopting these recommenda-
tions over the past 12 years.

Summary of Findings

Of the studies included in this review, 93% reported
a treatment effect following intervention using one or
more voice outcome measure. Although the majority of
studies reported positive treatment outcomes, the vari-
ability in the selection of outcome measures, as well as

Walton et al.: VOM for Adult Patients With UVFP



AHMED
(n=17)

CINAHL
(n=61)

CENTRAL
(n=89)

EMBASE

(n=1283) (n=

Medline

1275)

PubMED SCOPUS Speech wos
(n=77) (n=95) BITE (n=400)
(n=55)

Records identified through
database searching
(n=

3352)

Records after duplicates removed
(n=868)

v

Records screened
(n = 2484)

Records excluded
(n =2269)

}

Full-text articles assessed

Full-text articles excluded, with

(n=1)

for E'_TE'b'"tV reasons (n= 187):
(n=215) - Participant features (n= 109)
- - - No Voice Qutcome Measures (n=17)
Reference list screening [ - Study design (n=27)

Y

- Abstract only (n=5)

Studies included in

analysis
(n=29)

- No Intervention Reperted (n= 3)
- Not in English (n= 19)
- Full text not available (n=7)

Key: n=number of studies.

Fig. 1. PRISMA of search strategy for the current study.

differing features of the measures, limit the clinical
impact of the findings. The accurate measurement of
treatment effects requires the utilization of outcome mea-
sures that have evidence of validity, reliability, and
responsiveness to change to detect the treatment effect
394181 Without a standard adoption of these features, it
is not possible to compare intervention studies or engage
meta-analysis to strengthen the evidence base.

The current review identified several voice outcome
measures that demonstrated acceptable levels of reliability,
validity, and responsiveness to change following interven-
tion. The GRBAS? auditory-perceptual rating, acoustic
measures of jitter and shimmer, and aerodynamic measures
of maximum phonation time®? demonstrated evidence of
published validity, reliability, and a responsiveness to
change following intervention for UVFP. In addition, three
patient self-rated tools also demonstrated acceptable evi-
dence of validity, reliability, and responsiveness to change:
Voice Problem Self-Assessment Scale (VPSS-20),"® Voice-
Related Quality of Life (V-RQOL),3* and Vocal Performance
Questionnaire (VPQ).8° However, there was minimal evi-
dence provided for validity, reliability, and responsiveness to
change for any of the visuo-perceptual voice outcome mea-
sures that were reported.

State of Evidence

It is clear that a critical mass of studies (n = 120
from Baylor et al.'® study; 29 from this study) have exam-
ined the effectiveness of a variety of interventions for
patients with UVFP. However, it appears that only a few
very recent studies have adopted a high-quality approach
to voice outcome measurement. To continue progress
toward higher levels of evidence,®” future researchers
must implement improved methodological quality and
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the implementation of a voice outcome measures protocol
that aligns with treatment goals and incorporates mea-
sures that have demonstrated validity, reliability, and
responsiveness to change. It is not clear why the UVFP
research literature has not adopted these principles of
voice outcome measurement. However, it is important to
note that this lack of consensus and consistency of voice
outcome measurement is also seen in many other areas of
voice disorder treatment research, including muscle ten-
sion dysphonia, vocal fold nodules, and the management
of mass lesion organic dysphonia.®?

Recommendations for Voice Outcome Measures
in UVFP

Based on the findings of this systematic review, the fol-
lowing recommendations for selection of voice outcome mea-
sures are proposed for future UVFP intervention studies:

TABLE IV.

Features and Criteria of the Voice Outcome Measures'-3°

Feature of the

outcome measure Criteria

Provides a rationale for the selection voice
outcome measure that meets the
objectives/aims of the study

Selection rationale

Validity Published evidence of the validity of the
outcome measure for a dysphonic population
Reliability Published evidence of the reliability of the

outcome measures for a dysphonic population
Documented inter-/intra-rater reliability of the
outcome measure in the included study
(where appropriate)

Responsiveness Results of the study documenting a statistically
significant change (P < 0.05) and effect size

in the outcome measure following intervention

Walton et al.: VOM for Adult Patients With UVFP
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TABLE V.
Summary of Studies

Authors Year NHMRC Level of Evidence®” n Etiology Treatment
Level Il studies
Kao et al.*’ 2017 Il 19 Idiopathic latrogenic Other Avs. A
Pei et al.*® 2015 Il 29 Idiopathic latrogenic Avs. B
Paniello et al.* 2011 Il 24 NR Bvs.C
Lau et al.*® 2010 Il 4 NR Bvs. B
Level lll studies
Busto-Crespo et al.>° 2016 -3 70 Idiopathic latrogenic Other A
Ras et al.>’ 2016 I1-1 29 NR A
El-Banna et al.® 2014 -2 42 latrogenic A
Lee et al.>® 2014 -3 19 latrogenic Other C
Colton et al.>* 2011 -3 26 Idiopathic latrogenic Other A&B
Little et al.>® 2011 -2 17 NR B
Cantarella et al.>® 2010 -3 30 latrogenic A
Level IV studies
Wong et al.®” 2016 W% 1 Idiopathic latrogenic B
Garcia Perez et al.®® 2014 % 10 NR A
Powell et al.*® 2014 W% 68 Other B
Rohde et al.?® 2012 \% 9 Other C
Stow et al.®’ 2012 v 13 Idiopathic Other B
Cantarella et al.%? 2011 v 43 Idiopathic latrogenic Other B
Hassan et al.%® 2011 W% 13 Idiopathic latrogenic Other C
Mattioli et al.5* 2011 % 74 Idiopathic latrogenic Other A
Rudolf et al.®® 2011 W% 19 Idiopathic latrogenic Other B
Bergamini et al.® 2010 W% 15 10 with latrogenic B
Kimura et al.®” 2010 v 11 Idiopathic Other B
Pratap et al.®® 2009 v 5 Idiopathic latrogenic Other B
Shiotani et al.%® 2009 \% 56 NR B
D’Alatri et al.® 2008 \Y 30 Some with Idiopathic latrogenic A
Storck et al.”® 2007 \% 26 Idiopathic latrogenic Other B
Nishiyama et al.”” 2006 W% 8 latrogenic Other B
Sittel et al.” 2006 % 14 Idiopathic latrogenic Other B
Lundy et al.”® 2004 v 20 Idiopathic latrogenic Other B
A = voice therapy; B = laryngoplasty; C = reinnervation; n = number of participants; NHMRC = National Health and Medical Research Council; NR = not
reported.
Multidimensional Voice Outcome Measures. The effect. The variability in timing of postintervention out-

human voice is a complex phenomenon comprised of dif-
ferent subsystems that may change following interven-
tion. Therefore, to accurately detect the treatment effect
of UVFP, a multidimensional approach (i.e., measures of
four or more voice parameters) is required.’®?%%° A unidi-
mensional approach to voice outcome measurement is
unable to provide the adequate information to support
treatment effectiveness and may produce false-positive
results.®® Future studies that set out to measure change
following treatment for UVFP should aim to use a range
of measures, including visuo-perceptual, auditory-percep-
tual, acoustic, aerodynamic, and voice-related quality-of-
life measures.

Timing of Voice Assessments. The timing of the
voice outcome measurement requires careful consider-
ation to allow for optimal detection of the treatment

Laryngoscope
6

come measures (1 week—24 months) makes comparison
between studies and interventions problematic. Further-
more, the published studies provided limited informa-
tion to determine the long-term treatment effect for
patients with UVFP. It is unlikely that surgical treat-
ment effects (e.g., laryngeal reinnervation) can be accu-
rately detected in a timeframe of less than 12 months.?*
Timing of posttreatment assessment and follow-up
needs careful consideration to ensure adequate time to
detect the treatment effect and to establish the longitu-
dinal maintenance of the treatment effect. In many
cases, this may result in follow-up data for up to 1-year
posttreatment. It is important to note that this lack of
consistency of timing of measurement is also found
within other areas of voice therapy, including Parkinson
disease-related voice disorder,2>®® functional voice
disorders,”® and vocal fold nodules.8%8%9°
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TABLE VI.
Summary of Types and Timing of Voice Outcome Measures Used

Timing Voice Outcome

Authors Year Auditory-perceptual Visuo-perceptual Acoustic Aerodynamic Patient Self-rated Measures (postintervention)
Kao et al.*’ 2017 X X X X X ND
Ras et al.>’ 2017 X X X X X ND
Busto-Crespo et al.>*° 2016 X X X X 1 month and
1 year post-
Wong et al.%” 2016 X X X X 1 week, 1 month,
and 3 months post-
El-Banna et al.? 2015 X X X X X ND
Pei et al.*® 2015 X X X X 1 month, 3 months,
and 6 months post-
Lee et al.>® 2014 X X X X 6 months, 12 months,
and 24 months post-
Garcia Perez et al.® 2014 X X X ND
Powell et al.®® 2014 X X 2 weeks post-
Rohde et al.®° 2012 X X X ND
Stow et al.®! 2012 X X ND
Cantarella et al.5? 2011 X X X X X 3 months and 6 months post-
Colton et al.>* 2011 X 1 month and 3 months post-
Hassan et al.®® 2011 X X X 1-3 months, 6-8 months,
12-14 months, and 24 months post-
Little et al.>® 2011 X X ND
Mattioli et al.5* 2011 X X X X ND
Paniello et al." 2011 X X X X X 6 months and 12 months post-
Rudolf et al.® 2011 X X X X X 3 days, 6 weeks, 6 months,
and 12 months post-
Bergamini et al.®® 2010 X X X X X 3 months and 6 months post-
Cantarella et al.>® 2010 X X X X X ND
Kimura et al.®” 2010 X X X X ND
Lau et al.*® 2010 X X X X 1-4 weeks, 3 months,
and 6 months post-
Pratap et al.®® 2009 X X X ND
Shiotani et al.®® 2009 X X X Up to 6 months post-
D’Alatri et al.® 2008 X X X X X 6 months post-
Storck et al.” 2007 X X X X ND
Nishiyama et al.”” 2006 X X 1 year post-
Sittel et al.” 2006 X X X X ND
Lundy et al.”® 2004 X X X 1 month post-

ND = timing of postintervention voice outcome measures not described; X = indicates the use of a measure/s within the study.

Treatment Rationale. A clear statement of the
treatment aims of an intervention will inform the selection
of the most appropriate outcome measures. Clear docu-
mentation of the rationale for measurement choice a priori
is important to avoid potentially biased selection of post-
treatment outcomes and false-positive results.'® We
reported on only four studies that provided a clear ratio-
nale for the selection of the voice outcome measures based
on the specific goals of the treatment approach.!4495573
Therefore, it is important that future studies include an
articulation of the treatment aims and provide a clear
rationale to support the selection and inclusion of the voice
outcome measures to match the aims of intervention.

Published Validity of Outcome Measures. The
accurate detection of a treatment effect also requires the
use of voice outcome measures with established validity

Laryngoscope

(to ensure that the measures are measuring what they
claim to be measuring).3® Debate remains about the com-
pleteness of the validity studies for some voice outcome
measures.'® However, the availability of some supportive
validity data did not appear to influence the preference of
the voice outcome measures used in most of the studies
reviewed in this article. It is unclear why authors have not
selected outcome measures with published validity and
have, in some cases, developed their own outcome mea-
sures to detect the treatment effect. The lack of validity of
the included voice outcome measures may lead to mea-
sures that are not able determine what was intended and
thus may not reflect the actual treatment effect for UVFP.

Reliability of Outcome Measures. The selection of
effective voice outcome measures also requires measures
with established reliability to ensure consistency of findings

Walton et al.: VOM for Adult Patients With UVFP
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Section 4— Summary &
Conclusions

Section four comprises of Chapter 8 which provides a summary and conclusions of the
thesis findings:

Chapter 8: Summary of findings & Recommendations for future studies




8 CHAPTER NINE: SUMMARY
OF FINDINGS &
RECOMMENDATIONS FOR
FUTURE STUDIES

Through a series of four studies, this thesis aimed to investigate the characteristics of voice
therapy provided to patients with Unilateral Vocal Fold Paralysis (UVFP) and to critically
evaluate voice outcome measures that are used for patients with UVFP. The results of this
thesis revealed a number of important findings. Firstly, there is limited published evidence for
the management of UVFP and a lack of consensus for the voice therapy characteristics
provided. Secondly, there are several factors which influence the clinical decision making of
speech-language pathologists for the selection of the voice therapy characteristics. Thirdly,
the findings of this thesis identified a treatment process schema for the speech-language
pathology management of patients with UVFP. Finally, there are several voice outcome
measures with good psychometric properties which have demonstrated the ability to detect
the treatment effect for patients with UVFP. It was beyond the scope of this thesis to test the
recommended voice therapy schema for the management of UVFP, however these findings
should be considered in clinical practice and future research. The findings of this thesis have
the potential to improve the voice therapy treatment for patients with UVFP and the
treatment outcomes and quality of life for patients with dysphonia arising from UVFP. This
chapter provides a brief review of the theoretical and clinical imperatives for the thesis
(section 9.1), a synthesis of the major findings (section 9.2), an exploration of the
implications of the findings for the broader literature (section 9.3) and an outline of the

limitations of this thesis and suggestions for future research (section 9.4).



8.1 Theoretical and Clinical Imperatives

Unilateral vocal fold paralysis results in a voice disorder caused by a loss of innervation to
one of the vocal folds leading to a glottal insufficiency. UVFP arises from an axonotmesis or
neurotmesis injury to one of the RLN branches which leads to a flaccidity to the intrinsic
laryngeal muscles required for voicing [1]. UVFP can have a significant impact on quality of
life of patients [2-4] due to the perceptual breathy, rough and weak voice resulting from the
flaccidity. In addition to the perceptual features of UVFP, patients can also develop
maladaptive voicing patterns to compensate for the glottal insufficiency [5, 6]. UVFP can
arise from a range of aetiologies and the prognosis depends on many factors, including
aetiology, severity of the nerve injury and the size of the glottal gap. Patients with dysphonia
due to UVFP typically require treatment to improve the glottal sufficiency and restore voicing
through voice therapy, surgical treatment, or a combination of the two. Selection of treatment
type is based on the presenting glottal insufficiency, vocal functioning, clinician factors and
patient factors [7]. Voice therapy provided by speech-language pathologists is commonly
considered as the initial treatment option for patients with dysphonia due to UVFP [8].
However, there is presently inadequate development and documentation of the voice
therapy characteristics used to treat patients with UVFP resulting in poor treatment efficiency
[9, 10]. To measure the treatment effect, clinicians use voice outcome measures that are
responsive to detect the treatment effect including such features as the size of the glottal
gap, the quality of the voice, the level of vocal endurance and the patient perceptions of the
voice disorder [11]. Presently, there is variable and inadequate application of voice outcome
measures to determine treatment effect in patients with UVFP [12]. This thesis has
addressed these key gaps within the UVFP literature and helps to provide a clear guide
moving forward for the evidence base and improvement of the treatment and voice outcome

measures used with patients with UVFP.
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8.2 Integration of results

This thesis has included multiple methodologies via a series of four studies to explore the
two aims of the thesis. The first aim was to investigate the characteristics of voice therapy
provided to patients with UVFP and to establish the evidence base with regards to the
content, timing, and dosage of the voice therapy provided. The second aim was to critically
evaluate the voice outcome measures that are used for patients with UVFP, including the
explanation of the rationale for choice of the voice outcome measures, the reliability and
validity and the responsiveness to change of the measures in detecting the treatment effect.
Through addressing these two aims it is hoped that the research will provide a strong
theoretical and evidence base for the future management of patients with UVFP. It was
anticipated that through the four studies that there would be a clear guide for the
characteristics of the voice therapy (specifically the content, timing and, dosage of the
treatment) and a recommendation for a set of voice outcome measures which are capable

for tracking voice change overtime in patients with UVFP.

8.2.1 Study 1: Unilateral Vocal Fold Paralysis: A Systematic Review of
Speech-Language Pathology Management

Study 1, focused on the published evidence for the speech-language pathology
management of UVFP and the effectiveness of the intervention. Twelve voice therapy
studies met the inclusion criteria [13]. The findings of Study 1 revealed that there was no
current consensus for the characteristics (e.g. content, timing and dosage) of the voice
therapy provided in the research literature to patients with UVFP [13]. Furthermore, there
was a lack of rationale and consistency of use for the voice outcome measures and variable
patient features within the included studies. The findings of the systematic review, revealed
that the current evidence for the voice therapy treatment is limited (e.g. at “proof of concept”

level [14]) despite it being a common treatment for patients with UVFP [13]. The findings
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from Study 1 provided the impetus to explore the clinical experience of speech pathologists

who provide voice therapy to patients with UVFP (see Study 2).

8.2.2 Study 2: Characteristics of Voice Therapy for UVFP: A survey of Speech-
Language Pathologists

Study 2 used knowledge from the systematic review in Study 1 to inform the development of
a cross-sectional survey to explore the characteristics of the voice therapy provided by
speech-language pathologists to patients with UVFP. The cross-sectional survey was
created using Qualtrics© and was comprised of 18 open and closed questions [15]. The
cross-sectional survey was disseminated using snowball sampling to voice specialists
throughout Australia and the world [15]. A total of 110 questionnaires were completed by
speech pathologists with a broad range of clinical experience and who worked in a range of
clinical settings [15]. The findings of Study 2 revealed some consensus for the
characteristics of the voice therapy provided to patients with UVFP [15]. Additionally, the
cross-sectional survey respondents identified several factors (e.g. patient features, clinician
training and clinic setting) which influenced the selection of the voice therapy [15]. The
responses from the survey participants allowed for the establishment of a voice therapy
schema which represents a typical voice therapy program for patients with UVFP [15].
However, the findings identified by the cross-sectional survey were unable to explore the
clinical rationale for the voice therapy selection. These components required further
investigation of the in-depth perspectives via a phenomenological design to explore the

opinions of expert clinicians using semi-structured interviews (see Study 3).

8.2.3 Study 3: The Characteristics of Voice Therapy for Patients with
Unilateral Vocal Fold Paralysis: Semi-structured Interviews

The final study to address Aim 1 combined knowledge from both Study 1 and 2 to devise

semi-structured interviews to gain a further in-depth understanding into the factors which
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guide the voice therapy selection and outcomes for patients with UVFP. Study 3 comprised
of semi-structured interviews with expert speech-language pathologists until data saturation
was achieved (n=7). The interviews were conducted via phone or skype and recorded and
then transcribed and analysed using the Framework of Analysis [16] technique and a
previously developed voice therapy schema from Study 2 [15]. Interestingly, the findings of
the in-depth interviews revealed a consensus for the factors which influence the clinical
decision making specifically: context (diagnosis, aetiology, glottal insufficiency, patient
factors, baseline assessments, goals and, patient factors). Secondly, the respondents
shared some consensus for the components of voice therapy (content, timing, dosage and
homework) and the treatment progress (performance on voice outcome measures, progress
and achievement of goals). The findings of Study 3 were subsequently used to further
develop the treatment schema from Study 2 [15] to provide a clear guide for the planning,

implementation and follow-up of the voice therapy for patients with UVFP.

Through the triangulation of the three studies, | have been able to develop a clearly
documented guide for voice therapy treatment by outlining the recommendations for the
content, timing and dosage and the additional factors which are likely to impact the treatment
selection for patients with UVFP. Firstly, the results of the studies suggest that the content of
the voice therapy should (a) use a combination of indirect and direct treatment and (b) utilise
a treatment hierarchy to allow the functional transference to conversational level. The
treatment content should have demonstrated evidence of stimulability during the initial
diagnostics and be designed to achieve glottal closure without excessive hyperfunction. To
aid the motor skill acquisition, daily homework should be completed throughout the day.
Secondly, the triangulation of findings suggests that voice therapy should be timed
immediately following the diagnosis (if dysphonia is the primary feature of the UVFP).
Thirdly, the dosage of the treatment should be no more than six — eight sessions and begin

with regular sessions (at least weekly) to maximise motor learning and skill acquisition. As
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progress is made, it is likely that the intensity of treatment can be reduced. Finally, progress
should be reviewed at mid-point of treatment and either continued (if progress is measured)
or discontinued (if no progress is detectable). Limited or no success from voice therapy
should warrant a review of diagnosis, aetiology and potential patient barriers to therapy
progress. Finally, these three studies have also identified a number of key patient factors
which may influence the success of the voice therapy. Specifically, these include motivation,
expectations and availability to attend and participate in therapy. The three studies have
achieved the objectives of Aim 1 and established the evidence base for the characteristics of

voice therapy which should be explored and evaluated by future efficacy studies.

8.2.4 Study 4: Voice outcome measures for adult patients with Unilateral
Vocal Fold Paralysis: A systematic review.

The second aim of this thesis was to critically evaluate the voice outcome measures that are
used for patients with UVFP and to determine a set of voice outcome measures which are
responsive to detecting the treatment effect. As a consequence, a study was conducted that
aimed to evaluate the voice outcome measures used to determine the most appropriate
measures for detecting the treatment effect in patients with UVFP. To determine the voice
outcome measures currently used by clinicians in reporting the treatment effect, a systematic
review of prospective UVFP treatment studies was conducted. It was hypothesized that
there would be a lack of consensus between the speech-language pathology and ENT
surgeon literature for the voice outcome measures used to report the treatment effect for
patients with UVFP, specifically pertaining to the number of voice outcome measures used
and the types of measures used by the speech-language pathologist and ENT surgeon. This
systematic review examined relevant prospective studies published since 2003 and
articulated the progress of the knowledge base since a previous systematic review in 2006
[12]. Twenty-nine studies met the inclusion criteria, and these were appraised for outcome

measurement properties including: multidimensionality, timing (of application), selection
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rationale, validity, reliability and responsiveness to change [17]. The findings of the study
revealed variability in the rationale, selection and application of voice outcome measures
used to measure the treatment effect in patients with UVFP [17]. Based on these findings, a
set of recommendations was developed for the selection and use of voice outcome
measures for future UVFP intervention studies including: multidimensional voice outcome
measures (auditory-perceptual, aerodynamic, acoustic, patient self-rated and visuo-
perceptual), timing of measures, rationale for selection and published validity, reliability and
responsiveness to change [17]. Despite the lack of consensus for the voice outcome
measures used to determine the treatment effect for patients with UVFP, the findings of
Study 4 revealed several voice outcome measures which were found to have good validity,
reliability and responsiveness to change. These voice outcome measures included: GRBAS,

jitter, shimmer and maximum phonation time [17].

Through the final study, | was able to achieve the objective of aim two by exploring the voice
outcome measures used by ENT surgeons and speech-language pathologists and critically
appraising and identifying a number of voice outcome measures used by speech-language
pathologist with published evidence of validity, reliability and a responsiveness to change in
UVFP. This findings of the systematic review related back to those reported in the survey,
interviews in Aim 1 and demonstrated that there is currently a lack of consensus for the
rationale, selection and application of voice outcome measures used by speech-language
pathologists and ENT surgeons. These findings support further research for the identified

voice outcome measures and the clinical application of these voice outcome measures.

The results of these four studies together provide a response to the two aims of this thesis

and the findings demonstrate a clear understanding of the current evidence base for two
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main tenants for management of UVFP and provide a strong basis for the future

management of patients with UVFP.

8.3 Comparison with pre-existing studies

This thesis aimed to explore the characteristics of the voice therapy provided to patients with
UVFP, while also to determine the most responsive voice outcome measures for detecting
the treatment effect for patients with UVFP. In addressing these aims, this thesis contributes
to the broader literature concerning the voice therapy and voice outcome measurement for
patients with UVFP. The following discussion will explore the implications of the key findings

of this thesis for the research literature.

8.3.1 Voice Therapy for UVFP

Voice therapy is a core treatment for UVFP as it uses behavioural exercises to improve the
function of the glottis by attempting to restore glottal sufficiency. It is typically the preferred
initial treatment option for patients with dysphonia due to UVFP as it is a non-invasive
treatment option compared to surgical intervention [8]. Despite the recommendation for voice
therapy and the frequency of clinical application, there is limited consensus in the literature
for the voice therapy provided to manage the presenting dysphonia [13, 18, 19]. Prior to this
thesis, there has been no systematic review of the voice therapy literature for the
management of UVFP. The majority of studies for the treatment of UVFP are retrospective
case series or cohort studies and report a wide range of voice therapy characteristics in the
content, timing and dosage of the treatment [2, 20, 21]. Previous studies, identified by the
systematic review in Study 1, have reported a range of behavioural treatments that were
specifically designed to improve glottal closure in patients with UVFP including: hard glottal
attack, half-swallow boom, pushing exercises, inhalation phonation and cough attack [2, 3, 9,

22, 23]. These voice therapy exercises have more recently been identified as potentially
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detrimental due to the forceful glottal closure and may contribute to the development of
maladaptive voicing habits [24]. The findings of Study 1 revealed that there is currently no
consensus for the key components of the voice therapy provided to patients with UVFP [13].
The characteristics of the voice therapy were found to vary greatly, and this variability within
the published literature provides a limited guide for the clinic clinical management of UVFP.
The findings of the cross-sectional survey and in-depth interviews focused on the clinical
perspectives of speech-language pathologists and revealed an ongoing theme of variability
to the components of the voice therapy provided. However, the key difference to the
previously published evidence is that the speech-language pathologists acknowledged that
there are several factors which influence their clinical decision making for the voice therapy
provided [15]. The clinicians in both Study 2 & 3 noted that the variability of the patient
factors (e.g. aetiology, time since onset, size of the glottal gap) influenced their clinical
decision making. Variability in patient factors was also a common feature of the included
articles in Study 1 [13] however the influence of the patient variability on the treatment effect
was not acknowledged. It appears that previous treatment studies have not always
considered these patient factors into their inclusion/ exclusion criteria and considered them
as variables which influence treatment selection and outcomes [9, 23, 25]. This revelation of
the factors used in clinical decision-making in voice therapy has two key implications. Firstly,
knowledge of these factors provides a guide for future research studies, specifically in the
planning of inclusion/exclusion criteria. Secondly, knowledge of these factors supports the
use of an individualised approach to voice therapy, as used by previous studies, even
though a rationale for this approach was not clearly provided [2, 3, 26]. Knowing the factors
that guide clinical decision-making has enabled the justification of the individualisation of

therapy [2, 25, 27].

Since the publication of the systematic review [13], four further papers have been published
about voice therapy treatment of UVFP [28-31]. These studies demonstrated an ongoing

lack of consensus for the treatment characteristics and varied patient factors which remain
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as potential variables to the treatment effect. This ongoing lack of consensus within the most
recently published treatment studies of the voice suggests that the current schema that was
developed with knowledge from Studies 1-3 provides a relevant future guide for the
management of UVFP to inform research development and clinical practice. Interestingly,
the current content of UVFP voice therapy is similar to those used in the management of
other types of dysphonia e.g. muscle tension dysphonia [13, 32, 33]. The recommended
timing of the voice therapy for patients with UVFP is immediately following diagnosis, this
theme has been utilised by several recent studies [3, 9, 25]. Despite there remaining a clear
rationale for the early timing, the findings reveal early treatment is anticipated to apply
principles of motor learning [34, 35], to help compensate for the glottal insufficiency, to
prevent the development of maladaptive voicing habits and support the need for surgical
intervention. Finally, there were differences in the recommended duration and frequency of
the voice therapy. The findings of both Study 2 and 3 recommended a shorter treatment
duration than previously recommended in the UVFP literature [13, 15]. The frequency of the
voice therapy continues to differ between the findings of the systematic review [13] and
those recommended by the clinicians and included in the voice therapy schema. The
findings of the three studies outline the current evidence and provide a clear strategy via the
treatment schema (developed in Study 3) to help guide the future evidence for the voice

therapy for the management of UVFP.

8.3.2 Voice Outcome Measures

Voice outcome measures are a key component used by clinicians to determine the treatment
effect and are key to research and clinical outcomes for the treatment of UVFP. Through the
critical appraisal of the literature, this thesis suggests that there has been limited progress in
the use of voice outcome measures to detect the treatment effect for patients with UVFP
[17]. Prior to this thesis, a systematic review of voice outcome measure was published in

2006 [12] which identified that there was considerable disparity in the selection and use of
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voice outcome measures to detect the treatment effect in patients with UVFP. Baylor [12]
concluded that to improve the research evidence for UVFP, published treatment studies
needed to include the following: the rationale for use of the included voice outcome
measures, selection of measures with good psychometric features (e.g. validity and
reliability), and improved study methodology (e.g. prospective study design). [12]. The
systematic review that was conducted as part of this thesis [17] revealed that there was
limited change to the voice outcome measures selected and used by clinicians in the
reporting of the treatment effect [17]. Since the publication of the systematic review (in Study
4) there have been two further studies reporting on voice outcome measures for patients
with UVFP post intervention. The first by Barcelos et al. [30] provided voice therapy to
patients and used pre / post voice outcome measures including jitter, shimmer, noise to
harmonic ration (NHR), Maximum Phonation Time (MPT), GRBASI and the Voice Handicap
Index to report treatment outcomes. The other study which would have met the inclusion
criteria of the systematic review was by Maccarini et al. [36] also used a set of multi-
dimensional voice outcome measures to report the treatment effect following injection
laryngoplasty, with the selected measures including visuo-perceptual, MPT, Voice Handicap
Index-10 and the GRBAS. The results to the two recently published studies demonstrate that
improvements have been made in the selection of the included voice outcome measures
used in treatment studies and the recently included measures align with some of the

recommendations of the systematic review [17]

8.4 Limitations and future directions

This thesis sought to determine the best evidence for the voice therapy characteristics used
to treat patients with UVFP and to review and recommend voice outcome measures used to
detect the treatment effect. This thesis did not focus on the perspectives of the ENT surgeon
and their knowledge and surgical opinion which influences the assessment and treatment of
UVFP, this perspective could be considered as a future direction. This thesis provides a new
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insight into how speech pathologists select and use voice therapy and the application of
voice outcome measures in detecting the treatment effect. A number of significant issues in
the management of UVFP were raised in the studies that were beyond the scope of this
thesis. These include the importance of Peripheral Nervous System (PNS) injury treatment
principles and the importance of the diagnosis and aetiology of UVFP when determining a
treatment plan. These factors will be discussed below and recommendations for the future

direction are provided to help guide further UVFP research.

One important theme that emerged from this thesis was the potential significance of the type
of injury and significance of the PNS in the management of UVFP. Further investigation of
these factors was however, beyond the scope of this thesis. The treatment approaches
currently reported in Studies 1, 2 and 3 do not acknowledge the types of nerve injury (e.g.
neurotmesis vs. axonotmesis) and the impact of PNS injury on the treatment selection.
Knowledge of the PNS and the presenting injury is key to guiding the characteristics of
therapy as there is a difference between the treatment of central nervous system (CNS)
versus PNS injuries [37-40]. The treatment of UVFP should also consider the concepts of
motor-learning and neuroplasticity [34] and how these principles apply to the management a
PNS injury. The findings of this thesis provide a clear guide for voice therapy management
through the schema developed however further consideration is warranted with respect to
the role of the PNS and recovery. Interestingly, the treatment schema described in this
thesis may have relevance to other types of neurogenic dysphonia arising from a PNS injury
(e.g. Superior Laryngeal Nerve [SLN] injury). Paresis of the SLN was not the focus of this
thesis, however future studies could determine if the findings of this thesis could be applied
to the management of SLN. A similar triangulated methodological approach may be used to
help determine the most appropriate treatment approaches for the management of SLN

UVFP.
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A second theme which requires further investigation concerns the importance of accurate
diagnosis of UVFP. Specifically, this refers to the use of well-defined terminology and
accurate and comprehensive process of diagnosis. As discussed above, there is a lack of
consistency within the neurogenic voice literature in the use of terminology (e.g. paralysis,
paresis and palsy) [24, 41]. The use of different terminology may have a considerable impact
on the treatment plan and treatment outcomes for these patients. A potential reason for the
lack of clear terminology is the lack of consistency in the diagnostic process. Consistency
and standardisation of the diagnostic process across studies would enhance patient
homogeneity. Whilst endoscopic and stroboscopic visualisation may be considered essential
for UVFP diagnosis, there was minimal consideration for the use of visual-perceptual
assessments with published validity, reliability and a responsiveness to change (e.g. The
Stroboscopy Research Instrument [42]). Application of clinical assessments with good
psychometric properties will help establish a clearer understanding of the presenting glottal
gap (e.g. median and paramedian) and provide a clearer guide for treatment selection.
Furthermore, recent studies have reported on the value of Laryngeal Electromyography
(LEMG) to help determine the severity of the nerve injury and provide a clearer insight into
the prognosis which, in turn, guides treatment recommendations [43-45]. The use of
improved diagnostic consistency should be a key focus for future studies to help improve the
homogeneity in the management of UVFP which in turn are likely to result in improved

treatment outcomes.

There were some limitations pertaining to the information of voice therapy content in studies
2 and 3. The cross-sectional survey (Study 2) data was predominantly collected from
Australian clinicians. These respondents made up 59 % of the total. Whilst there were some
important and detailed responses from clinicians in United Kingdom, Europe and United
States of America it is difficult to know if these answers were representative of standard

practice in these countries. Furthermore, the limited number of responses from these
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countries from outside Australia meant that it was not possible to compare and contrast
cultural and country-based findings. Future research in this area would require a larger
sample size for this to provide meaningful data. As previously mentioned, neither the cross-
sectional study (Study 2) or the structured interviews (Study 3) provided detailed information
on the psychological aspects of a voice disorder relating to UVFP. Considering that UVFP
may be caused by one of a number of significant and serious medical conditions then this
finding may be considered surprising. It is therefore unclear if these aspects should be
incorporated into the therapy schema as described above. Study 2 identified a lack of
current understanding of the role of the ENT surgeon in informing and guiding selection of
voice therapy characteristics. Specifically, the role of the ENT surgeon in initially referring to
speech pathology, the descriptive diagnostic features which then guide voice therapy
selection and additionally the timing of voice therapy should be considered in future
research. Further research is therefore required to ascertain the relative importance of these
factors in the management of patients with UVFP and their subsequent influence on
treatment outcome. Finally, the findings of Study 3 resulted in the development of a
treatment schema, which outlines the current approaches to speech-language pathology
management provided by clinicians. This schema outlines current clinical practise and is the
first step in developing a treatment protocol for patients with UVFP. Further research is
required within a theoretical context to appraise the schema empirically prior to clinical

application.

8.5 Overall conclusions

This thesis presents the best evidence for the voice therapy management and the use of
voice outcome measures for patients with UVFP as revealed by four studies. Through the
findings of these studies, previous gaps within the research evidence have been addressed
and the findings of this thesis present a clear direction for the improvement of treatment
efficacy for patients with UFVP. The recommended characteristics of the voice therapy
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though the use of a treatment schema is a valuable tool for speech pathologists to consider
when treating clients with UVFP. The findings of this thesis also revealed the current
evidence for the voice outcome measures used to measure the treatment effect for patients
with UVFP. The recommended voice outcome measures from this thesis will provide a clear
guide for clinical application and research to provide robust evidence of treatment
effectiveness. It is hoped that the clinical and research application of the recommended
voice therapy characteristics and voice outcome measures will improve the treatment

outcomes and levels of evidence for the management of UVFP.

180



References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Colton, R., J. Casper, and R. Leonard, Understanding voice problems: as
physiological perspective for diagnosis and treatment. 4th ed. 2011, Philadelphia:
Wolters Kluwer Health/Lippincott Williams & Wilkins

Schindler, A., et al., Vocal improvement after voice therapy in unilateral vocal fold
paralysis. J Voice, 2008. 22(1): p. 113-8.

D'Alatri, L., et al., Role of early voice therapy in patients affected by unilateral vocal
fold paralysis. J Laryngol Otol, 2008. 122(9): p. 936-41.

Spector, B.C., et al., Quality-of-life assessment in patients with unilateral vocal cord
paralysis. Otolaryngol Head Neck Surg, 2001. 125(3): p. 176-82.

Paniello, R.C., et al., Medialization versus reinnervation for unilateral vocal fold
paralysis: a multicenter randomized clinical trial. The Laryngoscope, 2011. 121(10):
p. 2172-2179.

Al-Khtoum, N., et al., Acquired unilateral vocal fold paralysis: retrospective analysis
of a single institutional experience. N Am J Med Sci, 2013. 5(12): p. 699-702.
Benninger, M.S., et al., Evaluation and treatment of the unilateral paralyzed vocal
fold. Otolaryngol Head Neck Surg, 1994. 111(4): p. 497-508.

Kupfer, R. and T. Meyer, Evaluation of Unilateral Vocal Fold Immobility. Current
Otorhinolaryngology Reports, 2014. 2(2): p. 105-113.

El-Banna, M. and G. Youssef, Early Voice Therapy in Patients with Unilateral Vocal
Fold Paralysis. Folia Phoniatrica et Logopaedica, 2014. 66(6): p. 237-243.
Schneider, S.L., Behavioral Management of Unilateral Vocal Fold Paralysis and
Paresis. SIG 3 Perspectives on Voice and Voice Disorders, 2012. 22(3): p. 112-120.
Hogikyan, N.D. and C.A. Rosen, A review of outcome measurements for voice
disorders. Otolaryngol Head Neck Surg, 2002. 126(5): p. 562-72.

Baylor, C.R., et al., A systematic review of outcome measurement in unilateral vocal
fold paralysis, in J. Med. Speech-Lang. Pathol. 2006. p. XXVII-LVII.

Walton, C., et al., Unilateral Vocal Fold Paralysis: A Systematic Review of Speech-
Language Pathology Management. Journal of Voice, 2016.

Robey, R.R., A five-phase model for clinical-outcome research. J Commun Disord,
2004. 37(5): p. 401-11.

Walton, C., et al., Characteristics of Voice Therapy for patients with Unilateral Vocal
Fold Paralysis: A cross-sectional survey of Speech-Language Pathology practice.
Unpublished Manuscript, 2018.

Ritchie, J. and L. Spencer, Qualitative data analysis for applied policy research, in
Analysing qualitative data, A. A. Bryman and R.G. Burgess, Editors. 1994,
Routledge: London. p. 173 - 194.

Walton, C., et al., Voice Outcome Measures for Adult Patients With Unilateral Vocal
Fold Paralysis: A Systematic Review. The Laryngoscope. 0(0).

Blackshaw, H., et al., Does laryngeal reinnervation or type | thyroplasty give better
voice results for patients with unilateral vocal fold paralysis (VOCALIST): study
protocol for a feasibility randomised controlled trial. BMJ Open, 2017. 7(9): p.
e016871.

Walton, C., P. Carding, and K. Flanagan, Perspectives on voice treatment for
unilateral vocal fold paralysis. Current Opinion in Otolaryngology & Head and Neck
Surgery, 2018. 26(3): p. 157-161.

181



20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Kelchner, L.N., et al., Etiology, pathophysiology, treatment choices, and voice results
for unilateral adductor vocal fold paralysis: a 3-year retrospective. J Voice, 1999.
13(4): p. 592-601.

Colton, R.H., et al., Spectral moment analysis of unilateral vocal fold paralysis. J
Voice, 2011. 25(3): p. 330-6.

McFarlane, S.C., et al., Unilateral Vocal Fold ParalysisPerceived Vocal Quality
Following Three Methods of Treatment. American Journal of Speech-Language
Pathology, 1991. 1(1): p. 45-48.

Mattioli, F., et al., The role of early voice therapy in the incidence of motility recovery
in unilateral vocal fold paralysis. Logoped Phoniatr Vocol, 2011. 36(1): p. 40-7.
Sulica, L. and D. Myssiorek, Vocal fold paralysis. 2004. p. xi-xiv.

Busto-Crespo, O., et al., Longitudinal Voice Outcomes after Voice Therapy in
Unilateral Vocal Fold Paralysis. Journal of Voice, 2015.

Cantarella, G., et al., Voice therapy for laryngeal hemiplegia: the role of timing of
initiation of therapy. J Rehabil Med, 2010. 42(5): p. 442-6.

Mattioli, F., et al., Results of Early Versus Intermediate or Delayed Voice Therapy in
Patients With Unilateral Vocal Fold Paralysis: Our Experience in 171 Patients.
Journal of Voice, 2015. 29(4): p. 455-458.

Ras, Y., et al., Voice outcome following electrical stimulation-supported voice therapy
in cases of unilateral vocal fold paralysis. The Egyptian Journal of Otolaryngology,
2016. 32(4): p. 322-334.

Kao, Y.C., et al., Efficacy of Voice Therapy for Patients With Early Unilateral
Adductor Vocal Fold Paralysis. J Voice, 2017.

Barcelos, C.B., et al., Multidimensional effects of voice therapy in patients affected by
unilateral vocal fold paralysis due to cancer. Brazilian Journal of Otorhinolaryngology,
2017.

Vij, S., A.K. Gupta, and D. Vir, Voice Quality Following Unilateral Vocal Fold
Paralysis: A Randomized Comparison of Therapeutic Modalities. Journal of Voice,
2017. 31(6): p. 774.e9-774.e21.

Fu, S., D. Theodoros, and E.C. Ward, Long-term effects of an intensive voice
treatment for vocal fold nodules. International Journal of Speech-Language
Pathology, 2016. 18(1): p. 77-88.

Wenke, R.J., et al., Is more intensive better? Client and service provider outcomes
for intensive versus standard therapy schedules for functional voice disorders. J
Voice, 2014. 28(5): p. 652.31-652.e43.

Maas, E., et al., Principles of Motor Learning in Treatment of Motor Speech
Disorders. American Journal of Speech-Language Pathology, 2008. 17(3): p. 277-
298.

Mcllwaine, A., C. Madill, and P. McCabe, Voice Therapy Prepractice and The
Principles of Motor learning. Australian Communication Quarterly 2010. 12( 1): p. 29
- 32.

Ricci Maccarini, A., et al., Efficacy of trans-nasal fiberendoscopic injection
laryngoplasty with centrifuged autologous fat in the treatment of glottic insufficiency
due to unilateral vocal fold paralysis. Acta otorhinolaryngologica Italica : organo
ufficiale della Societa italiana di otorinolaringologia e chirurgia cervico-facciale, 2018.
38(3): p. 204.

Taub, E., G. Uswatte, and T. Elbert, New treatments in neurorehabiliation founded on
basic research. Nature Reviews Neuroscience, 2002. 3: p. 228.

182



38.

39.

40.

41.

42.

43.

44,

45.

Chen, R., L.G. Cohen, and M. Hallett, Nervous system reorganization following
injury. Neuroscience, 2002. 111(4): p. 761-773.

Menorca, R.M.G., T.S. Fussell, and J.C. Elfar, Peripheral Nerve Trauma:
Mechanisms of Injury and Recovery. Hand clinics, 2013. 29(3): p. 317-330.

Hylin, M.J., A.L. Kerr, and R. Holden, Understanding the Mechanisms of Recovery
and/or Compensation following Injury. Neural Plasticity, 2017. 2017: p. 12.

Rosow and Sulica, Laryngoscopy of vocal fold paralysis: Evaluation of consistency of
clinical findings. The Laryngoscope, 2010. 120(7): p. 1376-1382.

Rosen, C.A., Stroboscopy as a research instrument: development of a perceptual
evaluation tool. Laryngoscope, 2005. 115(3): p. 423-8.

Mostafa, B.E., et al., The role of laryngeal electromyography in vocal fold immobility.
ORL J Otorhinolaryngol Relat Spec, 2004. 66(1): p. 5-10.

Munin, M.C., et al., Consensus statement: Using laryngeal electromyography for the
diagnosis and treatment of vocal cord paralysis. Muscle Nerve, 2016. 53(6): p. 850-5.
Rickert, S.M., et al., Laryngeal electromyography for prognosis of vocal fold palsy: a
meta-analysis. Laryngoscope, 2012. 122(1): p. 158-61.

183



Complete list of references

Abbott, K. V. (2008). Lessac-Madsen Resonant Voice Therapy: Clinician Manual. Clinician
Manual: Plural Pub.

Agarwal, M., Scherer, R. C., & Hollien, H. (2003). The false vocal folds: shape and size in

frontal view during phonation based on laminagraphic tracings. Journal of Voice,
17(2), 97-113.

Ahmad, S., Muzamil, A., & Lateef, M. (2002). A Study of incidence and etiopathology of

vocal cord paralysis. Indian J Otolaryngol Head Neck Surg, 54(4), 294-296. doi:
10.1007/bf02993746

Aiken, P. J., & Rumbach, A. F. (2018). Keeping the Voice Fit in the Group Fitness Industry:
A Qualitative Study to Determine What Instructors Want in a Voice Education
Program. Journal of Voice, 32(2), 256.e225-256.e234. doi:
https://doi.org/10.1016/j.jvoice.2017.04.014

Al-Khtoum, N., Shawakfeh, N., Al-Safadi, E., Al-Momani, O., & Hamasha, K. (2013).
Acquired Unilateral Vocal Fold Paralysis: Retrospective Analysis of a Single

Institutional Experience. North American Journal of Medical Sciences, 5(12), 699-
702. doi: 10.4103/1947-2714.123254

Anatomy and Physiology of the Larynx. (2008). In B. Simpson & C. Rosen (Eds.), Operative
Techniques in Laryngology (pp. 3-8). Berlin, Heidelberg: Springer Berlin Heidelberg.
Anderson, T. D., & Mirza, N. (2001). Immediate percutaneous medialization for acute vocal

fold immobility with aspiration. The Laryngoscope, 111(8), 1318-1321.

Anderson, T. D., Spiegel, J. R., & Sataloff, R. T. (2003). Thyroplasty revisions: frequency
and predictive factors. Journal of Voice, 17(3), 442-448. doi:

https://doi.org/10.1067/S0892-1997(03)00080-8

Angadi, V., Croake, D., & Stemple, J. (2017). Effects of Vocal Function Exercises: A
Systematic Review. Journal of Voice. doi: 10.1016/j.jvoice.2017.08.031
Angadi, V., & Stemple, J. (2012). New Frontiers and Emerging Technologies in

Comprehensive Voice Care. Perspectives on Voice and Voice Disorders, 22(2), 72-
79.

Arffa, R. E., Krishna, P., Gartner-Schmidt, J., & Rosen, C. A. (2012). Normative Values for

the Voice Handicap Index-10. Journal of Voice, 26(4), 462-465. doi:
https://doi.org/10.1016/j.jvoice.2011.04.006

Aronson, A. E., & Bless, D. M. (2009). Clinical voice disorders New York: Thieme.

184



Arviso, L. C., Johns, M. M., 3rd, Mathison, C. C., & Klein, A. M. (2010). Long-term outcomes
of injection laryngoplasty in patients with potentially recoverable vocal fold paralysis.
Laryngoscope, 120(11), 2237-2240. doi: 10.1002/lary.21143

Aynehchi, B. B., McCoul, E. D., & Sundaram, K. (2010). Systematic review of laryngeal
reinnervation techniques. Otolaryngol Head Neck Surg, 143(6), 749-759. doi:
10.1016/j.otohns.2010.09.031

Bagnall, A. (1997). Voicecraft workshop manual: Adelaide, SA: Voicecraft International.

Baker, E. (2012). Optimal intervention intensity. Int J Speech Lang Pathol, 14(5), 401-409.
doi: 10.3109/17549507.2012.700323

Barcelos, C. B., Silveira, P. A. L., Guedes, R. L. V., Gongalves, A. N., Slobodticov, L. D. A.
S., & Angelis, E. C.-d. (2017). Multidimensional effects of voice therapy in patients
affected by unilateral vocal fold paralysis due to cancer. Brazilian Journal of
Otorhinolaryngology. doi: https://doi.org/10.1016/j.bjorl.2017.07.012

Baylor, C. R., Yorkston, K., Eadie, T., Strand, E., & Duffy, J. (2006a). A systematic review of
outcome measurement in unilateral vocal fold paralysis J. Med. Speech-Lang.
Pathol. (Vol. 14, pp. XXVII-LVII).

Behlau, M., Pontes, P., Vieira, V. P., Yamasaki, R., & Madazio, G. (2013). Presentation of
the Comprehensive Vocal Rehabilitation Program for the treatment of behavioral
dysphonia. CoDAS, 25, 492-496.

Belafsky, P. C., Postma, G. N., Reulbach, T. R., Holland, B. W., & Koufman, J. A. (2002).
Muscle tension dysphonia as a sign of underlying glottal insufficiency.
Otolaryngology--Head and Neck Surgery, 127(5), 448-451.

Benjamin, B. (2003). Vocal cord paralysis, synkinesis and vocal fold motion impairment. ANZ
J Surg, 73(10), 784-786.

Benninger, M. S., Ahuja, A. S., Gardner, G., & Grywalski, C. (1998). Assessing outcomes for
dysphonic patients. J VOICE, 12(4), 540-550.

Benninger, M. S., Crumley, R. L., Ford, C. N., Gould, W. J., Hanson, D. G., Ossoff, R. H., &
Sataloff, R. T. (1994). Evaluation and treatment of the unilateral paralyzed vocal fold.
Otolaryngol Head Neck Surg, 111(4), 497-508.

Benninger, M. S., Gillen, J. B., & Altman, J. S. (1998). Changing etiology of vocal fold
immobility. The Laryngoscope, 108(9), 1346-1350.

Benninger, M. S., & Scharpf, J. (2016). Vocal Fold Paralysis and Thyroid Surgery. In J. B.
Hanks & W. B. Inabnet lii (Eds.), Controversies in Thyroid Surgery (pp. 109-123).
Cham: Springer International Publishing.

Bergamini, G., Alicandri-Ciufelli, M., Molteni, G., Villari, D., Luppi, M. P., Genovese, E., &
Presutti, L. (2010). Therapy of unilateral vocal fold paralysis with

185



polydimethylsiloxane injection laryngoplasty: our experience. J Voice, 24(1), 119-125.
doi: 10.1016/j.jvoice.2008.05.003

Birring, S. S., Prudon, B., Carr, A. J., Singh, S. J., Morgan, M. D. L., & Pavord, I. D. (2003).
Development of a symptom specific health status measure for patients with chronic
cough: Leicester Cough Questionnaire (LCQ). Thorax, 58(4), 339-343. doi:
10.1136/thorax.58.4.339

Blackshaw, H., Carding, P., Jepson, M., Mat Baki, M., Ambler, G., Schilder, A., . . . Birchall,
M. (2017a). Does laryngeal reinnervation or type | thyroplasty give better voice
results for patients with unilateral vocal fold paralysis (VOCALIST): study protocol for
a feasibility randomised controlled trial. BMJ Open, 7(9), e016871. doi:
10.1136/bmjopen-2017-016871

Blackshaw, H., Carding, P., Jepson, M., Mat Baki, M., Ambler, G., Schilder, A., . . . Birchall,
M. (2017b). Does laryngeal reinnervation or type | thyroplasty give better voice
results for patients with unilateral vocal fold paralysis (VOCALIST): study protocol for
a feasibility randomised controlled trial. BMJ Open, 7(9). doi: 10.1136/bmjopen-2017-
016871

Boone, D. R. (2014). The voice and voice therapy (Ninth edition.. ed.): Boston : Pearson.

Borel, F., Delemazure, A. S., Espitalier, F., Spiers, A., Mirallie, E., & Blanchard, C. (2016).
Transcutaneous Ultrasonography in Early Postoperative Diagnosis of Vocal Cord
Palsy After Total Thyroidectomy. World J Surg, 40(3), 665-671. doi: 10.1007/s00268-
015-3393-x

Bos-Clark, M., & Carding, P. (2011). Effectiveness of voice therapy in functional dysphonia:
where are we now? Current Opinion in Otolaryngology & Head and Neck Surgery,
19(3), 160-164. doi: 10.1097/MOO.0b013e3283448f85

Braden, M. N., & van Leer, E. (2017). Effect of MP4 Therapy Videos on Adherence to Voice
Therapy Home Practice in Children With Dysphonia. Journal of Voice, 31(1),
114.e117-114.e123. doi: https://doi.org/10.1016/j.jvoice.2016.03.015

Bryant, N. J., Gracco, L. C., Sasaki, C. T., & Vining, E. (1996). MRI evaluation of vocal fold
paralysis before and after type | thyroplasty. The Laryngoscope, 106(11), 1386-1392.

Burg, |., Meier, B., Nolte, K., Oppermann, T., Rogg, V., & Beushausen, U. (2015). Selection
of Voice Therapy Methods. Results of an Online Survey. J Voice, 29(6), 776.e771-
776. doi: 10.1016/j.jvoice.2014.12.011

Busto-Crespo, O., Uzcanga-Lacabe, M., Abad-Marco, A., Berasategui, |., Garcia, L., Maravi,
E., ... Fernandez-Gonzalez, S. (2016). Longitudinal Voice Outcomes After Voice
Therapy in Unilateral Vocal Fold Paralysis. J Voice, 30(6), 767.e769-767.e715. doi:
10.1016/j.jvoice.2015.10.018

186



Cannito, M. P., Suiter, D. M., Beverly, D., Chorna, L., Wolf, T., & Pfeiffer, R. M. (2012).
Sentence Intelligibility Before and After Voice Treatment in Speakers With Idiopathic
Parkinson’s Disease. Journal of Voice, 26(2), 214-219. doi:
10.1016/j.jvoice.2011.08.014

Cantarella, G., Baracca, G., Forti, S., Gaffuri, M., & Mazzola, R. F. (2011). Outcomes of
structural fat grafting for paralytic and non-paralytic dysphonia. Acta Otorhinolaryngol
Ital, 31(3), 154-160.

Cantarella, G., Viglione, S., Forti, S., & Pignataro, L. (2010). Voice therapy for laryngeal
hemiplegia: the role of timing of initiation of therapy. J Rehabil Med, 42(5), 442-446.
doi: 10.2340/16501977-0540

Carding, P. (2000). Evaluating Voice Therapy: Measuring the Effectiveness of Treatment.
Wiley.

Carding, P. (2016). Evaluating the Effectiveness of Voice Therapy: Functional, Organic and
Neurogenic Voice Disorders: Compton Publishing Limited.

Carding, P. (2017). Evaluating the effectiveness of voice therapy : functional, organic and
neurogenic voice disorders (Second edition.. ed.): Oxford : Compton Publishing.

Carding, P., Bos-Clark, M., Fu, S., Gillivan-Murphy, P., Jones, S. M., & Walton, C. (2017).
Evaluating the efficacy of voice therapy for functional, organic and neurological voice
disorders. Clinical Otolaryngology, 42(2), 201-217. doi: 10.1111/coa.12765

Carding, P. N., & Horsley, I. A. (1992). An evaluation study of voice therapy in non-organic
dysphonia. Eur J Disord Commun, 27(2), 137-158.

Carding, P. N., Steen, I. N., Webb, A., MacKenzie, K., Deary, I. J., & Wilson, J. A. (2004).
The reliability and sensitivity to change of acoustic measures of voice quality. Clin
Otolaryngol Allied Sci, 29(5), 538-544. doi: 10.1111/j.1365-2273.2004.00846.x

Carding, P. N., Wilson, J. A., MacKenzie, K., & Deary, I. J. (2009). Measuring voice
outcomes: state of the science review. J Laryngol Otol, 123(8), 823-829. doi:
10.1017/s0022215109005398

Carp, S. J. (2015). Peripheral nerve injury : an anatomical and physiological approach for
physical therapy intervention: Philadelphia, Pennsylvania : F.A. Davis Company.

Chan, A. K., McCabe, P., & Madill, C. J. (2013). The implementation of evidence-based
practice in the management of adults with functional voice disorders: A national
survey of speech-language pathologists. Int J Speech Lang Pathol, 15(3), 334-344.
doi: 10.3109/17549507.2013.783110

Chandran, D., Woods, C., Ullah, S., Ooi, E., & Athanasiadis, T. (2017). A comparative study
of voice outcomes and complication rates in patients undergoing injection

laryngoplasty performed under local versus general anaesthesia: an Adelaide voice

187



specialist's experience. J Laryngol Otol, 131(S1), S41-s46. doi:
10.1017/s0022215116009221

Chen, H. C., Jen, Y. M., Wang, C. H., Lee, J. C., & Lin, Y. S. (2007). Etiology of vocal cord
paralysis. ORL J Otorhinolaryngol Relat Spec, 69(3), 167-171. doi:
10.1159/000099226

Chen, R., Cohen, L. G., & Hallett, M. (2002). Nervous system reorganization following injury.
Neuroscience, 111(4), 761-773. doi: https://doi.org/10.1016/S0306-4522(02)00025-8

Chen, X., Wan, P., Yu, Y., Li, M., Xu, Y., Huang, P., & Huang, Z. (2014). Types and timing of
therapy for vocal fold paresis/paralysis after thyroidectomy: a systematic review and
meta-analysis. J Voice, 28(6), 799-808. doi: 10.1016/j.jvoice.2014.02.003

Chhetri, D. K., & Blumin, J. H. (2012). Laryngeal reinnervation for unilateral vocal fold
paralysis using ansa cervicalis nerve to recurrent laryngeal nerve anastomosis.
Operative Techniques in Otolaryngology-Head and Neck Surgery, 23(3), 173-177.
doi: http://dx.doi.org/10.1016/j.0tot.2012.06.003

Chiang, F.-Y., Lu, I.-C., Kuo, W.-R,, Lee, K.-W., Chang, N.-C., & Wu, C.-W. (2008). The
mechanism of recurrent laryngeal nerve injury during thyroid surgery—the application
of intraoperative neuromonitoring. Surgery, 143(6), 743-749.

Chiang, F.-Y., Wang, L.-F., Huang, Y.-F., Lee, K.-W., & Kuo, W.-R. (2005). Recurrent
laryngeal nerve palsy after thyroidectomy with routine identification of the recurrent
laryngeal nerve. Surgery, 137(3), 342-347.

Cochrane Handbook for Systematic Reviews of Interventions. (2008). The Cochrane
Collaboration.

A Cochrane Risk Of Bias Assessment Tool: for Non-Randomized Studies of Interventions
(ACROBAT-NRSI). (24 September 2014). Version 1.0.0, . Retrieved 13 December
2015, 2015, from http://www.riskofbias.info

Colton, R., Casper, J., & Leonard, R. (2011). Understanding voice problems: as
physiological perspective for diagnosis and treatment (4th ed.). Philadelphia: Wolters
Kluwer Health/Lippincott Williams & Wilkins

Colton, R. H., Paseman, A., Kelley, R. T., Stepp, D., & Casper, J. K. (2011). Spectral
moment analysis of unilateral vocal fold paralysis. J Voice, 25(3), 330-336. doi:
10.1016/j.jvoice.2010.03.006

Coster, W. J. (2013). Making the Best Match: Selecting Outcome Measures for Clinical Trials
and Outcome Studies. The American Journal of Occupational Therapy, 67(2), 162-
170. doi: 10.5014/ajot.2013.006015

Crumley, R. L. (1994). Unilateral recurrent laryngeal nerve paralysis. J Voice, 8(1), 79-83.

188



D'Alatri, L., Galla, S., Rigante, M., Antonelli, O., Buldrini, S., & Marchese, M. R. (2008). Role
of early voice therapy in patients affected by unilateral vocal fold paralysis. J Laryngol
Otol, 122(9), 936-941. doi: 10.1017/s0022215107000679

Daniero, J. J., Garrett, C. G., & Francis, D. O. (2014). Framework Surgery for Treatment of
Unilateral Vocal Fold Paralysis. Current Otorhinolaryngology Reports, 2(2), 119-130.
doi: 10.1007/s40136-014-0044-y

De Bodt, M., Patteeuw, T., & Versele, A. (2015). Temporal Variables in Voice Therapy. J
Voice, 29(5), 611-617. doi: 10.1016/j.jvoice.2014.12.001

Dejonckere. (2010). Assessment of Voice and Respiratory Function. In M. Remacle & H. E.
Eckel (Eds.), Surgery of Larynx and Trachea (pp. 11-26). Berlin, Heidelberg: Springer
Berlin Heidelberg.

Dejonckere, P. H. (2000a). Assessing efficacy of voice treatments: a guideline. Rev Laryngol
Otol Rhinol (Bord), 121(5), 307-310.

Dejonckere, P. H. (2000b). Clinical implementation of a multidimensional basic protocol for
assessing functional results of voice therapy. A preliminary study. Rev Laryngol Otol
Rhinol (Bord), 121(5), 311-313.

Dejonckere, P. H., Bradley, P., Clemente, P., Cornut, G., Crevier-Buchman, L., Friedrich, G.,
... Woisard, V. (2001a). A basic protocol for functional assessment of voice
pathology, especially for investigating the efficacy of (phonosurgical) treatments and
evaluating new assessment techniques. Guideline elaborated by the Committee on
Phoniatrics of the European Laryngological Society (ELS). European Archives Of
Oto-Rhino-Laryngology: Official Journal Of The European Federation Of Oto-Rhino-
Laryngological Societies (EUFOS): Affiliated With The German Society For Oto-
Rhino-Laryngology - Head And Neck Surgery, 258(2), 77-82.

DedJonckere, P. H., Crevier-Buchman, L., Marie, J. P., Moerman, M., Remacle, M., &
Woisard, V. (2003). Implementation of the European Laryngological Society (ELS)
basic protocol for assessing voice treatment effect. Rev Laryngol Otol Rhinol (Bord),
124(5), 279-283.

Desjardins, M., Halstead, L., Cooke, M., & Bonilha, H. S. A Systematic Review of Voice
Therapy: What Effectiveness Really Implies. Journal of Voice, 31(3), 392.e313-
392.e332. doi: 10.1016/j.jvoice.2016.10.002

Dollaghan, C. A. (2007). The handbook for evidence-based practice in communication
disorders: Baltimore, Maryland : Paul H. Brookes Publishing.

Dunnet, C. P., Mackenzie, K., Sellars, G. C., Robinson, K., & Wilson, J. A. (1997). Voice
therapy for dysphonia—still more art than science? International Journal of Language
& Communication Disorders, 32(S3), 333-343. doi: 10.1080/13682829709177106

189



Eastwood, C., Madill, C., & McCabe, P. (2015). The behavioural treatment of muscle tension
voice disorders: A systematic review. Int J Speech Lang Pathol, 17(3), 287-303. doi:
10.3109/17549507.2015.1024169

Eckel, F. C., & Boone, D. R. (1981). The S/Z ratio as an indicator of laryngeal pathology. J
Speech Hear Disord, 46(2), 147-149.

El-Banna, M., & Abou Ras, Y. (2010). Formulation Of A Voice Problem Self Assessment
Scale (VPSS) As A Patient Based Tool For Egyptian Dysphonic Population.
Alexandria Journal of Medicine, 46(2), 119 - 126.

El-Banna, M., & Youssef, G. (2014). Early voice therapy in patients with unilateral vocal fold
paralysis. Folia Phoniatr Logop, 66(6), 237-243. doi: 10.1159/000369167

Fang, T. J., Pei, Y. C,, Li, H. Y., Wong, A. M., & Chiang, H. C. (2014). Glottal gap as an early
predictor for permanent laryngoplasty in unilateral vocal fold paralysis.
Laryngoscope, 124(9), 2125-2130. doi: 10.1002/lary.24689

Fasano, V., Raiteri, L., Bucchioni, E., Guerra, S., Cantarella, G., Massari, M. G, . . . Allegra,
L. (2001). Increased frequency dependence of specific airway resistance in patients
with laryngeal hemiplegia. Eur Respir J, 18(6), 1003-1008.

Francis, D. O., Daniero, J. J., Hovis, K. L., Sathe, N., Jacobson, B., Penson, D. F., . ..
McPheeters, M. L. (2017). Voice-Related Patient-Reported Outcome Measures: A
Systematic Review of Instrument Development and Validation. Journal of Speech,
Language, and Hearing Research, 60(1), 62-88. doi: 10.1044/2016_JSLHR-S-16-
0022

Francis, D. O., McPheeters, M. L., Noud, M., Penson, D. F., & Feurer, |. D. (2016). Checklist
to operationalize measurement characteristics of patient-reported outcome
measures. Systematic Reviews, 5(1), 129. doi: 10.1186/s13643-016-0307-4

Francis, D. O., Williamson, K., Hovis, K., Gelbard, A., Merati, A. L., Penson, D. F., . ..
Garrett, C. G. (2016). Effect of injection augmentation on need for framework surgery
in unilateral vocal fold paralysis. Laryngoscope, 126(1), 128-134. doi:
10.1002/lary.25431

Fu, S., Theodoros, D., & Ward, E. C. (2016). Long-term effects of an intensive voice
treatment for vocal fold nodules. Int J Speech Lang Pathol, 18(1), 77-88. doi:
10.3109/17549507.2015.1081286

Fu, S., Theodoros, D. G., & Ward, E. C. (2015). Intensive versus traditional voice therapy for
vocal nodules: perceptual, physiological, acoustic and aerodynamic changes. J
Voice, 29(2), 260.e231-244. doi: 10.1016/j.jvoice.2014.06.005

Fussey, J. M., & Ahsan, F. (2016). Recurrent laryngeal nerve palsy due to displacement of a
gastric band. Ann R Coll Surg Engl, 98(8), e152-e153. doi:
10.1308/rcsann.2016.0199

190



Garcia Perez, A., Hernandez Lopez, X., Valadez Jimenez, V. M., Minor Martinez, A., &
Ysunza, P. A. (2014a). Synchronous electrical stimulation of laryngeal muscles: an
alternative for enhancing recovery of unilateral recurrent laryngeal nerve paralysis. J
Voice, 28(4), 524.e521-527. doi: 10.1016/j.jvoice.2014.01.004

Gibbins, N. (2014). The Evolution of Laryngeal Reinnervation, the Current State of Science
and Thoughts for Future Treatments. Journal of Voice, 28(6), 793-798. doi:
https://doi.org/10.1016/j.jvoice.2014.01.014

Gilbert, J., Gadsby, N., & Ward, E. C. (2012). Behavioral rehabilitation of radiation-induced
unilateral vocal fold palsy after breast cancer treatment using the Lee Silverman
Voice Treatment program: a case study. Journal of Medical Speech - Language
Pathology, 20(2), 1.

Gillespie, A. I., Dastolfo, C., Magid, N., & Gartner-Schmidt, J. (2014). Acoustic analysis of
four common voice diagnoses: moving toward disorder-specific assessment. J Voice,
28(5), 582-588. doi: 10.1016/j.jvoice.2014.02.002

Gliklich, R. E., Glovsky, R. M., & Montgomery, W. W. (1999). Validation of a voice outcome
survey for unilateral vocal cord paralysis. Otolaryngol Head Neck Surg, 120(2), 153-
158. doi: 10.1016/s0194-5998(99)70399-2

Glottic Insufficiency: Vocal Fold Paralysis, Paresis, and Atrophy. (2008) Operative
Techniques in Laryngology (pp. 29-35). Berlin, Heidelberg: Springer Berlin
Heidelberg.

Grillo, E. U. (2017). Results of a Survey Offering Clinical Insights into Speech-Language
Pathology Telepractice Methods. International Journal of Telerehabilitation, 9(2), 25-
30. doi: 10.5195/ijt.2017.6230

Guzman, M., Higueras, D., Fincheira, C., Mufoz, D., Guajardo, C., & Dowdall, J. (2013).
Immediate acoustic effects of straw phonation exercises in subjects with dysphonic
voices. Logopedics Phoniatrics Vocology, 38(1), 35-45. doi:
10.3109/14015439.2012.731079

Haller, J. M., Iwanik, M., & Shen, F. H. (2012). Clinically relevant anatomy of recurrent
laryngeal nerve. Spine (Phila Pa 1976), 37(2), 97-100. doi:
10.1097/BRS.0b013e31821f3e86

Hammerstad, J. P. (2007). Chapter 15 - Strength and Reflexes A2 - Goetz, Christopher G
Textbook of Clinical Neurology (Third Edition) (pp. 243-287). Philadelphia: W.B.
Saunders.

Hartley, N. A., Braden, M., & Thibeault, S. L. (2017). Practice Patterns of Speech-Language
Pathologists in Pediatric Vocal Health. American Journal of Speech-Language
Pathology, 26(2), 281-300. doi: 10.1044/2016_AJSLP-15-0057

191



Hassan, M. M., Yumoto, E., Baraka, M. A., Sanuki, T., & Kodama, N. (2011). Arytenoid
rotation and nerve-muscle pedicle transfer in paralytic dysphonia. Laryngoscope,
121(5), 1018-1022. doi: 10.1002/lary.21657

Havas, T., Lowinger, D., & Priestley, J. (1999). Unilateral vocal fold paralysis: causes,
options and outcomes. Aust N Z J Surg, 69(7), 509-513.

Helman, S. N., Karle, W., & Pitman, M. J. (2017). Management of Posterior Glottal
Insufficiency With Use of a Buccal Graft. Ann Otol Rhinol Laryngol, 126(2), 159-162.
doi: 10.1177/0003489416679174

Hermann, M., Hellebart, C., & Freissmuth, M. (2004). Neuromonitoring in thyroid surgery:
prospective evaluation of intraoperative electrophysiological responses for the
prediction of recurrent laryngeal nerve injury. Annals of surgery, 240(1), 9-17.

Hermanowicz, N. (2007). Chapter 13 - Cranial Nerves |IX (Glossopharyngeal) and X (Vagus)
A2 - Goetz, Christopher G Textbook of Clinical Neurology (Third Edition) (pp. 217-
229). Philadelphia: W.B. Saunders.

Higgins, J. P. T., Altman, D. G., Getzsche, P. C., Jini, P., Moher, D., Oxman, A.D,, . ..
Sterne, J. A. C. (2011). The Cochrane Collaboration’s tool for assessing risk of bias
in randomised trials. BMJ, 343. doi: 10.1136/bm;j.d5928

Higgins, T. S., Gupta, R., Ketcham, A. S., Sataloff, R. T., Wadsworth, J. T., & Sinacori, J. T.
(2011). Recurrent laryngeal nerve monitoring versus identification alone on post-
thyroidectomy true vocal fold palsy: a meta-analysis. Laryngoscope, 121(5), 1009-
1017. doi: 10.1002/lary.21578

Hirano, M. (1981). Clinical examination of voice. Wien; New York: Springer-Verlag.

Hogikyan, N. D., & Rosen, C. A. (2002). A review of outcome measurements for voice
disorders. Otolaryngol Head Neck Surg, 126(5), 562-572.

Hogikyan, N. D., & Sethuraman, G. (1999). Validation of an instrument to measure voice-
related quality of life (V-RQOL). Journal of Voice, 13(4), 557-569. doi:
https://doi.org/10.1016/S0892-1997(99)80010-1

Hung, C. C,, Lee, J. C., Hsiao, L. C., & Lin, Y. S. (2009). Vocal cord immobility caused by
the long-standing impaction of a fishbone in the hypopharynx. Laryngoscope, 119(1),
228-230. doi: 10.1002/lary.20043

Hylin, M. J., Kerr, A. L., & Holden, R. (2017). Understanding the Mechanisms of Recovery
and/or Compensation following Injury. Neural Plasticity, 2017, 12. doi:
10.1155/2017/7125057

Isshiki, N., Okamura, H., & Ishikawa, T. (1975). Thyroplasty type | (lateral compression) for
dysphonia due to vocal cord paralysis or atrophy. Acta Otolaryngol, 80(5-6), 465-473.

Jang, J. Y., Lee, G., Ahn, J., & Son, Y.-l. (2015). Early voice rehabilitation with injection

laryngoplasty in patients with unilateral vocal cord palsy after thyroidectomy.

192



European Archives of Oto-Rhino-Laryngology, 272(12), 3745-3750. doi:
10.1007/s00405-015-3720-8

Jatzko, G. R., Lisborg, P. H., Mlller, M., & Wette, V. M. (1994). Recurrent nerve palsy after
thyroid operations--principal nerve identification and a literature review. Surgery,
115(2), 139-144.

Joliat, G.-R., Guarnero, V., Demartines, N., Schweizer, V., & Matter, M. (2017). Recurrent
laryngeal nerve injury after thyroid and parathyroid surgery: Incidence and
postoperative evolution assessment. Medicine, 96(17), e6674. doi:

10.1097/MD.0000000000006674

Julious, S. A. (2004). Sample sizes for clinical trials with Normal data. Statistics in Medicine,
23(12), 1921-1986. doi: doi:10.1002/sim.1783

Kao, Y.-C., Chen, S.-H., Wang, Y.-T., Chu, P.-Y., Tan, C.-T., & Chang, W.-Z. D. (2017).

Efficacy of Voice Therapy for Patients With Early Unilateral Adductor Vocal Fold
Paralysis. Journal of Voice, 31(5), 567-575. doi:

https://doi.org/10.1016/j.jvoice.2017.01.007
Kapsner-Smith, M. R., Hunter, E. J., Kirkham, K., Cox, K., & Titze, I. R. (2015). A
Randomized Controlled Trial of Two Semi-Occluded Vocal Tract Voice Therapy

Protocols. J Speech Lang Hear Res, 58(3), 535-549. doi: 10.1044/2015_jslhr-s-13-
0231

Karnell, M. P., Melton, S. D., Childes, J. M., Coleman, T. C., Dailey, S. A., & Hoffman, H. T.
(2007). Reliability of Clinician-Based (GRBAS and CAPE-V) and Patient-Based (V-
RQOL and IPVI) Documentation of Voice Disorders. Journal of Voice, 21(5), 576-
590. doi: https://doi.org/10.1016/j.jvoice.2006.05.001

Kelchner, L. N., Stemple, J. C., Gerdeman, E., Le Borgne, W., & Adam, S. (1999). Etiology,
pathophysiology, treatment choices, and voice results for unilateral adductor vocal
fold paralysis: a 3-year retrospective. J Voice, 13(4), 592-601.

Kempster, G. B., Gerratt, B. R., Verdolini Abbott, K., Barkmeier-Kraemer, J., & Hillman, R. E.
(2009). Consensus auditory-perceptual evaluation of voice: development of a
standardized clinical protocol. Am J Speech Lang Pathol, 18(2), 124-132. doi:
10.1044/1058-0360(2008/08-0017)

Kendall, K. (2007). Presbyphonia: a review. Current Opinion in Otolaryngology & Head and
Neck Surgery, 15(3), 137-140.
Khidr, A. (2003). Effects of the “Smith Accent Technique” of voice therapy on the laryngeal

functions and voice quality of patients with unilateral vocal fold paralysis.
International Congress Series, 1240, 1235-1241. doi:

http://dx.doi.org/10.1016/S0531-5131(03)00836-7

193



Kimura, M., Nito, T., Imagawa, H., Sakakibara, K., Chan, R. W., & Tayama, N. (2010).
Collagen injection for correcting vocal fold asymmetry: high-speed imaging. Ann Otol
Rhinol Laryngol, 119(6), 359-368.

Ko, H. C,, Lee, L. A, Li,H. Y., & Fang, T. J. (2009). Etiologic features in patients with
unilateral vocal fold paralysis in Taiwan. Chang Gung Med J, 32(3), 290-296.

Koufman, J. A. (1998). Laryngeal electromyography in clinical practice: indications,
techniques, and interpretation. Phonoscope., 1, 57-70.

Koufman, J. A., Postma, G. N., Cummins, M. M., & Blalock, P. D. (2000). Vocal fold paresis.
Otolaryngol Head Neck Surg, 122(4), 537-541.

Kupfer, R., & Meyer, T. (2014). Evaluation of Unilateral Vocal Fold Immobility. Current
Otorhinolaryngology Reports, 2(2), 105-113. doi: 10.1007/s40136-014-0043-z

Kwon, T. K., & Buckmire, R. (2004). Injection laryngoplasty for management of unilateral
vocal fold paralysis. Curr Opin Otolaryngol Head Neck Surg, 12(6), 538-542.

Lakhani, R., Fishman, J. M., Bleach, N., Costello, D., & Birchall, M. D. (2012). Alternative
injectable materials for vocal fold medialisation in unilateral vocal fold paralysis.
Cochrane Database Syst Rev, 10, Cd009239. doi:
10.1002/14651858.CD009239.pub2

Lau, D. P, Lee, G. A., Wong, S. M., Lim, V. P., Chan, Y. H., Tan, N. G, . . . Morrison, M. D.
(2010). Injection Laryngoplasty With Hyaluronic Acid for Unilateral Vocal Cord
Paralysis. Randomized Controlled Trial Comparing Two Different Particle Sizes.
Journal of Voice, 24(1), 113-118. doi: 10.1016/j.jvoice.2008.05.007

Lee, S. W., Park, K. N., Oh, S. K., Jung, C. H., Mok, J. O., & Kim, C. H. (2014). Long-term
efficacy of primary intraoperative recurrent laryngeal nerve reinnervation in the
management of thyroidectomy-related unilateral vocal fold paralysis. Acta
Otolaryngol, 134(11), 1179-1184. doi: 10.3109/00016489.2014.939301

Leydon, C., Bielamowicz, S., & Stager, S. V. (2005). Perceptual ratings of vocal
characteristics and voicing features in untreated patients with unilateral vocal fold
paralysis. J Commun Disord, 38(3), 163-185. doi: 10.1016/j.jcomdis.2004.08.001

Linder, T. E., Abdelkafy, W., & Cavero-Vanek, S. (2010). The management of peripheral
facial nerve palsy: "paresis" versus "paralysis" and sources of ambiguity in study
designs. Otol Neurotol, 31(2), 319-327. doi: 10.1097/MAO.0b013e3181cabd90

Little, M. A., Costello, D. A., & Harries, M. L. (2011). Objective dysphonia quantification in
vocal fold paralysis: comparing nonlinear with classical measures. J Voice, 25(1), 21-
31. doi: 10.1016/j.jvoice.2009.04.004

Lo, C.-Y., Kwok, K.-F., & Yuen, P.-W. (2000). A prospective evaluation of recurrent laryngeal
nerve paralysis during thyroidectomy. Archives of surgery, 135(2), 204-207.

194



Lopes, L. W., de Oliveira Florencio, V., Silva, P. O. C., Da Nébrega E Ugulino, A. C., &
Almeida, A. A. (2017). Vocal Tract Discomfort Scale (VTDS) and Voice Symptom
Scale (VoiSS) in the Evaluation of Patients With Voice Disorders. Journal of Voice.
doi: 10.1016/j.jvoice.2017.11.018

Lundy, D. S., Casiano, R. R., & Xue, J. W. (2004). Can maximum phonation time predict
voice outcome after thyroplasty type 1? Laryngoscope, 114(8), 1447-1454. doi:
10.1097/00005537-200408000-00025

Lundy, D. S., Casiano, R. R., Xue, J. W., & Lu, F. L. (2000). Thyroplasty type I: Short- versus
long-term results. Otolaryngology - Head and Neck Surgery, 122(4), 533-536. doi:
https://doi.org/10.1016/S0194-5998(00)70096-9

M.F, G, M, M., S, H., & Khan, W. S. (2014). Peripheral Nerve Injury: Principles for Repair
and Regeneration. The Open Orthopaedics Journal, 8, 199-203. doi:
10.2174/1874325001408010199

Maas, E., Robin, D. A., Austermann Hula, S. N., Freedman, S. E., Wulf, G., Ballard, K. J., &
Schmidt, R. A. (2008). Principles of Motor Learning in Treatment of Motor Speech
Disorders. American Journal of Speech-Language Pathology, 17(3), 277-298. doi:
10.1044/1058-0360(2008/025)

Mabhler, L. A., Ramig, L. O., & Fox, C. (2015). Evidence-based treatment of voice and
speech disorders in Parkinson disease. Curr Opin Otolaryngol Head Neck Surg,
23(3), 209-215. doi: 10.1097/m0o0.0000000000000151

Mallur, P. S., & Rosen, C. A. (2010). Vocal Fold Injection: Review of Indications,
Techniques, and Materials for Augmentation. Clinical and Experimental
Otorhinolaryngology, 3(4), 177-182. doi: 10.3342/ce0.2010.3.4.177

Marieb, E. N., & Hoehn, K. (2010). Human anatomy & physiology. San Francisco: Benjamin
Cummings.

Martel Sauvageau, V., Roy, J.-P., Langlois, M., & Macaoir, J. (2015). Impact of the LSVT on
vowel articulation and coarticulation in Parkinsons disease. Clinical Linguistics &amp;
Phonetics, 2015, Vol.29(6), p.424-440, 29(6), 424-440. doi:
10.3109/02699206.2015.1012301

Mat Baki, M., Wood, G., Alston, M., Ratcliffe, P., Sandhu, G., Rubin, J. S., & Birchall, M. A.
(2015). Reliability of OperaVOX against Multidimensional Voice Program (MDVP).
Clinical Otolaryngology, 40(1), 22-28. doi: 10.1111/coa.12313

Mat Baki, M., Yu, R., Rubin, J. S., Chevretton, E., Sandhu, G., & Birchall, M. A. (2015).
Patient perception of a randomised, controlled trial of laryngeal reinnervation versus
thyroplasty for unilateral vocal fold paralysis. J Laryngol Otol, 129(7), 693-701.

Mathieson, L., & Greene, M. C. L. (2001). Greene and Mathieson's the voice and its

disorders. London Whuirr.

195



Mattioli, F., Bergamini, G., Alicandri-Ciufelli, M., Molteni, G., Luppi, M. P., Nizzoli, F., . . .
Presutti, L. (2011). The role of early voice therapy in the incidence of motility
recovery in unilateral vocal fold paralysis. Logoped Phoniatr Vocol, 36(1), 40-47. doi:
10.3109/14015439.2011.554433

Mattioli, F., Menichetti, M., Bergamini, G., Molteni, G., Alberici, M. P., Luppi, M. P., . ..
Presutti, L. (201a). Results of Early Versus Intermediate or Delayed Voice Therapy in
Patients With Unilateral Vocal Fold Paralysis: Our Experience in 171 Patients. J
Voice, 29(4), 455-458. doi: 10.1016/j.jvoice.2014.09.027

McFarlane, S. C., Holt-Romeo, T. L., Lavorato, A. S., & Warner, L. (1991). Unilateral Vocal
Fold ParalysisPerceived Vocal Quality Following Three Methods of Treatment.
American Journal of Speech-Language Pathology, 1(1), 45-48. doi: 10.1044/1058-
0360.0101.45

Mcllwaine, A., Madill, C., & McCabe, P. (2010). Voice Therapy Prepractice and The
Principles of Motor learning. Australian Communication Quarterly, 12( 1), 29 - 32.

Meerschman, |., Van Lierde, K., Van Puyvelde, C., Bostyn, A., Claeys, S., & Haeseleer, E.
(2017). Massed versus spaced practice in vocology: effect of a short-term intensive
voice training versus a longer-term traditional voice training. International Journal of
Language and communication disorders. doi: 10.1111/1460-6984.12358

Menorca, R. M. G, Fussell, T. S., & Elfar, J. C. (2013). Peripheral Nerve Trauma:
Mechanisms of Injury and Recovery. Hand clinics, 29(3), 317-330. doi:
10.1016/j.hcl.2013.04.002

Merati, A. L., Halum, S. L., & Smith, T. L. (2006). Diagnostic Testing for Vocal Fold
Paralysis: Survey of Practice and Evidence-Based Medicine Review. The
Laryngoscope, 116(9), 1539-1552.

Miller, S. (2004). Voice therapy for vocal fold paralysis. Otolaryngol Clin North Am, 37(1),
105-119. doi: 10.1016/s0030-6665(03)00163-4

Misono, S., & Merati, A. L. (2012). Evidence-Based Practice: Evaluation and Management of
Unilateral Vocal Fold Paralysis. Otolaryngologic Clinics of North America, 45(5),
1083-1108. doi: https://doi.org/10.1016/j.0tc.2012.06.011

Misono, S., & Merati, A. L. (2012). Evidence-based practice: evaluation and management of
unilateral vocal fold paralysis. Otolaryngol Clin North Am, 45(5), 1083-1108. doi:
10.1016/j.0tc.2012.06.011

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med, 6(7),
€1000097. doi: 10.1371/journal.pmed.1000097

196



Morsomme, D., de La Bardonnie, M. F., Verduyckt, I., Jamart, J., & Remacle, M. (2010).
Subjective evaluation of the long-term efficacy of speech therapy on dysfunctional
dysphonia. Journal of Voice, 24(2), 178-182. doi: 10.1016/j.jvoice.2008.05.005

Morsomme, D., Jamart, J., Wery, C., Giovanni, A., & Remacle, M. (2001). Comparison
between the GIRBAS Scale and the Acoustic and Aerodynamic Measures Provided
by EVA for the Assessment of Dysphonia following Unilateral Vocal Fold Paralysis.
Folia Phoniatr Logop, 53(6), 317-325.

Mostafa, B. E., Gadallah, N. A., Nassar, N. M., Al Ibiary, H. M., Fahmy, H. A., & Fouda, N.
M. (2004). The role of laryngeal electromyography in vocal fold immobility. ORL J
Otorhinolaryngol Relat Spec, 66(1), 5-10. doi: 10.1159/000077226

Mu, L., & Sanders, |. (2009). The human cricothyroid muscle: three muscle bellies and their
innervation patterns. Journal Of Voice: Official Journal Of The Voice Foundation,
23(1), 21-28. doi: 10.1016/j.jvoice.2007.08.001

Mullen, E. J., & Streiner, D. L. (2004). The Evidence For and Against Evidence-Based
Practice. Brief Treatment and Crisis Intervention, 4(2), 111-121. doi: 10.1093/brief-
treatment/mhh009Portico

Munin, M. C., Heman-Ackah, Y. D., Rosen, C. A., Sulica, L., Maronian, N., Mandel, S., . ..
Gronseth, G. (2016). Consensus statement: Using laryngeal electromyography for
the diagnosis and treatment of vocal cord paralysis. Muscle Nerve, 53(6), 850-855.
doi: 10.1002/mus.25090

Munin, M. C., Rosen, C. A., & Zullo, T. (2003). Utility of laryngeal electromyography in
predicting recovery after vocal fold paralysis. Arch Phys Med Rehabil, 84(8), 1150-
1153.

Murry, T., & Rosen, C. A. (2000). Outcome measurements and quality of life in voice
disorders. Otolaryngol Clin North Am, 33(4), 905-916.

Myssiorek, D. (2004). Recurrent laryngeal nerve paralysis: anatomy and etiology.
Otolaryngologic clinics of North America, 37(1), 25-44.

Nawka T, Anders LC, & J., W. (1994). Die auditive Beurteilung heiserer Stimmen nach dem
RBH-System. Sprache Stimme Gehor. . Sprache Stimme Geh6r(18), 130-133.

Nemr, K., Simoes-Zenari, M., Cordeiro, G. F., Tsuiji, D., Ogawa, A. |., Ubrig, M. T., &
Menezes, M. H. (2012). GRBAS and Cape-V scales: high reliability and consensus
when applied at different times. J Voice, 26(6), 812.e817-822. doi:
10.1016/j.jvoice.2012.03.005

NHMRC. (1999). How to review the evidence: Systematic identification and review of
scientific literature. from

http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/cp65.pdf

197



Nishiyama, K., Hirose, H., Masaki, T., Nagai, H., Hashimoto, D., Usui, D., . . . Okamoto, M.
(2006). Long-term result of the new endoscopic vocal fold medialization surgical
technique for laryngeal palsy. Laryngoscope, 116(2), 231-234. doi:
10.1097/01.mlIg.0000191471.60475.14

Nouraei, S. A., Middleton, S. E., Butler, C. R., & Sandhu, G. S. (2015). An estimation of the
population incidence of adult unilateral vocal fold mobility impairment in England.
Logoped Phoniatr Vocol, 40(2), 93-94. doi: 10.3109/14015439.2014.902497

Nouraei, S. A. R., Middleton, S. E., Butler, C. R., & Sandhu, G. S. (2015). An estimation of
the population incidence of adult unilateral vocal fold mobility impairment in England.
Logopedics Phoniatrics Vocology, 40(2), 91-92 92p. doi:
10.3109/14015439.2014.902497

Olthoff, A., Steinle, J., Asendorf, T., & Kruse, E. (2015). Consideration of vocal fold position
in unilateral vocal fold paralyses. European Archives of Oto-Rhino-Laryngology,
272(4), 923-928. doi: 10.1007/s00405-014-3442-3

Pagano, R., Morsomme, D., Camby, S., Lejeune, L., & Finck, C. (2017). Long-term Results
of 18 Fat Injections in Unilateral Vocal Fold Paralysis. J Voice, 31(4), 505.e501-
505.e509. doi: 10.1016/j.jvoice.2016.10.020

Paniello, R. C., Edgar, J. D., Kallogjeri, D., & Piccirillo, J. F. (2011a). Medialization versus
reinnervation for unilateral vocal fold paralysis: a multicenter randomized clinical trial.
The Laryngoscope, 121(10), 2172-2179. doi: 10.1002/lary.21754

Paniello, R. C., & Grindler, D. J. (2013). Etiology and Presentation Time of Unilateral Vocal
Fold Paralysis. Otolaryngology-Head and Neck Surgery, 149(2_suppl), P84-P85. doi:
doi:10.1177/0194599813495815a153

Pardo-Maza, A., Garcia-Lopez, |., Santiago-Pérez, S., & Gavilan, J. (2017). Laryngeal
Electromyography for Prognosis of Vocal Fold Paralysis. Journal of Voice, 31(1), 90-
93. doi: https://doi.org/10.1016/j.jvoice.2016.02.018

Pei, Y. C., Fang, T. J., Hsin, L. J., Li, H. Y., & Wong, A. M. (2015). Early hyaluronate
injection improves quality of life but not neural recovery in unilateral vocal fold
paralysis: an open-label randomized controlled study. Restor Neurol Neurosci, 33(2),
121-130. doi: 10.3233/rnn-140439

Perry, A., Morris, M., Unsworth, C., Duckett, S., Skeat, J., Dodd, K., . . . Reilly, K. (2004).
Therapy outcome measures for allied health practitioners in Australia: the AusTOMs.
Int J Qual Health Care, 16(4), 285-291. doi: 10.1093/intghc/mzh059

Phyland, D. J., Pallant, J. F., Benninger, M. S., Thibeault, S. L., Greenwood, K. M., Smith, J.
A., & Vallance, N. (2013). Development and preliminary validation of the EASE: a
tool to measure perceived singing voice function. J Voice, 27(4), 454-462. doi:
10.1016/j.jvoice.2013.01.019

198



Pinho, C. M. R., Jesus, L. M. T., & Barney, A. (2013). Aerodynamic measures of speech in
unilateral vocal fold paralysis (UVFP) patients. Logopedics Phoniatrics Vocology,
38(1), 19-34. doi: 10.3109/14015439.2012.696138

Powell, J., Carding, P., Birdi, R., & Wilson, J. A. (2014). Injection laryngoplasty in the
outpatient clinic under local anaesthetic: a case series of sixty-eight patients. Clin
Otolaryngol, 39(4), 224-227. doi: 10.1111/coa.12274

Pratap, R., Mehta, P., Blagnys, B., & Montgomery, P. Q. (2009). Early results for treatment
of unilateral vocal fold palsy with injection medialisation under local anaesthetic. J
Laryngol Otol, 123(8), 873-876. doi: 10.1017/s0022215109004629

Prendes, B. L., Yung, K. C., Likhterov, I., Schneider, S. L., Al-Jurf, S. A., & Courey, M. S.
(2012). Long-term effects of injection laryngoplasty with a temporary agent on voice
quality and vocal fold position. Laryngoscope, 122(10), 2227-2233. doi:
10.1002/lary.23473

Pring, T. (2004). Research Methods in Communication Disorders London: Whurr Publishing.

Raes, J. P., & Clement, P. A. (1996). Aerodynamic measurements of voice production. Acta
Otorhinolaryngol Belg, 50(4), 293-298.

Ramig, L. O., Countryman, S., Thompson, L. L., & Horii, Y. (1995). Comparison of Two
Forms of Intensive Speech Treatment for Parkinson Disease. Journal of Speech,
Language, and Hearing Research, 38(6), 1232-1251. doi: 10.1044/jshr.3806.1232

Ramig, L. O., Sapir, S., Countryman, S., Pawlas, A. A., Brien, C., Hoehn, M., & Thompson,
L. L. (2001). Intensive voice treatment (LSVT®) for patients with Parkinson&#039;s
disease: a 2 year follow up. Journal of Neurology, Neurosurgery &amp; Psychiatry,
71(4), 493. doi: 10.1136/jnnp.71.4.493

Ramig, L. O., & Verdolini, K. (1998). Treatment EfficacyVoice Disorders. Journal of Speech,
Language, and Hearing Research, 41(1), S101-S116. doi: 10.1044/jslhr.4101.s101

Randolph. (2016 ). The Recurrent and Superior Laryngeal Nerves (G. W. Randolph Ed.).
Switzerland Springer.

Ras, Y., Imam, M., El-Banna, M., & Hamouda, N. (2016). Voice outcome following electrical
stimulation-supported voice therapy in cases of unilateral vocal fold paralysis. The
Egyptian Journal of Otolaryngology, 32(4), 322-334. doi: 10.4103/1012-5574.192543

Ricci Maccarini, A., Stacchini, M., Mozzanica, F., Schindler, A., Basile, E., De Rossi, G., . ..
Magnani, M. (2018). Efficacy of trans-nasal fiberendoscopic injection laryngoplasty
with centrifuged autologous fat in the treatment of glottic insufficiency due to
unilateral vocal fold paralysis. Acta otorhinolaryngologica ltalica : organo ufficiale
della Societa italiana di otorinolaringologia e chirurgia cervico-facciale, 38(3), 204.
doi: 10.14639/0392-100X-2012

199



Rickert, S. M., Childs, L. F., Carey, B. T., Murry, T., & Sulica, L. (2012). Laryngeal
electromyography for prognosis of vocal fold palsy: a meta-analysis. Laryngoscope,
122(1), 1568-161. doi: 10.1002/lary.22354

Riedeman, S., & Turkstra, L. (2018). Knowledge, Confidence, and Practice Patterns of
Speech-Language Pathologists Working With Adults With Traumatic Brain Injury.
American Journal of Speech-Language Pathology, 27(1), 181-191. doi:
10.1044/2017_AJSLP-17-0011

Ritchie, J., & Spencer, L. (1994). Qualitative data analysis for applied policy research. In A.
A. Bryman & R. G. Burgess (Eds.), Analysing qualitative data (pp. 173 - 194).
London: Routledge.

Robey, R. R. (2004). A five-phase model for clinical-outcome research. J Commun Disord,
37(5), 401-411. doi: 10.1016/j.jcomdis.2004.04.003

Rohde, S. L., Wright, C. T., Muckala, J. C., Wiggleton, J., Rousseau, B., & Netterville, J. L.
(2012). Voice quality after recurrent laryngeal nerve resection and immediate
reconstruction. Ofolaryngol Head Neck Surg, 147(4), 733-736. doi:
10.1177/0194599812449108

Rosen, & Simpson. (2008). Glottic Insufficiency: Vocal Fold Paralysis, Paresis, and Atrophy
Operative Techniques in Laryngology (pp. 29-35). Berlin, Heidelberg: Springer Berlin
Heidelberg.

Rosen, C. A. (2005). Stroboscopy as a research instrument: development of a perceptual
evaluation tool. Laryngoscope, 115(3), 423-428. doi:
10.1097/01.mlIg.0000157830.38627.85

Rosen, C. A, Lee, A. S., Osborne, J., Zullo, T., & Murry, T. (2004). Development and
validation of the voice handicap index-10. Laryngoscope, 114(9), 1549-1556. doi:
10.1097/00005537-200409000-00009

Rosenthal, L. H., Benninger, M. S., & Deeb, R. H. (2007). Vocal fold immobility: a
longitudinal analysis of etiology over 20 years. Laryngoscope, 117(10), 1864-1870.
doi: 10.1097/MLG.0b013e3180de4d49

Rosow, & Sulica. (2010). Laryngoscopy of vocal fold paralysis: Evaluation of consistency of
clinical findings. The Laryngoscope, 120(7), 1376-1382. doi: 10.1002/lary.20945

Roy, N. (2012). Optimal dose-response relationships in voice therapy. Int J Speech Lang
Pathol, 14(5), 419-423. doi: 10.3109/17549507.2012.686119

Roy, N., Merrill, R. M., Gray, S. D., & Smith, E. M. (2005). Voice disorders in the general
population: prevalence, risk factors, and occupational impact. Laryngoscope,
115(11), 1988-1995. doi: 10.1097/01.mlIg.0000179174.32345.41

Rubin, A. D., & Sataloff, R. T. (2007). Vocal fold paresis and paralysis. Otolaryngol Clin
North Am, 40(5), 1109-1131, viii-ix. doi: 10.1016/j.0tc.2007.05.012

200



Rubin, J. S. (2014). Diagnosis and Treatment of Vooice Disorders. San Diego: San Diego :
Plural Publishing, Inc.

Rudolf, R., & Sibylle, B. (2012). Laryngoplasty With Hyaluronic Acid in Patients With
Unilateral Vocal Fold Paralysis. Journal of Voice, 26(6), 785-791. doi:
https://doi.org/10.1016/j.jvoice.2011.11.007

Ruotsalainen, J., Sellman, J., Lehto, L., & Verbeek, J. (2008). Systematic review of the
treatment of functional dysphonia and prevention of voice disorders. Otfolaryngol
Head Neck Surg, 138(5), 557-565. doi: 10.1016/j.0tohns.2008.01.014

Ruotsalainen Jani, H., Sellman, J., Lehto, L., Jauhiainen, M., & Verbeek Jos, H. (2007).
Interventions for treating functional dysphonia in adults. Cochrane Database of
Systematic Reviews, (3). Retrieved from:
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006373.pub2/abstract
doi:10.1002/14651858.CD006373.pub2

Ryu, 1., Nam, S., Han, M., Choi, S., Kim, S., & Roh, J. (2012). Long-term voice outcomes
after thyroplasty for unilateral vocal fold paralysis. Archives of Otolaryngology—Head
& Neck Surgery, 138(4), 347-351. doi: 10.1001/archoto.2012.42

Saibene, A. M., Pipolo, C., Lorusso, R., Portaleone, S. M., & Felisati, G. (2015). Transnasal
endoscopic microfractured fat injection in glottic insufficiency. B-ENT, 11(3), 229-234.

Santos, J. K. d. O., Silvério, K. C. A, Diniz Oliveira, N. F. C., & Gama, A. C. C. (2016).
Evaluation of Electrostimulation Effect in Women With Vocal Nodules. Journal of
Voice, 30(6), 769.e761-769.e767. doi: 10.1016/j.jvoice.2015.10.023

Schardt, C., Adams, M. B., Owens, T., Keitz, S., & Fontelo, P. (2007). Utilization of the PICO
framework to improve searching PubMed for clinical questions. BMC Med Inform
Decis Mak, 7, 16. doi: 10.1186/1472-6947-7-16

Scheid, S. C., Nadeau, D. P., Friedman, O., & Sataloff, R. T. (2004). Anatomy of the
thyroarytenoid branch of the recurrent laryngeal nerve. Journal of Voice, 18(3), 279-
284.

Schindler, A., Bottero, A., Capaccio, P., Ginocchio, D., Adorni, F., & Ottaviani, F. (2008).
Vocal improvement after voice therapy in unilateral vocal fold paralysis. J Voice,
22(1), 113-118. doi: 10.1016/j.jvoice.2006.08.004

Schneider, B., Denk, D. M., & Bigenzahn, W. (2003). Functional results after external vocal
fold medialization thyroplasty with the titanium vocal fold medialization implant. The
Laryngoscope, 113(4), 628-634.

Schneider, S. L. (2012). Behavioral Management of Unilateral Vocal Fold Paralysis and
Paresis. SIG 3 Perspectives on Voice and Voice Disorders, 22(3), 112-120. doi:
10.1044/vvd22.3.112

201



Seddon, H. J. (1942). A Classification of Nerve Injuries. British Medical Journal, 2(4260),
237-239. doi: 10.1136/bmj.2.4260.237

Sellars, C., Carding, P. N., Deary, I. J., MacKenzie, K., & Wilson, J. A. (2002).
Characterization of effective primary voice therapy for dysphonia. J Laryngol Otol,
116(12), 1014-1018. doi: 10.1258/002221502761698757

Sercarz, J. A., Berke, G. S., Gerratt, B. R, Ming, Y., & Natividad, M. (1992).
Videostroboscopy of human vocal fold paralysis. Annals of Otology, Rhinology &
Laryngology, 101(7), 567-577.

Seyed Toutounchi, S. J., Eydi, M., Golzari, S. E., Ghaffari, M. R., & Parvizian, N. (2014).
Vocal cord paralysis and its etiologies: a prospective study. J Cardiovasc Thorac
Res, 6(1), 47-50. doi: 10.5681/jcvtr.2014.009

Shen, T., Damrose, E. J., & Morzaria, S. (2013). A meta-analysis of voice outcome
comparing calcium hydroxylapatite injection laryngoplasty to silicone thyroplasty.
Otolaryngol Head Neck Surg, 148(2), 197-208. doi: 10.1177/0194599812464193

Shiotani, A., Okubo, K., Saito, K., Fujimine, T., Tomifuji, M., Ikeda, A., ... Momoshima, S.
(2009). Injection laryngoplasty with calcium phosphate cement. Otolaryngol Head
Neck Surg, 140(6), 816-821. doi: 10.1016/j.0tohns.2009.01.040

Simberg, S., & Laine, A. (2007). The resonance tube method in voice therapy: Description
and practical implementations. Logopedics Phoniatrics Vocology, 32(4), 165-170.
doi: 10.1080/14015430701207790

Sittel, C., Echternach, M., Federspil, P. A., & Plinkert, P. K. (2006). Polydimethylsiloxane
particles for permanent injection laryngoplasty. Ann Otol Rhinol Laryngol, 115(2),
103-109. doi: 10.1177/000348940611500204

Sittel, C., Stennert, E., Thumfart, W. F., Dapunt, U., & Eckel, H. E. (2001). Prognostic value
of laryngeal electromyography in vocal fold paralysis. Archives of Otolaryngology—
Head & Neck Surgery, 127(2), 155-160. doi: 10.1001/archotol.127.2.155

Siu, J., Tam, S., & Fung, K. (2016). A comparison of outcomes in interventions for unilateral
vocal fold paralysis: A systematic review. Laryngoscope, 126(7), 1616-1624. doi:
10.1002/lary.25739

Skills for Conducting a Semi-Structured Interview. (2018). London.

Smith, J., Douglas, J., Smith, B., Dougherty, T., & Ayshford, C. (2014). Assessment of
recurrent laryngeal nerve function during thyroid surgery. Annals of The Royal
College of Surgeons of England, 96(2), 130-135. doi:
10.1308/003588414X13814021676594

Smith, M. E., Roy, N., & Houtz, D. (2012). Laryngeal reinnervation for paralytic dysphonia in
children younger than 10 years. Arch Otolaryngol Head Neck Surg, 138(12), 1161-
1166. doi: 10.1001/jamaoto.2013.803

202



Sonesson, B. (1982). VOCAL FOLD KINESIOLOGY A2 - Grillner, Sten. In B. Lindblom, J.
Lubker, & A. Persson (Eds.), Speech Motor Control (pp. 113-117): Pergamon.
Spataro, E. A., Grindler, D. J., & Paniello, R. C. (2014). Etiology and Time to Presentation of
Unilateral Vocal Fold Paralysis. Otolaryngol Head Neck Surg, 151(2), 286-293. doi:

10.1177/0194599814531733

Spector, B. C., Netterville, J. L., Billante, C., Clary, J., Reinisch, L., & Smith, T. L. (2001).
Quality-of-life assessment in patients with unilateral vocal cord paralysis.
Otolaryngology - Head and Neck Surgery, 125(3), 176-182. doi:
https://doi.org/10.1067/mhn.2001.117714

Speyer, R. (2008). Effects of voice therapy: a systematic review. J Voice, 22(5), 565-580.
doi: 10.1016/j.jvoice.2006.10.005

Sridharan, S., Amin, M. R., & Branski, R. C. (2016). Vocal fold immobility after finger sweep
self-extrusion of impacted food in a choking victim with resolution following laryngeal
mask ventilation. Ear Nose Throat J, 95(1), 33-35.

Statham, M. M., Rosen, C. A., Smith, L. J., & Munin, M. C. (2010). Electromyographic
laryngeal synkinesis alters prognosis in vocal fold paralysis. Laryngoscope, 120(2),
285-290. doi: 10.1002/lary.20629

Steen, |. N., MacKenzie, K., Carding, P. N., Webb, A., Deary, I. J., & Wilson, J. A. (2008).
Optimising outcome assessment of voice interventions, Il: Sensitivity to change of
self-reported and observer-rated measures. J Laryngol Otol, 122(1), 46-51. doi:
10.1017/s0022215107007839

Stewart, C. F., & Allen, E. (2006). Voice Therapy for Unilateral Vocal Fold Paralysis. In L.
Sulica & A. Blitzer (Eds.), Vocal Fold Paralysis (pp. 87-96). Berlin, Heidelberg:
Springer Berlin Heidelberg.

Storck, C., Brockmann, M., Schnellmann, E., Stoeckli, S. J., & Schmid, S. (2007). Functional
outcome of vocal fold medialization thyroplasty with a hydroxyapatite implant.
Laryngoscope, 117(6), 1118-1122. doi: 10.1097/MLG.0b013e318041f6ed

Stow, N. W, Lee, J. W., & Cole, I. E. (2012). Novel approach of medialization thyroplasty
with arytenoid adduction performed under general anesthesia with a laryngeal mask.
Otolaryngol Head Neck Surg, 146(2), 266-271. doi: 10.1177/0194599811427811

Su, W.-F., Hsu, Y.-D., Chen, H.-C., & Sheng, H. (2007). Laryngeal Reinnervation by Ansa
Cervicalis Nerve Implantation for Unilateral Vocal Cord Paralysis in Humans. Journal
of the American College of Surgeons, 204(1), 64-72. doi:
10.1016/j.jamcollsurg.2006.08.028

Sulica, L. (2008). The natural history of idiopathic unilateral vocal fold paralysis: evidence
and problems. Laryngoscope, 118(7), 1303-1307. doi:
10.1097/MLG.0b013e31816f27ee

203



Sulica, L. (2011). Hoarseness. Arch Otolaryngol Head Neck Surg, 137(6), 616-619. doi:
10.1001/archoto.2011.80

Sulica, L., & Blitzer, A. (2006). Vocal fold paralysis.

Sulica, L., Courey, M. S., Postma, G. N., Garrett, C. G., Bielamowicz, S. A., & Merati, A. L.
(2008). Vocal fold paresis. Otolaryngology--Head and Neck Surgery, 139(2 suppl),
P27-P27.

Sulica, L., Cultrara, A., & Blitzer, A. (2006). Vocal Fold Paralysis: Causes, Outcomes, and
Clinical Aspects. In L. Sulica & A. Blitzer (Eds.), Vocal Fold Paralysis (pp. 33-54).
Berlin, Heidelberg: Springer Berlin Heidelberg.

Sunderland, S. (1951). A classification of peripheral nerve injuries producing loss of function.
Brain, 74(4), 491-516.

Taub, E., Uswatte, G., & Elbert, T. (2002). New treatments in neurorehabiliation founded on
basic research. Nature Reviews Neuroscience, 3, 228. doi: 10.1038/nrn754

Titze, I. R., Voice, N. C. f., & Speech. (1995). Workshop on Acoustic Voice Analysis:
Summary Statement: National Center for Voice and Speech.

Tolley, N. S., Chaidas, K., & Bergenfelz, A. (2016). Rates of RLN and SLN Injury: Data from
National Quality Registries and the Literature. In G. W. Randolph (Ed.), The
Recurrent and Superior Laryngeal Nerves (pp. 3-16). Cham: Springer International
Publishing.

Tsikoudas, A., Paleri, V., E, I-Badawey, M. R., & Zammit-Maempel, I. (2012).
Recommendations on follow-up strategies for idiopathic vocal fold paralysis:
evidence-based review. The Journal of Laryngology & Otology, 126(6 ), 570-573. doi:
doi: 10.1017/S0022215112000576.

Tsunoda, K., Kikkawa, Y. S., Kumada, M., Higo, R., & Tayama, N. (2003). Hoarseness
caused by unilateral vocal fold paralysis: how long should one delay phonosurgery?
Acta Oto-Laryngologica, 123(4), 555-556.

Vachha, B., Cunnane, M. B., Mallur, P., & Moonis, G. (2013). Losing Your Voice: Etiologies
and Imaging Features of Vocal Fold Paralysis. Journal of Clinical Imaging Science, 3,
15. doi: 10.4103/2156-7514.109751

Verdolini, K., Rosen, C. A., Rosen, C. A., & Branski, R. C. (2014). Classification manual for
voice disorders-I: Psychology Press.

Vij, S., Gupta, A. K., & Vir, D. (2017). Voice Quality Following Unilateral Vocal Fold
Paralysis: A Randomized Comparison of Therapeutic Modalities. Journal of Voice,
31(6), 774.e779-774.e721. doi: https://doi.org/10.1016/j.jvoice.2017.02.015

Wagner, H., & Seiler, C. (1994). Recurrent laryngeal nerve palsy after thyroid gland surgery.
British Journal of Surgery, 81(2), 226-228.

204



Walton, C., Carding, P., Conway, E., Flanagan, K., & Blackshaw, H. Voice Outcome
Measures for Adult Patients With Unilateral Vocal Fold Paralysis: A Systematic
Review. The Laryngoscope, 0(0). doi: doi:10.1002/lary.27434

Walton, C., Carding, P., Conway, E., Flanagan, K., & Blackshaw, H. (2018). Characteristics
of Voice Therapy for patients with Unilateral Vocal Fold Paralysis: A cross-sectional
survey of Speech-Language Pathology practice. Unpublished Manuscript.

Walton, C., Carding, P., & Flanagan, K. (2018). Perspectives on voice treatment for
unilateral vocal fold paralysis. Current Opinion in Otolaryngology & Head and Neck
Surgery, 26(3), 157-161. doi: 10.1097/m00.0000000000000450

Walton, C., Conway, E., Blackshaw, H., & Carding, P. (2017). Unilateral Vocal Fold
Paralysis: A Systematic Review of Speech-Language Pathology Management. J
Voice, 31(4), 509.e507-509.e522. doi: 10.1016/j.jvoice.2016.11.002

Wang, Chang, M. H., De Virgilio, A., Jiang, R. S., Lai, H. C., Wang, C. P., . .. Liu, S. A.
(2015). Laryngeal electromyography and prognosis of unilateral vocal fold paralysis--
a long-term prospective study. Laryngoscope, 125(4), 898-903. doi:
10.1002/lary.24980

Wang, C. C., Chang, M. H., De Virgilio, A., Jiang, R. S., Lai, H. C., Wang, C. P., . .. Liu, S.
A. (2015). Laryngeal electromyography and prognosis of unilateral vocal fold
paralysis--a long-term prospective study. Laryngoscope, 125(4), 898-903. doi:
10.1002/lary.24980

Wang, W., Chen, D., Chen, S., Li, D., Li, M., Xia, S., & Zheng, H. (2011). Laryngeal
reinnervation using ansa cervicalis for thyroid surgery-related unilateral vocal fold
paralysis: a long-term outcome analysis of 237 cases. PLoS One, 6(4), e19128. doi:
10.1371/journal.pone.0019128

Watts, C., Nye, C., & Whurr, R. (2006). Botulinum toxin for treating spasmodic dysphonia
(laryngeal dystonia): a systematic Cochrane review. Clin Rehabil, 20(2), 112-122.

Watts, C. R. (2016). Treatment modality and timing influence voice outcomes for vocal fold
paralysis after thyroidectomy: A recommendation for guarded generalizations from a
meta-analysis. Evidence-Based Communication Assessment and Intervention, 10(1),
20-24. doi: 10.1080/17489539.2016.1205866

Webb, A. L., Carding, P. N., Deary, I. J., MacKenzie, K., Steen, I. N., & Wilson, J. A. (2007).
Optimising outcome assessment of voice interventions, |: Reliability and validity of
three self-reported scales. J Laryngol Otol, 121(8), 763-767. doi:
10.1017/s0022215107007177

Webb, A. L., Carding, P. N., Deary, I. J., MacKenzie, K., Steen, N., & Wilson, J. A. (2004).

The reliability of three perceptual evaluation scales for dysphonia. European Archives

205



of Oto-Rhino-Laryngology and Head & Neck, 261(8), 429-434. doi: 10.1007/s00405-
003-0707-7

Wenke, R. J., Stabler, P., Walton, C., Coman, L., Lawrie, M., O'Neill, J., . .. Cardell, E.
(2014). Is more intensive better? Client and service provider outcomes for intensive
versus standard therapy schedules for functional voice disorders. J Voice, 28(5),
652.e631-652.€643. doi: 10.1016/j.jvoice.2014.02.005

Wong, B. Y.-H., Yu, S.-Y., Ho, W.-K., Wei, W. |, & Ng, M. L. (2016). Injection laryngoplasty
using hyaluronic acid for Chinese patients with unilateral vocal fold paralysis.
Speech, Language and Hearing, 19(3), 153-160. doi:
10.1080/2050571X.2016.1159407

Woodson, G. (2008). Evolving concepts of laryngeal paralysis. J Laryngol Otol, 122(5), 437-
441. doi: 10.1017/s002221510700045x

Yiu, E. M. L., Lo, M. C. M., & Barrett, E. A. (2017). A systematic review of resonant voice
therapy (Vol. 19, pp. 17-29): Taylor &amp; Francis.

Zealear, D. L., & Billante, C. R. (2004). Neurophysiology of vocal fold paralysis. Otolaryngol
Clin North Am, 37(1), 1-23.

206



Appendices




9/19/2018 Mail - chloe.walton@myacu.edu.au

2016-242E Ethics application approved!

Pratigya Pozniak <Pratigya.Pozniak@acu.edu.au> on behalf of

Res Ethics <Res.Ethics@acu.edu.au>
Tue 20/12/2016 2:31 PM

To:Paul Carding <Paul.Carding@acu.edu.au>; Erin Conway <Erin.Conway@acu.edu.au>;

Cc:Res Ethics <Res.Ethics@acu.edu.au>; Chloe Walton <chloe.walton@myacu.edu.au>;

Dear Applicant,

Principal Investigator: Prof Paul Carding

Co-Investigator: Dr Erin Conway, Helen Blackshaw

Student Researcher: Chloe Walton (HDR Student)

Ethics Register Number: 2016-242E

Project Title: Unilateral Vocal Fold Paralysis: Voice Therapy and Voice Outcomes
Risk Level: Low Risk

Date Approved: 20/12/2016

Ethics Clearance End Date: 31/12/2018

This email is to advise that your application has been reviewed by the Australian Catholic University's Human
Research Ethics Committee and confirmed as meeting the requirements of the National Statement on Ethical
Conduct in Human Research.

The data collection of your project has received ethical clearance but the decision and authority to commence
may be dependent on factors beyond the remit of the ethics review process and approval is subject to ratification
at the next available Committee meeting. The Chief Investigator is responsible for ensuring that outstanding
permission letters are obtained, interview/survey questions, if relevant, and a copy forwarded to ACU HREC
before any data collection can occur. Failure to provide outstanding documents to the ACU HREC before data
collection commences is in breach of the National Statement on Ethical Conduct in Human Research and the
Australian Code for the Responsible Conduct of Research. Further, this approval is only valid as long as approved
procedures are followed.

If your project is a Clinical Trial, you are required to register it in a publicly accessible trials registry prior to
enrolment of the first participant (e.g. Australian New Zealand Clinical Trials Registry http://www.anzctr.org.au/) as
a condition of ethics approval.

If you require a formal approval certificate, please respond via reply email and one will be issued.

Researchers who fail to submit a progress report may have their ethical clearance revoked and/or the ethical
clearances of other projects suspended. When your project has been completed a progress/final report form
must be submitted. The information researchers provide on the security of records, compliance with approval
consent procedures and documentation and responses to special conditions is reported to the NHMRC on an
annual basis. In accordance with NHMRC the ACU HREC may undertake annual audits of any projects considered
to be of more than low risk.

It is the Principal Investigators / Supervisors responsibility to ensure that:
1. All serious and unexpected adverse events should be reported to the HREC with 72 hours.
2. Any changes to the protocol must be reviewed by the HREC by submitting a Modification/Change to

https://outlook.office.com/owa/?realm=myacu.edu.au&path=/mail/search 1/2



9/19/2018 Mail - chloe.walton@myacu.edu.au

Protocol Form prior to the research commencing or continuing. http://research.acu.edu.au/researcher-
support/integrity-and-ethics/

3. Progress reports are to be submitted on an annual basis. http://research.acu.edu.au/researcher-
support/integrity-and-ethics/

4. All research participants are to be provided with a Participant Information Letter and consent form, unless
otherwise agreed by the Committee.

5. Protocols can be extended for a maximum of five (5) years after which a new application must be
submitted. (The five year limit on renewal of approvals allows the Committee to fully re-review research in an
environment where legislation, guidelines and requirements are continually changing, for example, new child
protection and privacy laws).

Researchers must immediately report to HREC any matter that might affect the ethical acceptability of the
protocol eg: changes to protocols or unforeseen circumstances or adverse effects on participants.

Please do not hesitate to contact the office if you have any queries.
Kind regards,

Kylie Pashley

on behalf of ACU HREC Chair, Dr Nadia Crittenden

Ethics Officer | Research Services
Office of the Deputy Vice Chancellor (Research) Australian Catholic University

THIS IS AN AUTOMATICALLY GENERATED RESEARCHMASTER EMAIL

https://outlook.office.com/owa/?realm=myacu.edu.au&path=/mail/search
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2016-242E Modification approved

Ms Pratigya Pozniak <pratigya.pozniak@acu.edu.au>

Tue 21/11/2017 8:33 AM

To:Prof Paul Carding <paul.carding@acu.edu.au>; Chloe Walton <chloe.walton@myacu.edu.au>;

Cc:Ms Pratigya Pozniak <pratigya.pozniak@acu.edu.au>;

Dear Paul,

Ethics Register Number : 2016-242E

Project Title : Unilateral Vocal Fold Paralysis: Voice Therapy and Voice
Outcomes

End Date : 31/12/2018

Thank you for submitting the request to modify form for the above project.
The Chair of the Human Research Ethics Committee has approved the following
modification(s):

-Procedures: use of a professional transcription service to transcribe

interview content

-Addition of personnel: Dr Kieran Flanagan

We wish you well in this ongoing research project.

Kind regards,
Ms Pratigya Pozniak

Research Ethics Officer | Office of the Deputy Vice-Chancellor (Research)
Australian Catholic University

T: 02 9739 2646 E: res.ethics@acu.edu.au

THIS IS AN AUTOMATICALLY GENERATED RESEARCHMASTER EMAIL

https://outlook.office.com/owa/?realm=myacu.edu.au&path=/mail/search
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2016 -242E Modification approved

Ms Pratigya Pozniak <pratigya.pozniak@acu.edu.au>

Fri 17/02/2017 12:18 PM

To:Chloe Walton <chloe.walton@myacu.edu.au>;

Cc:Ms Pratigya Pozniak <pratigya.pozniak@acu.edu.au>;

Dear Chloe,

Ethics Register Number : 2016-242E

Project Title : Unilateral Vocal Fold Paralysis: Voice Therapy and Voice
Outcomes

End Date : 31/12/2018

Thank you for submitting the request to modify form for the above project.

The Chair of the Human Research Ethics Committee has approved the following
modification(s):

Study 1 Questionnaire

-Dissemination of inviation to participate in the questionnaire to a closed

Face book groups of international voice experts.

-Dissemination of invidation to participate in the questionnaire to a

speech pathology Google Group "SPECS" Speech Pathology Email Chats.
-Slight modification to the wording and ordering of several questions

included in the questionnaire after a review by several expert speech
pathologists and researchers.

We wish you well in this ongoing research project.

Kind regards,
Ms Pratigya Pozniak

Research Ethics Officer | Office of the Deputy Vice-Chancellor (Research)
Australian Catholic University

T: 02 9739 2646 E: res.ethics@acu.edu.au

THIS IS AN AUTOMATICALLY GENERATED RESEARCHMASTER EMAIL

https://outlook.office.com/owa/?realm=myacu.edu.au&path=/mail/search
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RE: Request permission to republish two images in PhD

Wiley Global Permissions <permissions@wiley.com>

Fri 5/31/2019 8:43 PM

To:Fussell, Luke <Ifussell@wiley.com>;

Cc:Chloe Walton <Chloe.Walton@acu.edu.au>;

Hi Luke,
| have looked into this for you and our system confirms that we have all rights for the below requested title.
Good Morning Chloe,

In light of this, Permission is granted for you to use the material requested for your thesis/dissertation subject to the
usual acknowledgements (author, title of material, title of book/journal, ourselves as publisher) and on the
understanding that you will reapply for permission if you wish to distribute or publish your thesis/dissertation
commercially.

You should also duplicate the copyright notice that appears in the Wiley publication in your use of the Material.
Permission is granted solely for use in conjunction with the thesis, and the material may not be posted online
separately.

Any third-party material is expressly excluded from this permission. If any material appears within the article with
credit to another source, authorisation from that source must be obtained.

Upon depositing your thesis dissertation into your institutional repository; This is subject to the usual
acknolegements as disclosed above and please include the link to the full title as below.

https://www.wiley.com/en-us/Greene+and+Mathieson%27s+the+Voice+and+its+Disorders%2C+6th+Edition-
p-9781861561961

Should you require any further information, please do not hesitate to contact me.
Kind regards,

Paisley Chesters
Permissions Co-Ordinator

Wiley

The Atrium
Southern Gate
Chichester
West Sussex
PO19 8SQ
www.wiley.com

WILEY

John Wiley & Sons Limited is a private limited company registered in England with registered number 641132.
Registered office address: The Atrium, Southern Gate, Chichester, West Sussex, United Kingdom. PO19 8SQ

25/06/2019, 6:26 pm



OACU

AUSTRALIAN CATHOLIC UNIVERSITY

Dear Bernadette,

| am Chloe Walton a speech pathologist and PhD student currently studying at Australian Catholic University (ACU), Australia. | am
currently supervised by Professor Paul Carding, Dr Erin Conway and Dr Helen Blackshaw who are helping me to investigate voice
therapy and voice outcomes for patients with UVFP. As part of my PhD, | hope to establish the current characteristics of voice
therapy for patients with UVFP and determine the most appropriate voice outcome measures to detect a treatment effect.

| am writing to invite speech pathologists with experience managing voice disorders to participate in a questionnaire.

The questionnaire plans to investigate and establish the current characteristics of the voice therapy you provide for patients with
unilateral vocal fold paralysis. This questionnaire is electronic and should take no longer than 10 minutes to complete.

Participation in the above task is voluntary and there is unlikely to be any direct benefit to you. Results for the above tasks will be
de-identified and summarised for publication in a peer-reviewed article and published within my PhD.

Please don’t hesitate to contact me if you have any questions or concerns: chloe.walton@myacu.edu.au

| have attached copies of the participant information form and link to the electronic questionnaire below.

To participate please read through the consent form and then click on the link to the questionnaire.

https://acu.qualtrics.com/SE/?SID=SV_2gEgSdpiA14udkV

Thank you for your consideration,

Chloe

Chloe Walton

Casual Academic / PhD Student

Australian Catholic University T: +61 437481424

1100 Nudgee Road, Banyo E: chloe.walton@acu.edu.au
QLD Australi 4014 W: acu.edu.au

Australian Catholic University Limited ABN 15 050 192 660 CRICOS registered provider: 00004G
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ALSTRALIAN CATHOLIC UNIVERSITY

PARTICIPANT INFORMATION LETTER (Questionnaire)

Project Title: Unilateral Vocal Fold Paralysis: Voice Therapy and Voice Outcomes
Name of Chloe Walton, PhD Student, Australian Catholic University
Researchers:

Email: chloe.walton@myacu.edu.au

Professor Paul Carding, Deputy Head of School, National Course
Coordinator in Speech Pathology, Australian Catholic University

Email: paul.carding@acu.edu.au

Erin Conway PhD, Lecturer in Speech Pathology, Australian Catholic
University

Email: erin.conway@acu.edu.au

Kieran Flanagan PhD, Lecturer in Speech Pathology, Australian
Catholic University

Email: kieran.flanagan@acu.edu.au

Helen Blackshaw PhD, Programme Manager, NIHR Research
Fellow, University College London

Email: h.blackshaw@ucl.ac.uk

Invitation to participate in the study:

e You are invited to participate in this research study described below
e Please take your time to read this form carefully to understand the aim of the project and
what it will involve.

The aims of this project:

e This project is looking at how speech pathologists provide treatment to people with voice
disorders, specifically unilateral vocal fold paralysis (UVFP)

e This project aims to find out the characteristics of voice therapy for people with unilateral
vocal fold paralysis, in particular the content, timing, duration and frequency of the voice
therapy.

e The results of the project aim to provide recommendations for future voice therapy for
patients with unilateral vocal fold paralysis.


mailto:chloe.walton@myacu.edu.au
mailto:d.theodoros@uq.edu.au
mailto:erin.conway@acu.edu.au
mailto:kieran.flanagan@acu.edu.au
mailto:h.blackshaw@ucl.ac.uk

Team undertaking the project:

e This project is being conducted by PhD student Chloe Walton and this will contribute to
her Doctor of Philosophy degree at Australian Catholic University (ACU). Chloe is a
speech pathologist that has clinical experience and research interest in the treatment of
voice disorders.

e This project is supervised by Professor Paul Carding (Principal Investigator), Dr Erin
Conway and Helen Blackshaw PhD, all experienced researchers within the field of
speech pathology and research development and methodology.

What will | be asked to do?
e Complete an electronic questionnaire about your clinical experience in providing voice
therapy for patients with unilateral vocal fold paralysis.
e Itis anticipated that the questionnaire will take no longer than 15 minutes to complete.

What are the benefits of this project?
e Your participation in this project may not directly benefit you, but the results may help us to
better understand how to improve the way we treat unilateral vocal fold paralysis.
e There are no risks associated with taking part in the project.

Can | withdraw from the project?

Taking part in this project is completely voluntary.

You will not be paid any money for taking part in the project.

By clicking on the button below you are consenting to participate in this project.

You are free to stop taking part in the project at any time prior to submitting the
guestionnaire. Once the questionnaire has been submitted your data will not be able to be
withdrawn, as all questionnaire are anonymous.

Feedback of the results:
e All results of the questionnaire are anonymous with no identifying information being
collected.
e The results of the research will be published in a health journal and form part of the PhD
study.
¢ If you wish to receive feedback about the results of this project, please contact one of the
investigators listed at the beginning of this form.

Who do | contact if | have questions about the project?
e If you have any question or concerns about the project, please contact Chloe Walton
(PhD Student) via email: chloe.walton@myacu.edu.au

What if | have a complaint or any concerns?

e The study has been reviewed by the Human Research Ethics Committee at Australian
Catholic University (review number 2016-242E). If you have any complaints or concerns
about the conduct of the project, you may write to the Manager of the Human Research
Ethics Committee care of the Office of the Deputy Vice Chancellor (Research).

Manager, Ethics
c/o Office of the Deputy Vice Chancellor (Research)
Australian Catholic University

V.20140203 2
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North Sydney Campus

PO Box 968

NORTH SYDNEY, NSW 2059

Ph.: 02 9739 2519

Fax: 02 9739 2870

Email: resethics.manager@acu.edu.au

Any complaint or concern will be treated in confidence and fully investigated. You will be
informed of the outcome.

| want to participate! How do | sign up?
By clicking on the link below and completing the questionnaire.

Yours sincerely,
Chloe Walton

Speech Pathologist
PhD Student

V.20140203 3
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Qualtrics Survey Software https://acu.cal.qualtrics.com/ControlPanel/Ajax.php?action=GetSurve...

Default Question Block

By selecting agree, | acknowledge that:

| have read the information sheet and understand the purpose and risks of this study.

| have been informed that the confidentiality of my information will be maintained and safeguarded.
| am aware that participation is voluntary, and that | am free to withdraw at any time prior to
submitting the questionnaire without giving a reason.

| understand that this project is directed to the expansion of knowledge in the treatment of voice
disorders and it may not result in any direct benefit to me.

| am aware that research data collected for the study may be published or may be provided to other

researchers in a form that does not identify me in any way.
O Agree

QO Disagree

Q 1. Which country and region do you work in? ( Please write below)

1 of 10 19/09/2018, 3:03 pm
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9]
N

. What is your current main clinical work setting?

Hospital - inpatient
Hospital - outpatient
Community

Private Practice

University

I I I I I I

Other (please specify)

Q 3. How many years of clinical (speech pathology) experience do you have? (
Please write below)

Q 4. How many years of clinical experience do you have working with voice
disorders? ( Please write below)

Q5. Have you had clinical experience treating dysphonia due to unilateral vocal
fold paralysis? (Please enter your response below)

O No

QO Yes, | have treated patients with dysphonia due to unilateral vocal fold paralysis
(Please enter the approximate years in the box below)

2 0f 10 19/09/2018, 3:03 pm
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Q 6. Please estimate the percentage of people with a voice disorder on your
current clinical caseload?

O None

O 1-25%
O 26-50%
O 51-75%
O 76-100%

Q 7. Please estimate number of patients with a voice disorder due to unilateral
vocal fold paralysis that you have seen within the past 12 months

30f10 19/09/2018, 3:03 pm
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Q 8. Which outcome measure/s do you use to assess a voice disorder due to
unilateral vocal fold paralysis?

(Please select as many outcome measures as needed. If selected, please provide
the name of the outcome measure/s )

[0 Auditory perceptual voice assessment (e.g. GRBAS, CAPE-V)

(O Visual perceptual assessment (e.g. Interpretation of videostrobe / laryngoscope
images)

[0 Aerodynamic assessment (e.g. maximum phonation time, S/Z ratio)

O Patient self-rated assessment (e.g. VHI, V-RQOL)

O Acoustic features assessment (e.g. jitter, shimmer, harmonic-to noise ration)

(J other

[(J None of the above

4 of 10 19/09/2018, 3:03 pm
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50f10

Vocal hygiene
Breathing/ Respiration
Smith Accent Method
Breathing (Kotby et al,
1991)

Vocal Function Exercises
(Stemple, 2004)

Resonant Voice / Forward
Resonance

LSVT (Fox et al. 2002)
Pushing exercises/
manoeuvers against
resistance

Twang

Electrical stimulation

Digital manipulation /
massage

Pitch / intonation exercises
Non-verbal/ playful noises
Yawn / sigh

Easy/ gentle onset

Cough/ hard glottal attack
Release of constriction
Relaxation

Posture / positioning

Frequently

O
O

O

ocooooooo0O0 OO0o0 o 00 0O

https://acu.cal.qualtrics.com/ControlPanel/Ajax.php?action=GetSurve...

Occasionally

O
O

O

ocooooooo0O0 OO0o0 o 00 0O

Never

O
O

O

ocoo0oooooo0 O0o0oO0O o 00 O

Q 9. Please indicate how often you would use each of the following types of voice
therapy for treating patients with unilateral vocal fold paralysis
(Frequently - use with > 50% of patients with UVFP)
(Occasionally - use with < 50% of patients with UVFP)

19/09/2018, 3:03 pm
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Q10. Are there any other additional types of voice therapy that you would use for
treating unilateral vocal fold paralysis? (If yes, please list any additional types of
therapy below)

O Yes

O No

Q 11. In your current main clinical setting, is voice therapy (direct and/or indirect)
ever offered as the initial mode of treatment for patients with unilateral vocal fold
paralysis ?

(Please select the most appropriate response and list situations when this typically
occurs e.g non-dysphagic patients, limited access to ENT etc. )

O Aways

[J Sometimes

[(J Never

Q 12. If patients are selected for surgical intervention for their unilateral vocal fold
paralysis, at what stage is voice therapy typically offered?

O Pre-surgery only

(O Post-surgery only

O Pre and Post surgery

3 No voice therapy provided
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Q 13. How many voice therapy sessions do you typically provide to patients with
unilateral vocal fold paralysis?

O 1-5sessions
O 6-10 sessions
O 11+ sessions

O Oother

Q 14. In your typical practice, how often are voice therapy sessions offered for
patients with unilateral vocal fold paralysis?

O Daily

O Twice / week
O Weekly

QO Fortnightly
O Other

70f 10 19/09/2018, 3:03 pm
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Q 15. Which outcome measure/s do you use to determine the success of voice
therapy for patients with unilateral vocal fold paralysis?

(Please select as many outcome measures as needed. If selected, please provide
the name of the assessment/s )

[0 Auditory perceptual voice assessment (e.g GRBAS, CAPE -V)

(O Visual perceptual assessment (e.g Interpretation of videostrobe/ nasoendoscipic
images)

[0 Aerodynamic assessment (e.g. maximum phonation time, S/Z ratio)

[ Patient self-rated assessment (e.g VHI, V-RQOL)

O Acoustic features assessment (e.g. jitter, shimmer, harmonic-to-noise ratio)

(J other

[(J None of the above
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Q 16. Using the 5-point scale please indicate how much the following statements
influence your planning and implementation of voice therapy for patients with
unilateral vocal fold paralysis.

Patient concern
about their voice
disorder

Patient compliance
with therapy and
home practice

Willingness to give
up negative vocal
habits

Appropriateness of
the voice disorder
for voice therapy
intervention

Patient
expectations of
voice therapy (e.g.
realistic goals)

Patient factors (e.g
age, health or work)

Facility/ workplace
factors (e.g.
Procedures,
resources or waiting
list)

Clinical confidence
to treat/ manage the
voice disorder

No Influence

Neutral

3

O

Significant
Influence

5

O

19/09/2018, 3:03 pm
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Q 17. Have you received further professional development in the assessment and
management of voice disorders? (If yes, please list the professional development)

O No
O Yes

Would you like to make any other comments regarding the provision of voice
therapy for patients with unilateral vocal fold paralysis that from your experience
you feel is relevant, or was not captured in the above questions?

Thank you for participating in this questionnaire.

To understand some of the topics covered in this questionnaire in more detail we
would like to conduct further research on this topic in the form of interviews.

If you would be willing to let us contact you to provide more information about this,
please click on the following link and we will be in touch.

https://acu.qualtrics.com/SE/?SID=SV 8AhhalXlpawHOiV

Block 1

Powered by Qualtrics
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Default Question Block

To understand some of the topics covered in this questionnaire in more detail we
would like to conduct further research on this topic in the form of interviews.

If you would be willing to let us contact you to provide more information about this,
please enter you email address below and we will be in touch.

Powered by Qualtrics
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ALSTRALIAN CATHOLIC UNIVERSITY

PARTICIPANT INFORMATION LETTER (Interviews)

Project Title: Unilateral Vocal Fold Paralysis: Voice Therapy and Voice Outcomes
Name of Chloe Walton, PhD Student, Australian Catholic University
Researchers:

Email: chloe.walton@myacu.edu.au

Professor Paul Carding, Deputy Head of School, National Course
Coordinator in Speech Pathology, Australian Catholic University

Email: paul.carding@acu.edu.au

Erin Conway PhD, Lecturer in Speech Pathology, Australian Catholic
University

Email: erin.conway@acu.edu.au

Kieran Flanagan PhD, Lecturer in Speech Pathology, Australian
Catholic University

Email: kieran.flanagan@acu.edu.au

Helen Blackshaw PhD, Programme Manager, NIHR Research
Fellow, University College London

Email: h.blackshaw@ucl.ac.uk

Invitation to participate in the study:

e You are invited to participate in this research study described below
e Please take your time to read this form carefully to understand the aim of the project and
what it will involve.

The aims of this project:

e This project is looking at how speech pathologists provide treatment to people with voice
disorders, specifically unilateral vocal fold paralysis (UVFP)

e This project aims to find out the characteristics of voice therapy for people with unilateral
vocal fold paralysis, in particular the content, timing, duration and frequency of the voice
therapy.

e The results of the project aim to provide recommendations for future voice therapy for
patients with unilateral vocal fold paralysis.
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Team undertaking the project:

e This project is being conducted by PhD student Chloe Walton and this will contribute to
her Doctor of Philosophy degree at Australian Catholic University (ACU). Chloe is a
speech pathologist that has clinical experience and research interest in the treatment of
voice disorders.

e This project is supervised by Professor Paul Carding (Principal Investigator), Dr Erin
Conway and Helen Blackshaw PhD, all experienced researchers within the field of
speech pathology and research development and methodology.

What will | be asked to do?

e Participate in a semi-structured interview (face-to-face) with the PhD student to explore
your clinical reasoning and rationale for the selection and provision of voice therapy for
patients with UVFP.

e Itis anticipated that the interview should take no longer than 60 minutes.

e The interview recordings will be de-identified and sent to a professional transcription
service for transcribing prior to thematic analysis.

What are the benefits of this project?
e Your participation in this project may not directly benefit you, but the results may help us to
better understand how to improve the way we treat unilateral vocal fold paralysis.
e There are no risks associated with taking part in the project.

Can | withdraw from the project?

Taking part in this project is completely voluntary.

You will not be paid any money for taking part in the project.

By signing below you are consenting to participate in this project.

You are free to stop taking part in the project at any time prior to submitting the
guestionnaire. Once the questionnaire has been submitted your data will not be able to be
withdrawn, as all questionnaire are anonymous.

Feedback of the results:
e The interview responses will be de-identified, transcribed and stored securely to
maintain privacy and confidentiality.
e The results of the research will be published in a health journal and form part of the PhD
study.
¢ If you wish to receive feedback about the results of this project, please feel free to ask one
of the investigators listed at the beginning of this form.

Who do | contact if | have questions about the project?
e If you have any question or concerns about the project, please contact Chloe Walton
(PhD Student) via email: chloe.walton@myacu.edu.au

What if | have a complaint or any concerns?

e The study has been reviewed by the Human Research Ethics Committee at Australian
Catholic University (review number 2016-242E). If you have any complaints or concerns
about the conduct of the project, you may write to the Manager of the Human Research
Ethics Committee care of the Office of the Deputy Vice Chancellor (Research).
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Manager, Ethics

c/o Office of the Deputy Vice Chancellor (Research)
Australian Catholic University

North Sydney Campus

PO Box 968

NORTH SYDNEY, NSW 2059

Ph.: 02 9739 2519

Fax: 02 9739 2870

Email: resethics.manager@acu.edu.au

Any complaint or concern will be treated in confidence and fully investigated. You will be
informed of the outcome.

| want to participate! How do | sign up?
By signing the attached consent form.

Yours sincerely,
Chloe Walton

Speech Pathologist
PhD Student
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AUSTRALIAN CATHOLIC UNIVERSITY

CONSENT FORM - Participant (Speech Pathologist Interview)
Copy for Researcher / Copy for Participant to Keep

Project Title: Unilateral Vocal Fold Paralysis: Voice Therapy and Voice Outcomes
Name of Chloe Walton, PhD Student, Australian Catholic University
Researchers:

Email: chloe.walton@myacu.edu.au

Professor Paul Carding, Deputy Head of School, National Course
Coordinator in Speech Pathology, Australian Catholic University

Email: paul.carding@acu.edu.au

Erin Conway PhD, Lecturer in Speech Pathology, Australian Catholic
University

Email: erin.conway@acu.edu.au

Kieran Flanagan PhD, Lecturer in Speech Pathology, Australian Catholic
University

Email: kieran.flanagan@acu.edu.au

Helen Blackshaw PhD, Programme Manager, NIHR Research Fellow,
University College London

Email: h.blackshaw@ucl.ac.uk

(please print name in full), agree to

participate in the research study titled “Unilateral Vocal Fold Paralysis: Voice Therapy and Voice

Outcomes” and acknowledge that:

¢ | have read the information sheet and understand the purpose of this study.

¢ Any questions | have had have been answered to my satisfaction.

e | agree to participate in an audio-recorded interview with one of the researchers.

¢ | have been informed of and understand any possible risks to my health or well-being.

¢ | have been informed that the confidentiality of my information will be maintained and

safeguarded.

e | am aware that, although the project is directed to the expansion knowledge in the treatment

of voice disorders, it may not result in any direct benefit to me.
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e | understand that my participation is voluntary and that | am free to withdraw at any time,
without giving any reason.
o | am aware that research data collected for the study may be published or may be provided to

other researchers in a form that does not identify me in any way.
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PROSPERO International prospective register of systematic reviews

A systematic review of voice outcome measures for patients with Unilateral Vocal

Fold Paralysis
Chloe Walton, Paul Carding, Erin Conway, Helen Blackshaw

Citation

Chloe Walton, Paul Carding, Erin Conway, Helen Blackshaw. A systematic review of voice outcome measures for
patients with Unilateral Vocal Fold Paralysis. PROSPERO 2016:CRD42016049737 Available from
http://www.crd.york.ac.uk/PROSPERO_REBRANDING/display_record.asp?ID=CRD42016049737

Review question(s)
Which voice outcome measures are currently being used to measure the treatment effect in patients with unilateral
vocal fold paralysis (UVFP) following speech pathology and/or ENT surgical intervention?

Searches
Cochrane Library — keyword and MeSH headings

CINAHL Complete - keyword and CINAHL Headings
MEDLINE Complete - keyword and MeSH Headings
EMBASE - keyword and Emtree Headings

Scopus - keyword and citation tracking

Web of Science - keyword and citation tracking
PubMed - keyword and MeSH Headings

AMED - keyword and MeSH headings

SpeechBite - keyword

All from inception to the current date.

In addition to database searching additional searches will be undertaken by the authors to review ‘grey literature’
searching of this will include: (Potential places to search)

- Dissertation Abstracts

- Clinical trails

- World Health Organization International Clinical Trials Registry Platform
- Conference paper review

- Reviews of ASHA publication on their website

- Contacting prolific authors of voice therapy treatment/ ENT surgeons.

Types of study to be included

Studies in all languages that use pre & post voice outcome measures.
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Randomised control trials,

Pseudo randomised control trials,

Comparative study (with concurrent controls),
Comparative study (without concurrent controls),
Case series.

Condition or domain being studied

Unilateral vocal fold paralysis is a common voice disorder characterized by the loss of mobility to one of the vocal
folds in the larynx (voice box). The larynx houses two vocal folds which are used during respiration, phonation
(voicing) and swallowing. During phonation the vocal folds come together and vibrate producing a sound, which
travels up the vocal tract to the oral cavity where it is shaped into speech. A disruption to the nerve supply of the
larynx can result in a paralysis of the vocal folds, if this occurs on one side it is described as unilateral vocal fold
paralysis (UVFP). UVFP is typically identified by changes in voice quality due to the impaired opening, closing and
vibration of the vocal folds. Changes in voice quality can result in a weak, breathy and rough voice with associated
vocal fatigue.

Treatment of UVFP aims to recover or restore the closure and movement of the vocal folds typically through voice
therapy exercises, surgical treatment or a combination of voice therapy and surgery. Selection of treatment type is
typically based on the severity of the paralysis and the associated voice, breathing and or swallowing difficulties. To
date, there is limited efficacy as to the best treatment for the management of UVFP. Further to this there is currently a
lack of consensus for the most appropriate voice outcome measures for detecting a treatment effect in this patient

group.

Outcome measures are tools used by health professionals in the planning, implementation and evaluation of
intervention. These tools help clinicians in determining the treatment effect and are key in the reporting of clinical
research. Studies which utilize behavioural (voice therapy) and surgical intervention for the management of UVFP
have shown significant variability in the selection and use of voice outcome measures to assess the treatment effect.
This variability both limits the potential to compare studies and overall treatment effect, and demonstrates a lack of
current consensus of the most appropriate voice outcome measures for determining the treatment effect. We will
review the validity, reliability, bias and timeliness of the outcome measure assessment protocol used for this patient
population. The systematic review aims to determine the most appropriate voice outcome measures that are
responsive to interventions overtime for patients with UVFP.

Participants/ population
Inclusion Criteria

- Studies with adult participants 18 years +

- Participants with a unilateral vocal fold paralysis ( affecting either the L) or R) recurrent laryngeal nerve) diagnosed
by an ear, nose and throat

surgeon (ENT) (via direct visualisation e.g. nasoendoscope)
- Presence of dysphonia/ voice disorder warranting treatment
- Intervention provided to treat the dysphonia by:
a) Voice therapy (provided by a speech pathologist)
b) Surgery (Provided by an ENT)

¢) Combination of surgical and voice therapy treatment
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Exclusion

- Unilateral vocal fold paresis

- Bilateral paralysis

- Poorly described diagnoses (e.g. unable to differentiate paresis and paralysis)

- Superior laryngeal nerve paralysis

- Presence of dysphagia (swallowing difficulties) or breathing difficulties

- Dysarthria (Motor speech deficits) or multiple cranial nerve involvement

- Previous vocal fold and / or head and neck surgery.

Intervention(s), exposure(s)

Studies of interest will be those providing voice therapy and/ or surgical treatment for a dysphonia due to a unilateral
vocal fold paralysis.

Treatment of UVFP aims to recover or restore the glottal insufficiency typically through behavioural voice therapy
exercises, surgical treatment, or a combination of surgery and therapy. Selection of treatment type is based on severity

of glottal insufficiency and the laryngeal functions which have been most affected e.g. breathing, swallowing or
voicing difficulties.

Voice therapy is a behavioural treatment conducted by a speech pathologist aimed to improve vocal quality and
reduce the severity of dysphonia (voice disorder). Voice therapy can consist of direct or indirect treatment, or a
combination of both, and is often individualized for each patient to address their particular concerns and presenting
symptoms. Of the evidence that is available studies report a wide range of voice therapy techniques to treat UVFP,
these include: Vocal Function Exercises, resonant voice, glottal closure exercises and Accent Method Breathing.

Surgical treatment is performed by an ENT surgeon and is designed to improve the approximation of the paralysed
vocal fold with the unaffected side. Surgical treatment can be temporary or permanent and can include: injections,
medialisation or reinnervation. Temporary surgical treatment can include: vocal fold injections of a gel into the
muscle which provides temporary improvements in glottal closure prior to being reabsorbed. Two permanent
treatments for UVFP are: Thyroplasty type 1 (medialization) and non-selective laryngeal reinnervation.

Studies which use a combination of both voice therapy and surgical intervention to treat UVFP will be included in the
review.

Comparator(s)/ control
Comparators or controls will be not used within this systematic review.

Context
Studies used for this systematic review will need to have provided intervention to adult patients (18 years +) with a
unilateral vocal fold paralysis (UVFP).

The intervention that the participants received needs to be either:
a) Voice therapy (Provided by a Speech Pathologist) and/ or;
b) Surgical intervention (provided by an ear nose and throat surgeon).

This intervention needs to have been used to improve the voice quality of participants (nil dysphagia or airway
compromise).

Patients will need to have thorough diagnosis of UVFP affecting the recurrent laryngeal nerve (RLN) resulting in a
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dysphonia.
The cause of the UVFP can include a range of aetiologies including: idiopathic, iatrogenic or other defined causes.

Studies will need to include pre/ post outcome measures using any voice outcome measures ( published/ unpublished)
and report on the treatment effect following the surgical or voice therapy intervention.

Outcome(s)
Primary outcomes

Identify the outcome measures currently being used to measure the treatment effect in patients with UVFP.

Secondary outcomes
Comparison of voice outcome measures used between surgical and voice therapy research for patients with UVFP

Data extraction, (selection and coding)
Data will be collated into Endnote were all duplicates will be identified and then removed.

The remaining studies will then be transferred into Covidence (web-based software platform that streamlines the
production of systematic reviews - https://www.covidence.org/reviews/active) were two of the authors will analyse
articles for inclusion using the following method:

1. Title & Abstract screening

The Titles and abstracts of the retrieved studies will be screened. The titles and abstracts which broadly met the
inclusion criteria, they will proceed to stage two were the authors will acquire full text of studies that potentially meet
the eligibility criteria. Full-text articles will also be retrieved if the eligibility of the study cannot be determined due to
insufficient information supplied in the abstract or absence of an abstract.

2. Full text review

The same two authors will independently assess study eligibility from the full text to ensure studies meet the inclusion
criteria of the review. Any disagreements over which studies to include will be resolved by discussion and consensus
or if disagreement cannot be resolved by these methods, a third author will be consulted.

Where clarification is required, we will contact the study authors to request the relevant information.

Studies reported in non-English language journals will be translated before assessment (where possible). Where more
than one publication of one study exists, reports will be grouped together and the publication with the most complete
data will be used in the analyses. Where relevant outcomes are only published in earlier versions these data will be
used. Any discrepancy between published versions will be highlighted. We will document reasons for exclusion of
studies.

3. Risk of Bias assessment

(Randomised and non-randomised ROB assessments)

4. Extraction of study characteristics and other study data

The extraction form includes the following information:

1. General: publication status (published/unpublished), title, authors, source, contact address, country, language of
publication, year of publication, duplicate publications, sponsoring.

2. Methods: randomisation procedure, allocation, blinding (participants, people administering treatment, outcome
assessors), duration of study, design, analysis method (e.g. intention-to-treat).

3. Participants: number, age, diagnostic criteria, history, baseline characteristics, setting.
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4. Interventions: interventions (dose, route, timing, duration), comparison group.

5. Outcomes: outcome measures used, the reporting of the reliability and validity of the outcome measures, timing of
outcome measures

6. Results: for each outcome and time of assessment specified above, including a measure of variation.”
Disagreements will be resolved by discussion and consensus or by consulting a third review author as arbiter.

Risk of bias (quality) assessment

Two review authors will assess the risk of bias in included studies using the following tools: The Cochrane
Collaboration’s tool for assessing risk of bias will be used for randomised controlled trials and the ROBINS- I (Risk
of Bias in non-randomised studies) will be used for quantitative non-randomised studies.

Depending on the types of studies and the content it is planned that results will be synthesised for publication in the
systematic review.

Strategy for data synthesis
We intend to provide a quantitative and narrative synthesis of the findings of voice outcome measures for patients
with UVFP.

We anticipate there will be limited scope for meta-analysis due to range of outcomes and variety of studies. However
quantitative synthesis will be used if the included studies are sufficiently homogenous. This data will be aggregated
and analysed.

Additionally, the descriptive data is anticipated to be collected (from experience with the previous systematic review
investigation voice therapy for patients with UVFP). This data will need to be collated and analysed using the ROB

assessment prior to writing up.

Analysis of subgroups or subsets

If the necessary data are available, subgroup analyses will be done for the following subgroups: (1) people who
received voice therapy, (2) people who received surgical intervention. Further to this, if the data is available subsets
of the different surgical procedures (i.e. thyroplasty, reinnervation, injection).

This is a qualitative synthesis and while subgroup analyses may be undertaken it is not possible to specify the groups
in advance

Dissemination plans
It is intended that this systematic review will be submitted to a Q1 (Speech Pathology / ENT journal) for publication

e.g Journal of Voice.

Contact details for further information
Chloe Walton

1100 Nudgee Road

Banyo QLD 4014

Australia
chloe.walton@myacu.edu.au

Organisational affiliation of the review
Australian Catholic University, University College London

http://www.acu.edu.au/ , http://www.ucl.ac.uk/ear/evident
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Review team

Miss Chloe Walton, Australian Catholic University
Professor Paul Carding, Australian Catholic University
Dr Erin Conway, Australian Catholic University

Dr Helen Blackshaw, University College London

Anticipated or actual start date
13 December 2016

Anticipated completion date
28 July 2017

Funding sources/sponsors
Australian Catholic University

Conlflicts of interest
None known

Language
English

Country
England, Australia

Subject index terms status
Subject indexing assigned by CRD

Subject index terms
Humans; Outcome Assessment (Health Care); Vocal Cord Paralysis; Vocal Cords; Voice

Stage of review
Ongoing

Date of registration in PROSPERO
21 December 2016

Date of publication of this revision
21 December 2016

Stage of review at time of this submission Started Completed
Preliminary searches No No
Piloting of the study selection process No No
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of bias (quality) assessment No No
Data analysis No No

PROSPERO
International prospective register of systematic reviews
The information in this record has been provided by the named contact for this review. CRD has accepted this information in good
faith and registered the review in PROSPERO. CRD bears no responsibility or liability for the content of this registration record,
any associated files or external websites.
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Author information

Abstract

PURPOSE OF REVIEW: Unilateral vocal fold paralysis (UVFP) is a common cause of
neurogenic dysphonia resulting in glottal insufficiency. To restore glottal sufficiency and reduce
the presenting dysphonia, treatment involving either surgical intervention, voice therapy or a
combination of the two is typically provided. Currently, there is no consensus for the most
effective voice treatment for UVFP. This results in an inability to compare current studies, and a
lack of treatment effectiveness for the management of UVFP. This study aims to review the
most recent literature for the management of dysphonia due to UVFP to establish the current
evidence base for voice treatment options.

RECENT FINDINGS: There was found to be a lack of consistency in the rationale, selection and
timing of the surgical intervention and/or voice therapy being provided for patients with UVFP.

SUMMARY: Further consensus is required for the rationale and selection of voice treatment
prescriptions for the management of UVFP in order to improve treatment effectiveness and
voice outcomes in patients with UVFP.
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Author information

Abstract

OBJECTIVES: Dysphonia due to unilateral vocal fold paralysis (UVFP) can be characterized by
hoarseness and weakness, resulting in a significant impact on patients' activity and
participation. Voice therapy provided by a speech-language pathologist is designed to
maximize vocal function and improve quality of life. The purpose of this paper is to
systematically review literature surrounding the effectiveness of speech-language pathology
intervention for the management of UVFP in adults.

STUDY DESIGN: This is a systematic review.

METHODS: Electronic databases were searched using a range of key terms including
dysphonia, vocal fold paralysis, and speech-language pathology. Eligible articles were
extracted and reviewed by the authors for risk of bias, methodology, treatment efficacy, and
clinical outcomes.

RESULTS: Of the 3311 articles identified, 12 met the inclusion criteria: seven case series and
five comparative studies. All 12 studies subjectively reported positive effects following the
implementation of voice therapy for UVFP; however, the heterogeneity of participant
characteristics, voice therapy, and voice outcome resulted in a low level of evidence.

CONCLUSIONS: There is presently a lack of methodological rigor and clinical efficacy in the
speech-language pathology management of dysphonia arising from UVFP in adults. Reasons
for this reduced efficacy can be attributed to the following: (1) no standardized speech-
language pathology intervention; (2) no consistency of assessment battery; (3) the variable
etiology and clinical presentation of UVFP; and (4) inconsistent timing, frequency, and intensity
of treatment. Further research is required to develop the evidence for the management of
UVFP incorporating controlled treatment protocols and more rigorous clinical methodology.
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Dear Ms. Walton,
| have reviewed your Research Article along with reviewers.

We are interested in publishing it in the Journal of Speech, Language, and Hearing Research; however, the
Research Article still requires some revision. We ask that you revise with respect to the changes suggested.

Please ensure you display the changes to your revised manuscript by using either the highlighter function in
MS Word, track changes or by using bold, underlined or colored text. This will greatly help peer reviewers
evaluate your revised submission.

Please use the following comments to guide your revisions.

REVIEWER COMMENTS TO THE AUTHOR(S)

We ask reviewers to provide lists of strengths and weaknesses in the categories of "Importance,”
"Justification/Rationale," and "Clarity and Format." If your manuscript was submitted as a research article,
research note, or review article, then reviewers were asked to also respond to the additional categories of
"Methods/Approach," "Results/Findings," and "Discussion/Conclusions."

Reviewer responses are organized into the above categories to help you interpret reviewer feedback.If a
section has no feedback from a reviewer, then he/she skipped that section.

IMPORTANCE DESCRIPTION
Reviewers are asked to consider items including whether an important question is addressed and whether the
manuscript has potential to advance the discipline.

IMPORTANCE STRENGTHS

Reviewer: 1

Importance Strengths: The presented work is interesting since it provides a practical vision of how to work in
speech therapy in UVFP,

Reviewer: 2
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Importance Strengths: This study is very meaningful research targeting world wide SLPs who have experienced
UVFP to establish and develop more standard protocol for successful delivery of voice therapy for patients
with UVFP.

IMPORTANCE WEAKNESSES

Reviewer: 1

Importance - Weaknesses: The type of study used does not allow to answer the three main questions
postulated in the introduction.

Reviewer: 2

Importance - Weaknesses: This study is a survey-based research and quantitative and qualitative study but
most of questions require very basic, general information and so need to strengthen the qualitative question
parts to get more in-depth data regarding voice therapy for UVFP to reflect current their clinical practice.

IMPORTANCE OTHER COMMENTS
Reviewer: 1
Importance - Other comments:

Reviewer: 2
Importance - Other comments:

JUSTIFICATION/RATIONALE DESCRIPTION
Reviewers are asked to consider items including whether the work is well-motivated, is appropriately grounded
in theory and prior literature, and falls within the mission of the journal.

JUSTIFICATION/RATIONALE STRENGTHS

Reviewer: 1

Justification - Strengths: The work is well-motivated and is appropriately grounded in theory and prior
literature.

Reviewer: 2
Justification - Strengths: This topic deals with very interesting issue and well- matched in the mission, aims,
and scope of JSLHR and provide the clear goals and rationale.

JUSTIFICATION/RATIONALE WEAKNESSES

Reviewer: 1

Justification - Weaknesses: There are some other questions that could have been asked.

When is the additional techniques more useful in your opinion?

At what time of therapy? What are the factors, findings in the perceptual analysis or aerodynamic measures
that push the use of one or another technique?

Reviewer: 2

Justification - Weaknesses: In introduction, previous research findings should be described more in detail
about voice therapy for UVFP systematically and the differences between current and previous studies. Also in
discussion, compare systematic review (2016) and current findings and provide clinial implicaitons.

JUSTIFICATION/RATIONALE OTHER COMMENTS

Reviewer: 1
Justification - Other comments:
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Reviewer: 2
Justification - Other comments:

METHODS/APPROACH DESCRIPTION
Reviewers are asked to consider items including whether the overall strategy, methodology, research design,
and techniques are clear, well-reasoned, appropriate, and current.

METHODS/APPROACH STRENGTHS

Reviewer: 1

Methods - Strengths: It is interesting the use of extensive questionnaires to know the reality of the speech
therapy treatment in this pathology.

Reviewer: 2
Methods - Strengths: Survey procedure and data analysis are well conducted.

METHODS/APPROACH WEAKNESSES
Reviewer: 1
Methods - Weaknesses: .

Reviewer: 2

Methods - Weaknesses: During development and application of questionnaire, some procedure methods are
not clear.

We would like to suggest some methodology to elaborate and give more informaiton to clarify.

Please include the author(s) who developed questionnaire (e.g. specialized in this area, requirement etc.) and
procedure the questionnaire evaluation (e.g. content validity, face validity, supplement and revise process).
From Q13 to Q 15 in questionnaire, when respondents select ‘other’, please let them explain the information in
detail.

In Q 16, if there is no answer, please let them provide the statement and evaluate using 5-point scale.

Voice therapy and voice evaluation

METHODS/APPROACH OTHER COMMENTS
Reviewer: 1
Methods - Other comments:

Reviewer: 2
Methods - Other comments:

RESULTS/FINDINGS DESCRIPTION
Reviewers are asked to consider items including whether planned data analyses were conducted appropriately,
tables and figures are clear, and appropriate use of supplemental material is incorporated.

RESULTS/FINDINGS STRENGTHS
Reviewer: 1

Results - Strengths: It is worth highlighting figure 1, since it clearly shows the content of the therapy.

Reviewer: 2
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Results - Strengths: The results findings are well demonstsrated with tables and figures.

RESULTS/FINDINGS WEAKNESSES

Reviewer: 1

Results - Weaknesses: Table number 1in the section of | would like to see differently the number of patients
with UVCP, 1-9, 10-20, 20-30, 30-40 and + 50 patients since the most significant sample n is in this range.

Reviewer: 2

Results - Weaknesses: The results would need to be sufficiently described. In content of voice therapy,
inhalation phonation is very popular voice therapy technique for UVFP in my country. Did you demonstrate the
common voice therapy only in figure 1?

Please include the acoustic measures pre and/or post-therapy in Figure 3.

In some cases, doctor’s referral about voice therapy for UVFP to SLP is very important factors which impact
voice therapy. What do you think about this concern?

In Table 3, justification for voice therapy, there is no question regarding Table 3 in appendix A. Please clarify
this information from the questionnaire.

Please provide information what is reference of appropriateness for voice therapy.

RESULTS/FINDINGS OTHER COMMENTS
Reviewer: 1
Results - Other Comments:

Reviewer: 2
Results - Other Comments:

DISCUSSION/CONCLUSIONS DESCRIPTION
Reviewers are asked to consider items including whether implications of the study have been considered and,
where appropriate, clinical implications have been addressed.

DISCUSSION/CONCLUSIONS STRENGTHS
Reviewer: 1
Discussions - Strengths: .

Reviewer: 2
Discussions - Strengths: Current findings are well interpreted within the theories and previous studies. In
addition, limitations of this study are mentioned.

DISCUSSION/CONCLUSIONS WEAKNESSES

Reviewer: 1

Discussions - Weaknesses: The discussion could deepen more in the why of the use of a type of therapies and
not others, if the time that is treated is sufficient for the objectives since these must be individualized
according to their study.

Reviewer: 2
Discussions - Weaknesses: Some apects related to voice therpy for UVFP were not addressed.

DISCUSSION/CONCLUSIONS OTHER COMMENTS

Reviewer: 1
Discussions - Other comments:
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Reviewer: 2

Discussions - Other comments: The questionnaire developed in this study need to ask more information and
discuss based on the characteristics of variability of patients’ characteristics about glottal gap size, vocal fold
position (e.g., paramedian, medial position etc), vertical level of VF, injection applied for voice therapy to be
more successful or efficient, and/or long-term effectiveness with pre or post therapy or both etc. In further
research, these factors should be also investigated to provide evidence and rationale of voice therapy for UVFP.

CLARITY AND FORMAT DESCRIPTION
Reviewers are asked to consider items including whether the paper is clearly written, is in APA style, and uses
person-first language and language that is free of bias.

CLARITY AND FORMAT STRENGTHS
Reviewer: 1
Clarity - Strengths: It has been easy to read and understand the study.

Reviewer: 2
Clarity - Strengths: This paper is well written in APA style and included appropriate references up to recent
studies.

CLARITY AND FORMAT WEAKNESSES
Reviewer: 1
Clarity - Weaknesses: .

Reviewer: 2
Clarity - Weaknesses: The information given this study is general not special when compared with previous
studies.

CLARITY AND FORMAT OTHER COMMENTS
Reviewer: 1
Clarity - Other Comments:

Reviewer: 2
Clarity - Other Comments: It would be also interesting about 'ls voice therapy needed for UVFP?' "Is voice
therapy successful for UVFP? 'If needed, what(severity, palsy pattern, SLN vs. RLN, palsy position), when,

how?', percentages of successful vs. unsuccessful voice therapy outcome depending on various
clinicians(content, dosage, timing), patients(adherence, motivation etc), other factors.

OTHER COMMENTS FROM REVIEWERS
Reviewers have the opportunity to enter additional comments not covered in other sections.

Reviewer: 1

Brief Final Comments to the Author
(There are no comments.)

Reviewer: 2
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Brief Final Comments to the Author
(There are no comments.)

EDITORIAL COMMENTS:

* Please go to https://mc.manuscriptcentral.com/jslhr to submit your revised manuscript and a detailed
response to our comments by 28-Nov-2018. We prefer resubmission within the timeline, but if you need an
extension, please discuss this with me.

* Do not submit your revision as a first or new draft. If you decide to submit your work to a different journal,
you must notify me that you wish to formally withdraw your manuscript from further consideration before
submitting somewhere else, even to another ASHA journal.

* In the manuscript file, all text should be double-spaced, including the References listing.

* References should be in APA style, 6th Edition. The Reference style should be consistent. Capitalize only first
word of item title (and subtitle). Journal names should be listed in full and in italics. Please the following
formats and use them as templates:

1. Basic APA Format for Books
Author, A. A. (Year of publication). Title of work: Capital letter also for subtitle. Location: Publisher.

2. Basic APA Format online journal reference
Author, A. A., & Author, B. B. (Date of publication). Title of article. Title of Journal, volume number, page range.
Retrieved from (http web address).

3. Basic APA format for an edited book
Author, A. A,, & Author, B. B. (Year of publication). Title of chapter. In A. A. Editor & B. B. Editor (Eds.), Title of
book (pages of chapter). Location: Publisher.

4. Basic APA Format print journal paginated by volume
Author, A.A,, (Year of publication). Title of article. Title of Journal, issue number, page numbers.

5. Basic APA Format print journal paginated by issue
Author, A. A., Author, B. B., & Author, C. C. (Year). Title of article. Title of Periodical, volume number(issue
number), pages. http://doi.org/xx.xxx/yyyyy

* When including doi numbers in the Reference section, please include https://doi.org/ before the number.
rather than doi.

* Please either move the tables to the end of the manuscript file after the References listing, or upload them
individually as Table files. They still must be editable files. Be sure to include a callout for the table so that the
Production department can find where it should be placed in the manuscript.

* Please remove all shading from your tables. Bold text is allowed.

* We noted blank cells in your table. Please double check to make sure that they follow APA guidelines. Blank
cells in APA-style tables always indicate “data not applicable” En dashes indicate "data not

6 of 7 1/10/2018, 1:05 pm



Mail - Chloe. Walton@acu.edu.au https://outlook.office.com/owa/?realm=acu.edu.au&path=/mail/search

7 of 7

[obtained]/[reported]/[available].” Correlation tables are exempt.

* Table notes should be in this order: general notes, abbreviation key, asterisk notes (p values/significance),
then lettered footnotes. General table notes begin with “Note." in italic.

* Please do not embed figures in your manuscript file. Each figure must be submitted as a separate graphics
file. Acceptable file formats include JPEG (jpg, jpeq), PNG (.png), TIF (.tif, .tiff), PDF (.pdf), Excel (xIs, xlsx), or
PowerPoint (.ppt, .pptx) file. Be sure to include figure callouts in the manuscript and figure legends after the
References section of your manuscript. Note:

- Please note that all figures must have a minimum resolution of 200 dpi (preferably 300 dpi or greater).

- Please include figure legends (captions) in the manuscript file immediately following the references.

* Please resupply your figures with the title of the figure and any figure legend removed.

Remember:

When you upload your revision, the system will forward all documents you submitted for this round of peer
review to the next round. Therefore, you must delete files for which you've uploaded a revision. Otherwise,
both your revised and your original files will be submitted for review.

Also, please DO NOT submit pdf files. If your manuscript is accepted, the electronic files will be forwarded to
the Production Editors, and your submitting a pdf will delay processing and create an opportunity for errors.
For the purposes of review, the system will automatically convert your files to pdf.

Contact the Editorial Office at jslhr@asha.org, if you have any questions.

Thank you for submitting to the Journal of Speech, Language, and Hearing Research. We are looking forward
to receiving your revised manuscript.

Sincerely,
Dr. Michelle Ciucci

Editor
Journal of Speech, Language, and Hearing Research
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Voice Outcome Measures for Adult Patients With Unilateral Vocal
Fold Paralysis: A Systematic Review.

Walton C1, Carding P1, Conway E1, Flanagan K1, Blackshaw HZ.

Author information

Abstract

OBJECTIVES: Unilateral vocal fold paralysis (UVFP) typically results in marked changes in
voice quality and performance and has a significant impact on quality of life. Treatment
approaches generally aim to restore glottal closure for phonation and improve vocal function.
There are a wide range of voice outcome measures that are available to measure the
treatment effect. Careful selection of voice outcome measures is required to ensure that they
are adequate for purpose and are psychometrically sound to detect the treatment effect. This
article aims to critically evaluate the literature for voice outcome measures that are used for
patients with UVFP.

STUDY DESIGN: Systematic review.

METHODS: Nine databases were searched for UVFP treatment studies published since 2003
(n=2,484 articles). These articles and their references were screened using
inclusion/exclusion criteria, including population characteristics, treatment, voice outcomes,
and study findings. Data from the included articles was extracted and appraised with respect to
multidimensionality, timing, selection rationale, validity, reliability, and responsiveness to
change of the voice outcome measures.

RESULTS: A total of 29 studies met the inclusion criteria for the systematic review. These
studies showed considerable variability in the rationale, selection, and application of voice
outcome measures for reporting the treatment effect for patients with UVFP.

CONCLUSION: There is currently a significant disparity in the selection and use of voice
outcome measures for patients with UVFP. A set of principles around selection rationale,
validity, reliability, and responsiveness to change is proposed to enhance the judicious
selection of voice outcome measures for this patient group. Laryngoscope, 2018.

© 2018 The American Laryngological, Rhinological and Otological Society, Inc.

KEYWORDS: Unilateral vocal fold paralysis; dysphonia; outcome measure; voice
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Presentation Type Oral Presentation
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Presentation Type Oral Presentation
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formatted, to update results, or make any other amendments. The portal will close
to any changes by Monday 27 August 2018.

Presentation Portal

Registration

It is a requirement that all presenters register for the conference. Register by
Thursday 16 August 2018 to secure the discount early bird registration rate. Please
click on the below link to complete your registration.

Registration Portal

To assist you with preparation for the conference please take note of the following
requirements:

Please ensure that all conflict-of-interest and acknowledgement of funding sources are
listed on your submission.

Oral Presentations

Oral Presentations will be given 10 minutes (8 minutes presentation + 2 minutes
question time).

Papers should be presented using PowerPoint projection (16:9 size). Overheads will
not be permitted. Please bring your PowerPoint presentation slides on a USB to the
speaker's preparation room on arrival at the conference so they can be loaded onto the
conference lap top computers. Please also bring a back-up of your presentation.

Poster Presentations

Posters should be 84cm wide and 119cm high. Posters should include author and co-
author's names, a short title, the name of the institution where the work was carried out
and the following sections: Abstract, Introduction, Methods, Results, Conclusions and
Recommendations. Each poster will be allocated a poster number closer to conference.
The poster number will indicate where your poster will be positioned/displayed at the
conference.

If you have any questions please do not hesitate to contact the conference organisers
on 02 6252 1200 or email laryngology@consec.com.au
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AVA National Meeting Invitation

Georgia Magarey <georgia@voicetherapy.com.au>

Tue 8/7/2018 2:34 PM

To:Chloe Walton <Chloe.Walton@acu.edu.au>;

Dear Chloe,

Thank you for your time today, it was much appreciated. As discussed, the Australian Voice Association would be delighted to
invite you to our upcoming National Voice Meeting in Adelaide, SA. The conference will be held at the Adelaide Convention

of Speech Pathologist, Voice Teachers, Physiotherapist and ENTs.

The theme for the conference is Voice On! The Road to Recovery with our International Keynote Leda Scearce.

We request a presentation of 15 minutes total as per our theme and as per our discussion, a focus on outcome measures and
the practicalities of using them in the clinical setting. If you wish to discuss further and provide a different title than "Outcome
Measures", please do not hesitate.

We are able to offer you the following:

- complimentary registration

If you can confirm via email that you accept our invitation, you can then register for complimentary registration via the link and
with the coupon below:

https://www.australianvoiceassociation.com.au/product/voice-on-the-road-to-recovery/

AVANVM2018

You can register (purchase) your attendance and then apply the coupon when you go to checkout. This ensures that if you
require accommodation it can be accessed at the discounted meeting rate along with registering any dietary
requirements.

If you could send me a photo (jpeg please) and a bio as soon as you can that would be much appreciated.

Kind Regards,

Georgia Magarey
Mobile:

1ofl 19/09/2018, 2:26 pm



AUSTRALIAN VOICE ASSOCIATION

GENERAL SECRETARIAT

2" Floor, 11-19 Bank Place, Melbourne VIC 3000
Phone: 03 9642 4899

Fax: 03 9642 4922

Email: ava@australianvoiceassociation.com.au
Website: www.australianvoiceassociation.com.au

Chloe Walton

30 April 2018

Dear Chloe,

The Australian Voice Association is thrilled to be able to offer you a Student Encouragement Award
for 2018. We congratulate you on your academic achievements thus far and trust that your interest in
voice is further fostered by the tangible parts of this Award.

Firstly, you will be registered with 12 months complimentary membership of the AVA. This means
you will receive the three copies of our newsletter VOICEPRINT as it is published throughout the
year and be given access to the membership section of our website. We also offer you free
registration to one AVA workshop or conference that you may like to participate in this year. The
networking and collegial support that exists for AVA members is a truly positive part of our
association. We hope you can take advantage of these opportunities.

Finally, Plural Publishing, which has a specialist catalogue of text books on all aspects of voice, has
offered a book prize up to the value of US$150 to our winners; you will be able to choose one
relevant to your strand of study or special interest. To redeem this, I ask that you email Kirstin
Banach Kkristin@pluralpublishing.com and she will facilitate your choice of this prize.

Congratulations again on being one of the winners of the 2018 Award. We trust it acts as
encouragement to continue your special interest in studying and promoting voice. If you feel AVA
can support you further, please feel free to speak with us. We hope that you will consider a
continuing relationship with AVA - we warmly welcome young and enthusiastic professionals.

With best wishes

Dr Georgina Harris
AVA National Vice President
Convenor — AVASEA 2018
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