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Kathleen Graham, Senior project manager, Kathleen.graham@rcslt.org

The information in this document is currently in development and has been shared as
part of a consultation. If you are seeking guidance or information on this topic, please
ensure you refer to final published content which can be found on rcslt.org.

We appreciate any comments provided to us during the consultation, all of which will be
reviewed by the working group within the context and scope of the project. We ask that, where
possible and relevant, you accompany any counter arguments to statements made in the
document with supporting evidence e.g. a research reference.

Members of the working group should not be contacted directly, and all feedback should be
made through the assigned route e.g. via survey.or project manager. Feedback made through
unassigned routes or after the closing date will not be accepted or responded to.

Thank you for your support with this project.
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1. About Parkinson’s and atypical Parkinson’s

1.1 Parkinson'’s

Parkinson'’s is a neurodegenerative disorder, characterised primarily by loss of dopamine
neurons in the substantia nigra. People with Parkinson’s (PwP) may experience tremor, mainly at
rest, bradykinesia (slow movements), limb rigidity, gait, balance and speech problems. Symptoms
generally develop on one side of the body, slowly over years, but the progression may differ.
Prevalence is approximately 200 cases per 100,000 population and the incidence is about 25 per
100,000 population.

The cause of Parkinson’s is probably multifactorial. Diagnosis remains clinical and is based on
motor manifestations, aided by imaging investigations (DaT scan, MRI) and genetic testing.
Levodopa is the main pharmacological treatment for Parkinson’s. Medical management has
improved parkinsonian symptoms and quality of life through pharmacological or neurosurgical
interventions. However, challenges remain in treating communication, swallowing and saliva, and
other non-motor and motor symptoms. These challenges, in turn, affect the ability of PwP to
maintain social and family roles and employment.

|dentifying the extent to which these symptoms are present as early in the diagnosis as possible
and treating these symptoms earlier could support independent living.

1.2 Atypical parkinsonism

Atypical parkinsonism, also called Parkinson-plus syndrome, is when the person has
parkinsonism plus other features including early balance problems/falling, poor reaction to the
drug levodopa, early cognitive problems and impaired control of blood pressure/bowel/bladder.
Due to the frequent early occurrence of speech and swallowing difficulties in atypical Parkinson's
the role of the SLT is crucial.
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1.2.1 Progressive supranuclear palsy (PSP)

This is the most common type of atypical parkinsonism, but it is only about one tenth as common
as Parkinson's. PSP affects men and woman equally. On average the disease starts in a person’s
early 60s. The cause of PSP is unknown. PSP is associated with accumulation of a protein in the
brain called tau that clumps up in all cell types. The cause of this clumping is unknown. PSP is not
usually considered hereditary. PSP is not spread from person to person, and it has not been
clearly associated with any environmental exposures.

Symptoms of PSP include the following:

e early on, people with PSP often have trouble walking and balancing and may fall
backwards, often many times a day. They tend to lurch/stagger and move quickly and
impulsively. Some have problems walkingwhere they feel like their feet are glued to the
floor (a sensation of ‘freezing of gait').

e many people with PSP experience difficulty. with eye movements. This makes reading
difficult and may cause double vision. They can also have involuntary blinking or eye
closing and difficulty opening the eyes (‘blepharospasm’).

e people with PSP may move slowly, which leads to them carrying out normal daily living
activities slowly.

e people with PSP may experience stiffness, especially in the neck.

o facial expressions may change. This.is often characterised by staring ahead with raised
eyebrows and a‘frown on the forehead.

e people with PSP can experience a hoarse, slurred, groaning voice along with swallowing
difficulties.

e some people with PSP may experience cognitive problems including loss of motivation
and inhibition, emotional 'variability (pseudobulbar palsy) and dementia.

The condition varies from person to person.In some forms, freezing during walking and
slowness of movement are the main features. In other forms, there is early tremor and features
that look more like Parkinson'’s.

PSP is diagnosed based on medical history and neurological examination. When the disease is
just beginning, it may look similar to Parkinson’s, making diagnosis difficult. There is no blood or
other test for PSP but sometimes a brain MRl may help make the diagnosis if it shows shrinking
in the midbrain and frontal lobe areas.

PSP speech characteristics

A common initial manifestation of PSP (often within the first two years of diagnosis) is dysarthria.
It is more frequent and more prevalent in PSP than in Parkinson’s. The symptoms of dysarthria
associated with PSP are mixed: hypokinetic, spastic and ataxic symptoms are consistently
identified, generally in that order of frequency. The combination of spastic, hypokinetic and
ataxic components correlates with the loci of neuropathologic changes and recognising them is
considered important for clinical diagnosis (Duffy, 2019).

Palilalia is also frequently noted and stuttering or echolalia are mentioned in some studies.
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PSP eating, drinking and swallowing characteristics

Unlike PwP, people with PSP are often able to adequately perceive their symptoms of eating,
drinking and swallowing difficulties. According to Warnecke (2010), endoscopic evaluation of
swallowing in people with PSP showed that penetration/aspiration was more common with
liquids than with semi-solids, especially in the initial stages (less than three years after diagnosis)
with a pronounced premature spillage, a delayed swallowing reflex and residue in the valleculae
and piriform sinuses.

Due to a disinhibited cough reflex, even small boluses that penetrate the laryngeal vestibule can
trigger a long-lasting involuntary cough. This violent sustained.coughing may give rise to a false
impression of severe aspiration and may often result in a clinical overestimation of the dysphagia
severity (clinical observation of the author and reported.in Warnecke, Dziewas and Langmore,
2018. A specific clinical test to distinguish PSP-related dysphagia does not exist.

1.2.2 Multiple system atrophy (MSA)

Multiple system atrophy (MSA) is a rare disorder that affects the functioning of multiple systems
in the brain. Some of these are involved in.the control of movement, balance and coordination,
while others maintain blood pressure and bladder, bowel and sexual function.

People with MSA may experience:

o slowness of movement, muscle stiffness and/or shaking/jerky movements
e problems with balance and coordination

o feelings of light-headedness or dizziness while standing

e problems controlling bladder function and constipation.

MSA speech characteristics

Dysarthria is quite common in people with MSA and it tends to emerge earlier than in Parkinson’s
(within the first two years). It can be the presenting symptom.

Dysarthria is often mixed. Hypokinetic, ataxic and spastic types are common. Recognition of
dysarthria types other than hypokinetic can help distinguish MSA from Parkinson'’s (Rusz et al,
2019).

One of the distinguishing features of MSA is laryngeal stridor in as many as one third of people.
This is a problem commonly associated with excessive snoring and sleep apnoea. Recognising
stridor within various combinations of spastic, ataxic and hypokinetic dysarthria is diagnostically
valuable.

Inhalatory stridor is traditionally thought to reflect abductor (posterior cricoarytenoid) laryngeal
weakness, secondary to involvement of the nucleus ambiguous, hence its frequent recognition as
a sign of flaccid dysarthria.
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Some study findings have suggested that in MSA, laryngeal dystonia may be the cause of stridor
(Isono et al, 2001; Merlo et al, 2002). In addition, arytenoid tremor and myoclonic vocal fold
movement (Gandor, 2020) may be seen in people with MSA as early as diagnosis, which could
serve as a predictor of upper airway obstruction (Ozawa et al, 2010).

MSA eating, drinking and swallowing characteristics

There are two seminal studies on video-fluoroscopic swallowing studies (VFSS) data for people
with MSA (Higo et al, 2003a; Higo et al, 2003b). The most frequent pathological findings were
delayed oral bolus transport, insufficient movement of the tongue'base, impaired oral bolus
control and a slowed laryngeal elevation. In people with MSA with predominantly cerebellar signs
delayed oral transfer caused by disturbed tongue coordination was predominant in the initial
stages of the disease. People with MSA can also experience significantly more frequently
impaired oesophageal transport with food stagnation. This can lead to food regurgitation and
suffocation during nocturnal continuous positive airway pressure (CPAP) therapy, as a result of
megaoesophagus (Taniguchi et al, 2015).

To avoid further dilation of the oesophagus, people with MSA should not lie down immediately
after eating. Before initiating CPAP therapy, it is necessary to investigate whether
megaoesophagus is present because therapy associated with aerophagia may induce
regurgitation from the dilated oesophagus at night.

1.2.3 Corticobasal syndrome

Corticobasal degeneration (CBD), also known as corticobasal syndrome (CBS), is a rare,
progressive neurodegenerative disease with a wide variety of symptoms and signs. It was first
identified in 1968. The disease typically starts between the ages of 60 and 70 and usually affects
oneside of the body much more than the other.

Common symptoms of CBS include:

e slowing of movement and stiffness of the neck, arms and legs

e Dbalance and walking problems, which may cause falls

e muscle twitches and jerks called myoclonus

o difficulty performing common arm movements

e loss of sensation on one side or trouble identifying things by touch

e afeeling that an arm has a mind of its own, sometimes called ‘alien limb’

o difficulties with speech and language, including trouble finding the right words, groping
(signs of apraxia of speech), and occasionally reversing ‘yes' and 'no’

e Dbehavioural changes such as loss of motivation or increased irritability, or personality
changes.

The cause of CBS is unknown. As with PSP, CBS is associated with tau proteins in the brain. These
are important for normal motor function but people with CBS have an abnormal tau protein
which appears to damage nerve cells in certain areas. Researchers do not know why this protein
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169  is abnormal in CBS. The disease is not hereditary, and it has not been linked to any
170  environmental exposures.

171 Diagnosis of CBS is based on medical history and neurological examination. Since CBS signs may
172 be similar to other diseases, such as Parkinson's, it can be difficult to diagnose in the early stages.
173 Scans such as MRIs are often useful and may rule out other diseases that mimic CBS.

174  CBS speech characteristics

175  Communication difficulties are common and sometimes early and prominent in the diagnosis of
176  CBS. Mixed dysarthria is the most common, with signs of hypokinetic and spastic. Apraxia of
177  speech can be present on its own or in combination with dysarthria.

178  People with CBS may experience yes-no reversals in which they complain that they say or

179  gesture ‘yes' to questions when they mean ‘no’ and vice versa. Yes-no reversals in the absence of
180  significant aphasia can be a useful differential diagnostic sign because they mostly occur in

181 people with CBS and PSP (Frattali et al, 2003).

182  In CBS, the combination of difficulties and psychiatric problems (such as reduced mental
183  flexibility and impaired motor programming) can make communication difficulties more complex
184  than in many other conditions.

185  CBS eating, drinking and swallowing characteristics

186  Systematic studies using fibreoptic endoscopic evaluation of swallowing (FEES) related to CBS
187  dysphagia are not available. There are two studies using VFES (Frattali and Sonies, 2000; Grunho,
188  2015).

189  The most frequent pathological finding in the oral phase is fragmented swallowing, due to
190  excessive tongue movement and impaired.oral transport. 52% of the people with CBS (N=24)
191 presented with speech apraxia as well as swallowing difficulties (Grunho 2015).

192  Table 1: Summary of the main speech and wating, drinking and swallowing characteristics
193  of atypical Parkinson’s based on the limited number of studies available

Atypical Parkinson’s Speech characteristics Eating, drinking and
swallowing (EDS)
characteristics
PSP Early dysarthria with mixed | More awareness of EDS
presentation (hypokinetic, | difficulties.
spastic) Delayed swallow reflex.
Palilalia; stammer-like
speech.

MSA Early symptoms with mixed | Delayed bolus transfer
presentation Oesophageal dysmotility
Inhalatory stridor Tongue incoordination.
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Arytenoid tremor.

CBS

Apraxia of speech
Yes-no reversals.

Fragmented swallow,
piecemeal, with tongue
incoordination.

Q
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196 2. Healthcare management principles

197  Healthcare management in PwP follows the principles of managing complex diseases, as these
198  are set out through the International Classification of Functioning, Disability and Health (ICF

199  Model). This way of structuring the needs of PwP is best served in an integrated-multidisciplinary
200  approach that allows the PwP to be at the centre of the healthcare and values the role of the

201 caregiver.

202
203 2.1 The ICF model for Parkinson’s

204  The International Classification of Functioning, Disability and Health (ICF) classification system
205  can be used to describe treatments and outcomes at three levels:

206 e physiological and psychological functions (body functions) and anatomical parts (body
207 structures)

208 e execution of a task or action (activities)

209 e involvement in a lifetime situation (participation).

210  The complexities of Parkinson’s stem from:

211 e motor symptoms such as bradykinesia, reduced amplitude of movement, tremor at rest,
212 rigidity, pain, gait and balance issues, speech and swallowing difficulties

213 e non-motor symptoms caused by the disease itself, such as olfactory dysfunction,

214 constipation,depression, rapid eye movement (REM) sleep behaviour disorder,

215 dysautonomia and some executive dysfunction problems, of the disease itself

216 o side effects of pharmacological or surgical treatment

217 e variability in the personal; social. and community circumstances of PwP.

218

219 2.2 Multidisciplinary collaboration - integrated care

220  Specialised care generally refers to high-quality care that is designed and tailored for a specific
221 disease or patient population. It is delivered by professionals with a specific interest and

222 competence in that area (Sturkenboom et al, 2024). Please see figure 1 ‘Overview of

223 interdisciplinary overlap between specialized Allied Health Professionals for Parkinson’s disease’
224 for a useful illustration of interdisciplinary involvement (Sturkenboom et al, 2024). Specialised
225  health care is essential for PwP as there may be considerable variation in terms of their motor
226  and non-motor symptoms, the way they present and how they impact daily life.

227  According to Bloem et al (2020) there are three pivots of care for PwP: care should be delivered
228  closer to home with remote monitoring; PwP and their carers should be empowered to self-
229  manage the disease; care should be proactive and timely with precision medicine/personalised
230  medicine.

231 Integrated care, based on a coordinated multidisciplinary team approach, is becoming the gold
232 standard of care for PwP (Fabbri et al, 2024). Ghilardi et al (2024) have shown that PwP who have
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233 specialised enhanced rehabilitation in a specialist centre have better outcomes than those

234 managed by expert neurologists with community programs for exercise and other allied health
235  interventions. The greatest effects were seen in people in the early stages of the disease who
236  committed to a high amount of vigorous exercise per week.

237  One possible reason for the significant difference between outpatient therapy and therapy
238  delivered from a specialised centre is the opportunity in a specialised centre to communicate
239  directly with the neurologist and other allied health professionals to change the course of
240 therapy (Ghilardi et al, 2024).

241 In summary, long-term benefits to motor function and quality of life in PwP can only be achieved
242 through a systematic program of specialised enhanced rehabilitation interventions.

243

244 2.3 Person-centred approach

245  Person-centredness is increasingly recognised as a crucial element for quality of care. It has been
246  defined as “providing care that is respectful towards and responsive to individual patient preferences”
247  (Institute of Medicine (US), 2001).

248  Person-centredness and self-management support are part of the chronic care model (Wagner,
249 2010). This model focuses on the collaboration between well informed, active service users and
250  prepared, proactive health professionals. (See RCSLT guidance on personalised care.) By

251 providing decision support towards a structured; evidence-based, continuum of care this

252  guidance aims to further support use of this model.

253 A person-centred approach is particularly apposite for communication and eating, drinking and
254  swallowing guidance because the‘interventions need to fit with the needs, motivations and

255 abilities of the PwP and their caregivers (Nisenzon et al, 2011). Increased self-control increases
256  motivation (Chiviacowsky et al, 2012). Given the complexity of symptoms, it is paramount that the
257  PwP is empowered to make their own informed choice about their priorities and the

258 interventions they receive.

259

260 2.4 Support for self-management: motivation for change

261 Respect for the PwP’s autonomy and a focus on self-management are essential when aiming to
262  provide optimal speech and language therapy.

263  Self-management is defined as an individual's ability to cope with symptoms, treatment, physical
264  and psychosocial consequences and lifestyle changes associated with a chronic condition (Barlow
265  Jetal, 2002; Van der Eijk et al, 2013). By supporting the PwP and the caregiver to self-reflect,

266  prioritise and apply problem-solving skills related to issues of activity performance and

267  participation, self-management can be achieved (Keus et al, 2014).

268
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269 2.5 Maintenance of speech after intensive rehabilitation

270  Maintenance of speech outcomes following speech therapy has been poorly investigated, but

271 some strategies have been found to help (Finnimore et al, 2022). These include partnerships, self-
272 reflection, maintenance barriers and facilitators, goal setting and revision of LSVT LOUD skills

273 (LSVT LOUD is an intensive, evidence-based voice therapy programme designed to improve vocal
274  loudness and clarity in people with Parkinson's disease).

275

276 2.6 Stage-specific needs

277  The timing and right dosage of intervention has not yet been investigated for every stage of the
278  journey of PwP. Some studies indicated that early and.intensive exercise can be more effective
279  than mild or moderate intervention in slowing the progress of the symptoms’ severity and

280  maintaining employment (Tsukita et al, 2022). However, there are limited studies looking into the
281 right timing of intervention and long-term outcomes of early versus late therapy.

282  Weise et al (2024) provided a case-study type illustration of the different needs and ways of
283  working in a team for PwP to provide timely therapy at each stage, without any long-term
284  outcomes.

285

286 2.7 Support andtraining for caregivers

287  Reduced effectiveness of communication can cause frustration and dissatisfaction in both PwP
288  and their communication partners/(Mosley et al, 2017; Vatter et al, 2020). Communication

289  challenges can directly impact on relationships and mental wellbeing, potentially contributing to
290  carer burden and third-party disability.

291 Spouses of PwP who have cognitive impairments and dementia describe higher levels of

292  relationship dissatisfaction, care burden and a reduced number of positive interactions with their
293  partners (Vatter et al, 2019). Family members describe the need for support to address the

294  broader impact of communication difficulties and their own unique needs resulting from the

295  communication difficulties. Therefore, intervention in this area must carefully consider the

296  individual needs and goals‘of family members or carers related to communication difficulties

297  arising from Parkinson's.

298
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3. Speech and language therapy for PwP: core areas
for speech and language therapy

There are three core areas that speech and language therapy addresses in PwP: communication;
eating, drinking and swallowing; and saliva control. In the following sections, we will present the
main characteristics and prevalence for each area.

3.1 Communication

Speech in Parkinson'’s is affected by common pathological manifestations such as akinesia,
bradykinesia and hypokinesia, leading to the reduced‘amplitude and automaticity of speech
movements (Ho et al, 1999; Duffy, 2019; Bloem et.al, 2021). Characterised as hypokinetic
dysarthria, these speech difficulties represent an early and frequent sign of the disease (Rusz et
al, 2022). See figure 1 in ‘Anatomical substrate of speech components and parkinsonism
dysarthria characteristics’ for a visual representation of this (Pinto et al, 2004)

The main perceptual characteristicsiof hypokinetic dysarthria are monopitch, monoloudness,
reduced stress, short phrases, variable rate, short rushes of speech and imprecise consonants
(Darley et al, 1969; Rusz et al, 2021). Since speech problems can worsen as the disease
progresses (Skodda et al, 2013) dysarthria gradually becomes one of the most disabling
symptoms affecting social interaction and the quality of PwP life (Finnimore et al, 2022).

Although pharmacological and surgical treatments of motor symptoms might relieve some
aspects of dysarthria'mainly in the early stages (Rusz et al, 2021), they can have a negative impact
on overall speech intelligibility (Tripoliti.et al, 2014).By contrast, behavioural treatments such as
the LSVT.LOUD (Ramig et al 2018) are shown to.have a positive outcome on communication.
Therefore, SLTs could and should play a pivotal role in the management of communication needs
of PwP throughout the disease process.

3.1.1 Acquired neurogenic stuttering or palilalia

PwP can experience palilalia, also known as acquired neurogenic stuttering (ANS). ANS is the
preferred term to describe this debilitating speech disorder to differentiate it from
developmental stammering. ANS is characterised by accumulative rapidity and declining
loudness as well as repetition of speech (Benke et al, 2000),

ANS can present as ‘festination and/or freezing of speech’. In particular, festination of speech is
described as “rapid, incomplete in range and amplitude movement of the articulators resulting in
compulsive-like repetition of all or part of a word” (Benke et al, 2000, p. 323). Freezing of speech is
the “complete, albeit temporary, breakdown in movement, both of breathing and speech” (Benke
et al, 2000, p. 323).
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334  Both festination and freezing of speech are triggered by speech (task specific) and are attenuated
335 by singing or whispering. They can be likened to the freezing and festination of gait, with
336  increasingly faster and smaller in amplitude movements (Mekyska et al, 2018).

337  The suggested minimum criterion for the diagnosis of a dysfluency disorder is 3% of the syllables
338  stuttered in a reading passage (Conture, 2001). Most studies use spontaneous speech and a

339  reading passage and count the number of repetitions, prolongations and blocks (eg Tykalova et
340  al, 2015). ANS can be a red flag for PSP diagnosis if it is present early in the disease process

341 (Tykalova et al, 2017).

342  Understanding the mechanisms of speech disorders and the factors that contribute to them is
343  essential for effective assessment and intervention.

344

345 3.1.2 Prevalence of speech difficulties

346  Prevalence of speech difficulties varies in the literature depending on the way they are measured:
347  some studies use the Movement Disorders Society Unified Parkinson's Disease Rating Scale

348  (MDS-UPDRS), a generic motor scale (Goetz et al, 2019). Part three in the scale has a single item
349  for speech, to be rated from zero (no speech problem) to four (no functional speech) (Goetz et al,
350 2019).

351 Data from a large cohort study of 419 PwP using the MDS-UPDRS-III. (Perez-Lloret et al, 2011)

352  showed that the presence of dysarthria across the disease spectrum was at 51%, the presence of
353  sialorrhea (saliva problems) was at 65% and the presence of dysphagia (eating, drinking and

354  swallowing problems) was at 46%. It also showed the link to Quality of Life for each.

355  When speech is measured by speech-specific recordings and analysis the prevalence rises to 90%
356 irrespective of the disease stage (Rusz et al, 2021).

357  The prevalence of ANS ranges from 20% (Gooch et al, 2023) to 54.3% (Benke et al, 2000; Whitfield
358 etal,2017; Tsuboi et al, 2019) depending on the specificity of speech assessment (questionnaire
359  vs specific speech) and the stage of the disease of the participants (prevalence increased as the
360 stage of the disease advanced).

361

362 3.2 Eating, drinking and swallowing

363  Eating, drinking and swallowing (EDS) difficulties, also known as dysphagia, occur frequently at
364  any stage of the disease process (Pflug et al, 2019). In a large meta-analysis on the prevalence of
365  aspiration pneumonia and hospital mortality Yu Chua et al (2024) showed that the risk of

366  aspiration pneumonia was three times higher in PwP than in people without Parkinson’s, with an
367  average of 10% hospital mortality. They concluded that early detection of aspiration and

368  multidisciplinary team management can prevent hospital admissions and reduce mortality.

369
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370  3.2.1 Prevalence of eating, drinking and swallowing problems

371 Pflug et al (2019) used FEES on 119 consecutive PwP and found that 20% of PwP with disease
372 duration of less than two years showed aspiration.

373  EDS difficulties need to be managed as early as possible to avoid complications such as chest
374  infections (aspiration pneumonia), malnutrition, dehydration, impact on medication management
375  and quality of life.

376

377 3.3 Saliva control

378  Sialorrhea is defined as the inability to control oral secretions, resulting in excessive saliva
379  accumulation in the oropharynx (Cardoso, 2018). Drooling is defined as the involuntary spillage
380 of saliva from the mouth from excessive saliva accumulation in the pharynx (Merello, 2008).

381 In PwP the cause of drooling is not due to excessive production of saliva (Merello, 2008) but
382  rather a reduction in swallowing frequency. Flexed posture or limited mobility adds further
383  difficulties in clearing saliva.

384  One of the most significant factors contributing to sialorrhea.is hypotussia (cough dysfunction)
385 (Dallal-York and Troche, 2024), which reduces the ability of PwP to clear secretions from the back
386  of the throat. The sensory feedback from saliva itself is.not remarkable enough in taste or

387  temperature for the cough to be triggered.

388

389 3.3.1 Prevalence of sialorrhea

390 The prevalence of sialorrhea is reported to range from 31% to 86% (Barone et al, 2009; Chou et
391 al, 2007). The discrepancy depends on the method used to assess the accumulation of saliva as
392  well as the characteristics of the population in the studies; it is expected that the prevalence is
393  greaterin PwP with dysphagia (Chou et al, 2007). Sialorrhea can be seen in very early stages of
394  the disease when PwP list it.as one of the most disabling non-motor findings (Khoo et al, 2013;
395  Seppietal, 2011) due to the social embarrassment and consequent isolation (Miller et al, 2019).

396

reslt.org |13



Parkinson's member guidance - DRAFT FOR CONSULTATION [
m == RCSLT

397 4. History taking and examination

398 4.1. History taking

399  The objective of history taking is to gain insight into the severity and nature of the concerns of
400  the PwP and to decide which impairments and activity limitations to target during examination.
401  The individual's own strategies to overcome difficulties are also recorded.

402  The therapist aims to assess whether the PwP's expectations are realistic. It is often the case that
403  PwP are not aware of some specific symptoms and it might be important to involve a caregiver.
404  (For an example of questionnaires for communication see Kalf et al, 2007a; for questionnaires on
405  swallowing see Kalf et al, 2007b; for questionnaires on saliva see Kalf et al, 2007c.)

406

407 4.2 Speech examination: what and how to examine

408  There are two main ways to examine speech for PwP, depending on the aim of the assessment:
409  with perceptual tools or with acoustic tools. Ideally, both should be used.

410  The most widely used perceptual tools are:

411 «  Movement Disorder Society - Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)

412 (Goetz et al, 2019). This scale contains one.question for the PwP and one for the clinician
413 to rate their speech on a five-point scale’from zero (no speech problems) to four

414 (anarthric).

415 « Voice Handicap Index (Jacobson et al, 1997). This is a self-reporting questionnaire

416 containing 10 questions. It gives insight into the impact of voice difficulties but is not

417 diagnostic (Jacobson etal, 1997) and as it relies on self-perception it does not have high
418 reliability'and validity in PwP.

419 » Sentence intelligibility test (SIT) (Yorkston and Beukelman, 1984). This test is often used to
420 assess how well speech is understood by listeners by means of a % of words understood
421 by a listener. It relies on subjective judgement, so a higher number of listeners may be
422 required to improve reliability.

423 « Frenchay dysarthria/assessment. This is a complex evaluation of the subsystems of

424 speech that can only be carried out by an SLT (Enderby, 1980).

425 « Visual Analog Scale (VAS). The VAS is easy to administer and can be used to evaluate

426 various aspects of dysarthria, including its impact on activities and participation (Abur,
427 Enos, and Stepp, 2019).

428 « Radboud Oral Motor Inventory for Parkinson’s Disease - Speech (ROMP- Speech) (Kalf et
429 al, 2007a). This is a patient-reported outcome measure that assesses the impact of

430 speech difficulties in PwP across several domains, including speech clarity, effort, and
431 communication effectiveness.

432 « Mayo Clinic Dysarthria assessment. The Mayo Clinic dysarthria rating scale was first used
433 by Darley et al (1975) and more recently by Tripoliti et al (2014) and Plowman-Prine et al
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434 (2009). It is the most used scale to perceptually rank different aspects of motor speech
435 disorder such as respiration, prosody, voice, articulation, rate and nasality.

436 The choice of perceptual test will depend on the time available, the priorities and

437 communication needs of the PwP and the hypotheses formed by the clinician on the
438 nature and course of the treatment.

439

w0 4.3 Benefits of audio and video recording

441  Acoustic analyses can provide objective markers on different components of speech impairment
442  corresponding with these perceptual characteristics (Rusz et al, 2021). There is no consensus
443  about the ideal acoustic outcome measures used for the evaluation of speech disorders.

444  However, recording of three simple types of vocal tasks, including connected speech (such as
445  reading, monologue and retelling), sustained vowel and fast syllable repetition, can give us
446  representative speech material to obtain a complete profile of motor speech disorder in PwP
447  (Patel et al, 2018; Rusz et al, 2024; Rusz et al, 2021).

448  The most used tasks for the acoustic evaluation of speechin PwP are:

449 + sustained vowel - shows the presence of inappropriate voice function

450 « alternating and sequential motion rates --measures the motor abilities of the

451 speech articulators and reveals their movement limitations

452 « monologue and reading passage - reflects a combination of speech-motor execution and
453 cognitive-linguistic processing.

454  The complete recording protocol for the acoustic evaluation, included the recommended
455  positioning of the recording device, can be found in the guidelines paper (Rusz et al, 2021).

456

457 4.3.1 Remote speech assessment

458  Speech recording and subsequent analysis (through perceptual or acoustic means) can also be
459  performed througha smartphone device, not just with state-of-the-art speech recording
460  equipment.

461 The smartphone-based approach can offer frequent, objective, real-world assessments with
462  enormous amounts of data in a short time frame, leading to better sensitivity and stability of
463  speech assessment compared to a single, time-limited laboratory evaluation. Thus, monitoring
464  via smartphone could be extremely valuable in assessing treatment and disease-modifying
465 effects in clinical trials (Lipsmeier et al, 2018).

466  Pilot cross-sectional studies showed that smartphone-based voice assessment in combination
467  with machine learning techniques might facilitate screening for prodromal neurodegeneration,
468  monitoring daily fluctuations of response to medication and quantifying disease severity (Arora
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et al, 2018; Zhan et al, 2018; Kothare et al, 2022; Omberg et al, 2022). Monitoring PwP through
smartphone applications may also capture the way they speak outside of the artificial laboratory
or clinic setting, where other factors such as environmental noise, dual-tasking, social
interactions, or emotional influence have important roles and thus provide a natural biomarker
of Parkinson's progression (lliner et al, 2024).

The benefits of access and generalisability are counterbalanced by the many challenges in the
privacy issues and validation of real-world data. These are obtained without an investigator
guiding a recording protocol or labelling specific speech paradigms. The quality of smartphone
microphones is typically much lower than that of a professional condenser microphone used in
research practice and differs from device to device (Rusz et al;2018).

Variation in the direction of the microphone and distance from the lips (due to the way the phone
is held in each case) combined with background noise:mean it is challenging to assess speech in
everyday environments.

These issues warrant further investment in technical and clinical innovation before smartphones
can be routinely deployed in monitoring communication.

4.4 Swallow examination

When assessing swallowing it is important to bear in mind how slower mealtimes or difficulty
with eating independently (eg holding a cup or cutlery) can affect the enjoyment and
effectiveness of mealtimes and so affect quality of life.

Only a minority of people with Parkinson's dysphagia are aware of, or report, swallowing
difficulties when they are present. Swallowing difficulties may be present before Parkinson's is
diagnosed but go unnoticed.

Therefore, it is important to detect swallowing problems early to prevent issues with swallowing
medication, dehydration, silent aspiration, chest infections and malnutrition.

Instrumental methods (such'as FEES and VFSS) are the most valid and reliable methods of
detecting risk of aspiration and penetration in PwP (Pflug et al, 2019; Simons et al, 2014; Dziewas
et al, 2021).

According to Dziewas et al (2021), once disease-specific risk factors and disease-specific
questionnaires are positive, then FEES should be performed. The risk factors found to be the
strongest predictors of swallowing difficulties in PwP are:

e delayed mastication (chewing)

e reduced lingual motility before bolus transfer

e overtsigns of aspiration (coughing, throat clearing, shortness of breath)
e increased total swallow time (Nienstedt et al, 2018).

Some useful tools for early detection of swallowing problems are:
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505 e swallowing disturbance questionnaire (SDQ) - considered a validated tool to detect early
506 dysphagia in PwP; has good sensitivity (80.5%) and specificity (81.3) (Cohen and Manor,
507 2011)

508 e swallowing clinical assessment score in Parkinson’s disease (SCAS-PD) - has high

509 sensitivity (100%) and specificity (87.5%); detects clinical signs of aspiration with good
510 agreement with VFSS (Branco et al, 2019)

511 e handheld cough testing (HCT) - a novel tool for cough assessment and dysphagia

512 screening in Parkinson's; identifies differences in cough airflow during reflex and

513 voluntary cough tasks and screens for dysphagia in Parkinson’s with high sensitivity

514 (90.9%) and specificity (80.0%) (Curtis and Troche, 2020).

515  Akey issue when relying only on swallowing questionnaires.is the validity and reliability of several
516  existing clinical tools to detect Parkinson's-related EDS difficulties. For example, some non-

517  Parkinson-specific swallowing questionnaires were found to detect swallowing problems only in
518  12-27% of PwP, with less than 10% of PwP reporting spontaneously about dysphagia (Pflug et al,
519 2019; Buhman et al, 2019; Nienstedt et al, 2019).

520  Clinical bedside predictors of aspiration used for stroke, like the ‘normal’ water swallow test, have
521 been shown to be unreliable in Parkinson’s. Maximum swallowing volume or the maximum

522  swallowing speed were not a suitable screening instrument to predict aspiration in PwP

523 (Burshman et al, 2018).

524  Increased drooling (sialorrhea) was also deemed a sign of penetration or aspiration until
525  Nienstedt and colleagues(2019; Simons et al, 2014; Pflug et.al, 2019) found that drooling cannot
526  be considered an early sign of dysphagia.

527  Early detection of swallowing problems using Parkinson-specific questionnaires and instrumental
528 methods (FEES or VFS)is highly recommended

529

530  4.4.1 Dystussia (impaired cough ability)

531  Another area of clinical and research significance is the impaired cough ability, due to lack of

532  sensorimotor feedback (Curtis et al, 2024). Protecting the airway is crucial. The lack of sensory
533  feedback from saliva and mucus that accumulates in the laryngeal vestibule should be addressed
534  and assessed not least because of the availability of effective treatments.

535  The rehabilitation of cough strength and effectiveness has been investigated recently using
536  instrumental methods with good impact on reduction of aspiration/penetration risk (Troche et al,
537  2022).

538  Assessment of cough strength and effectiveness using a peak flow meter and understanding the
539 level of sensorimotor feedback is highly recommended.

540

541  4.4.2 Medication and pill swallowing
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Swallowing of medication is crucial for PwP but it can be affected by early and subtle EDS
difficulties.

Repetitive tongue movements (such as ‘tongue pumping’) keep pills in the mouth for longer,
which leads to a risk of them dissolving before they are swallowed. This risk is further increased
by impaired tongue base retraction and pharyngeal residue predominantly in the valleculae.
Xerostomia (dry mouth) also increases oral retention time and pills can become stuck unnoticed
in the pharynx or remain in the mouth (Warnecke et al, 2018).

Caregivers of PwP often modify oral medications by crushing or splitting tablets or opening the
capsules. These practices can make it easier to administer the medication but are associated with
an increased risk of medication administration errors (Patel;2015).

Buhmann and colleagues (2019) studied which pills were easier to swallow using FEES. They
found that almost half of the people with a substantially impaired ability to swallow a pill had no
relevant problems with swallowing water. They concluded that testing pill swallowing, preferably
using FEES, should be part of every swallow assessment.

Clearly there are more studies to be done on the type of pills.that are easier to swallow, the links
between pill-swallowing and response to medication and ways to deal with swallowing multiple
pills.

Another issue reported recently is the effect of thickener on the pill bioavailability, i.e. the
therapeutic properties of the pills (Patel, 2015). More studies need to be done specifically on
parkinsonian medications (Atkin et al, 2024) in collaboration with the pharmacists.

Assessing the manner and safety of swallowing medication should be performed through direct
questions, clinical observation and/instrumental means. The link between timely intake of tablets
and ability of swallow is particularly relevant to inpatient and outpatient care and it should be
carefully.considered.

4.4.3 Artificial nutrition and hydration

Percutaneous endoscopic gastrostomy (PEG) is a means of artificial enteral nutrition that can be
considered when nutritional'intake is expected to be qualitatively or quantitively inadequate for a
period exceeding two to three weeks. The effort for eating and the time taken to feed during the
day may be considerable, with each mouthful taking 12-15 times longer to chew and swallow.
However, it is paramount to consider the clinical context, diagnosis, prognosis, ethical issues,
anticipated effect on quality of life and the person’s wishes before proceeding (Sarkar et al, 2016).
Another issue is the post-insertion morbidity and mortality, which according to Sarkar (2016) can
reach 88% of people.

Kobylecki et al (2024) analysed a cohort of people with atypical Parkinson's and they concluded
that gastrostomy was performed relatively infrequently in this population.

To avoid such a high rate of complications teamwork between neurologist,
gastroenterologist/nutritional team and nutritional and swallowing assessment before and after
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PEG-insertion is highly recommended. The communication between in-patient and out-patient
care and instructions is crucial (See also: Loser et al, 2005).

4.4.4 Assessing sialorrhea

Quantification of saliva secretions is difficult, because many factors such as eating, talking and
stress as well as medication intake, can influence the production of saliva. Various methods have
been used, including salivary glands scintigraphy, cannulation, open suction, spit collection and
placing rolls of cotton in the mouth (Merello, 2008).

Sialorrhea-related discomfort or disability can be measured using specific scales, such as the
drooling severity scale, the drooling frequency scale and'the drooling score (see ROMP-saliva,
Kalf et al, 2007c) as well as the single item six on the activities of daily living section of the UPDRS.
Direct observation of how PwP deal with secretions is necessary due to the impact on
communication, swallowing and social interaction.
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503 5. Communication interventions

594  Evidence around the use of different interventions to support PwP who have communication
595  difficulties is varied. This table provides a summary of randomised controlled trials for various
596 interventions which have been assessed using the GRADE method. This table is not exhaustive
597  andis correct as of date of publication.

598

599 5.1 LSVT LOUD

600  The only behavioural treatment with strong evidence in favour of its effectiveness in managing
601 dysarthria is Lee Silverman Voice Treatment (LSVT LOUD) (Ramig et.al, 2018; Perry et al, 2024).

602  LSVT LOUD is supported by 40 studies, which tested the treatment using a wide variety of
603  acoustic, perceptual, brain imaging, quality of life, stroboscopic, respiratory/kinematic and
604  laryngeal/aerodynamic outcomes. Over 800 PwP and controls were examined.

605  There are three randomised controlled trials comparing LSVT LOUD to other intensive target

606  therapies, and one comparing the ‘standard NHS treatment'. Four studies examined the effects of
607  LSVT LOUD in group therapy, with the remainder focusing on.individual treatment. Most were
608  delivered face-to-face, with five studies examining LSVT LOUD through telehealth. Patient

609  reported outcomes were analysed in 18 studies. In terms of intelligibility there were mixed

610  results: eight studies reported improvement andtwo studies(Tripoliti et al, 2011; Theodoros et
611 al, 2006) did not, depending on how intelligibility was measured (requests for repetition, ease of
612  understanding or accuracy of listeners' transcription of participants’ speech).

613  There are several studies evaluating the effectiveness of treatments based on loudness to a

614  lesser or greaterextent: Speak OUT! and the LOUD Croud (Behram et al, 2020; Boutsen et al,

615  2018)target vocal function by prompting PwP to speak with intent, similar to LSVT LOUD in terms
616  ofhierarchical vocal tasks and intensity. PwP are also encouraged to participate in a ‘LOUD

617  CROUD'for maintenance.

618  Based on this evidence, LSVT LOUD is highly recommended for treatment of communication
619  problems in PwP.

620

621 5.2 Singing

622  Music has been investigated as a treatment modality and found to be beneficial for vocal

623  loudness and for swallowing difficulties in PWP (Tamplin et al, 2019, 2020). These two RCTs

624  showed significant improvement in vocal loudness for weekly singers and monthly singers

625  compared to controls over 12 months. Singing participants also showed greater improvements in
626  voice-related QoL and anxiety. It has also been shown to help with depression in caregivers

627  (Tamplin et al, 2020). The same intervention did not reach significance when delivered online.
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Based on this evidence, the use of singing groups is highly recommended for treatment of
communication problems in PwP.

5.3 Biofeedback

Biofeedback (mainly through portable devices) has been investigated in three studies, involving in
total 38 people. Two studies involved wearing a biofeedback device outside of the clinic with no
in-person sessions.

Figure 1. Optimal positioning of biofeedback device. (Van Stan et al, 2014)

Two studies examined participants’ experiences with wearable biofeedback devices. Most found
them easy to wear.and reported that they served as a reminder to use a louder voice and to
speak more often (Schalling et al, 2013). Some mentioned that the device felt uncomfortable and
drew attention. The most common complaints were positioning the device, cord and microphone
and planningoutfits and hair that could accommodate the device.

Based on this limited evidence the use of biofeedback devices is recommended at an
experimental level mainly as a “cue” to.increase vocal loudness.

5.4 Masking noise/ SpeechVive/delayed auditory feedback

The effects of masking noise/SpeechVive on speech have been investigated in five studies
including 100 participants. Four of the studies involved measuring the immediate effects of
masking noise or multitalker babble and one study involved wearing a SpeechVive device over
eight weeks.

Quedas et al (2007) measured the voice outcomes related to the Lombart effect while white noise
was presented at 40, 70, 90 dB SPL. Results showed that as the masking intensity increased vocal
intensity and frequency also increased.

Coutinho et al (2009) examined the immediate effects of four listening conditions (habitual,
delayed feedback (DAF), amplified feedback and masking noise) on auditory-perceptual voice
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656  features. Delayed feedback resulted in significantly worse vocal quality, pitch, strain, rate,
657  articulation and loudness, in contrast to masking noise.

658 Brendel et al (2004) investigated the effects of DAF and frequency-shifted feedback (FSF) on
659  speech outcomes in 16 PwP. Intelligibility ratings were significantly lower in spite of the slower
660  articulation rate.

661 Richardson et al (2014) measured the effects of SpeechVive device over eight weeks. Speech
662  intelligibility significantly increased from 93% to 98%.

663  Based on this limited evidence, the use of SpeechVive/Delayed Auditory Feedback/Masking noise
664  is recommended at an experimental level to increase vocal loudness.

665

666 5.5 Group interventions

667  Diaféria et al (2017) investigated the effects ofigroup dynamics/coaching strategies on voice and
668  communication outcomes in PwP. The goal of the treatment was to promote self-awareness and
669  self-development, improve self-esteem and share coping strategies. Results showed significant
670  improvements in participants’ self-evaluation of their voice following four weeks of the

671 experimental therapy, compared to “traditional” speech therapy.

672  HI-Communication (Steurer et al, 2024) is a group-delivered treatment, of intensive and high
673  effort, voice therapy, basedon the principles of LSVT-LOUD, 3 sessions per week over 10 weeks.
674 It showed positive results in its first randomised controlled trial but there are still further studies
675  to conduct to refine the dosage and the type of intervention.

676  Based on this limited evidence the use of groups for therapy is recommended at an experimental
677  level to increase social participation and vocal loudness.

678

679 5.6 Technology for treatment

680 A range of mobile phone applications (“Apps”) have been developed (Linares-Del Rey, Vela-Desojo
681 & Cano-de la Cuerda, 2019) to aid oral communication.

682  Many of these are useful, such as the text-to-speech conversion; others provide speech
683  rehabilitation support.

684  However, the poor quality of the methodology of the studies involved in their validation (Linares-
685  Del Rey, Vela-Desojo & Cano-de la Cuerda, 2019) prevents us from recommending generalised
686  use of these apps. The potential benefits and risks associated with mobile healthcare give rise to
687  aneed for official regulation and for further research in the field. This would provide both

688  healthcare professionals and PwP with safe reliable tools for the care and management of their
689  symptoms.

690
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691 5.7 Communication partner training

692  Research recognises the need for interventions that involve both people living with Parkinson's
693  and their communication partners to improve communication (Thilakaratne, Loftus and Cocks,
694  2022).

695  Communication partner training can enhance functional communication and participation for
696  people with communication difficulties (Simmons-Mackie, Raymer and Cherney, 2016) and

697  improve the knowledge, communication skills and attitudes of communication partners.

698  However, evidence is currently limited for people living with Parkinson’s. Whilst there is emerging
699 evidence in this area (Clay et al, 2023), effectiveness remains to be proven.

700  The wider impact of this type of intervention in combatting the stigma from Parkinson’s and its
701 communication difficulties can also be further investigated.

702

703 5.8 Acquired neurogenic stuttering (ANS)

704 Due to the lack of evidence (mainly case studies) management of ANS needs to be individualised.
705 Delayed auditory feedback (DAF) has been used in person with PSP (Hanson and Metter, 1980) to
706  reduce speech rate, but it needs to be studiedin larger populations to identify who can benefit.

707 External cueing (visual and auditory) (Park et al, 2014) has had a significant effect on both gait
708  festination and speech.Pacing board (Helm, 1979) has been used with the same principle in a
709  case study.

710  Rhythmic auditory stimulation has been used in PwP (Rosch et al, 2022) with intriguing results in
711 both speech rate and cadence and velocity of gait: they found that speech/music work had a
712 beneficial-effecton gait and dancing had a beneficial effect on speech. These results need to be
713 replicated in further studies. Rhythm in speech work can be enhanced through reading poetry.
714 Music and singing have been used anecdotally.

715 Motor learning (over-practice of words/sentences) (Whitfield and Goberman, 2017) has been
716  used for PwP but not in ANS with good results. Similarly, metronome cueing has been used again
717 with PwP but not with ANS (Toyomura, Fujii and Kuriki, 2015).

718  LSVT LOUD (Ramig et al, 2018), an intensive speech treatment targeting loudness, can be

719  beneficial in cases ofinitiation problems due to reduced amplitude or it may not, in cases of
720  severe ANS or other concomitant symptoms, such as dyskinesia or orofacial dystonia. There are
721 no published cases of LSVT LOUD applied for ANS.

722 Due to the limited evidence, clinicians are encouraged to work based on the pathophysiology of
723  stuttering and within a team to evaluate which strategies are beneficial. The high levels of anxiety
724 of the PwP surrounding communication should be considered.

725

726 5.9 PSP
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There are two issues that challenge the application of known speech treatments, such as LSVT
LOUD, to people with PSP: the complexity of the vocal neuropathology and the variability of
speech presentation.

Speech impairment can be present in all people with PSP and much earlier on in the disease
diagnosis. It is characterised by a harsh and strained voice quality and often palilalia on top of the
monotonicity of the parkinsonian speech. Some ‘echolalia’ (for example, repetition of whole
phrases) can also be present.

The largest study on speech treatment for people with PSP is by Sale (2015), who offered LSVT
LOUD to 16 people with PSP and compared the effects to 23 PwP. They found significant increase
in vocal loudness for all tasks, but they do not report on speech intelligibility.

One of the oldest case studies on treating the fast rate of speech and the lower vocal intensity in
a person with PSP is by Metter and Hanson (1979). They used a delayed auditory feedback (DAF)
device in order to slow the rate of speech and increase the loudness. Itis one of the earliest
studies to use a speech intelligibility rating to measure outcome. The speech rate of the person
was at 282 words per minute (wpm), an “extraordinarily fast” rate of speech (compared to the
normative 160wpm), that was reduced to 124wpm with the DAF prosthesis.

Speech Vive is a recent development of the same principle of feedback.

The variability of speech characteristics in people with PSP requires an equally diverse approach
to treatment, with dynamic monitoring and prevention of total loss of voice or even ability to
communicate by introducing alternative modes or voice banking as early as possible. There is an
urgent need for further studies on overall management of the specific communication needs of
people with PSP.

5.100MSA

Skrabal et al (2020) investigated the effect of a ‘clear speech’ (which they define as
‘hyperarticulation’) approach on three patient groups: 17 PwP, 17 with PSP and 17 with MSA. They
found that during clear speech instructions PwP were able to improve loudness and pitch
variability whereas people with PSP and MSA were able to modify only their articulation rate. That
could be due to the ability of PwP to improve when cued externally, or the improvement in voice
from dopaminergic therapy.

Yuma Sonoda (2021) investigated the impact of intensive speech therapy as part of inpatient
rehabilitation on people with MSA-cerebellar. They worked five days per week, over four weeks
and involved articulation training, pitch and prosody work and ‘targeted explosive or scanning
speech’. They used the Voice Handicap Index (VHI-10) to measure the impact of the 18 sessions
and found significant improvement in the stress from conversation due to improvement in
speech.
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763  There is a pressing need for further studies on the management of communication difficulties in
764  people with MSA, respecting the variability of their symptoms, the need to maintain
765  communication ability and the creative use of technology.

Q

766
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6. Swallowing interventions

Evidence around the use of different interventions to support PwP who have EDS difficulties is
varied. This table provides a summary of randomised controlled trials for various interventions
which have been assessed using the GRADE method. The table is not exhaustive and is correct as
of date of publication.

A study of the validity of compensatory strategies (Logemann et al, 2008) found that the
thickness of the bolus is more effective than postural adjustments.(‘chin down’ manoeuvre) in
preventing the incidence of aspiration in the largest sample to date of PwP (N=711). The study
triggered a debate on the use of therapy strategies to reduce aspiration in PwP (Coyle et al,
2009).

The consensus in the recent literature seems to support an individualised approach to the
management of EDS difficulties for PwP.

6.1 Electrical stimulation therapy

Electrical stimulation therapy has shown nosignificant different in FEES and VF dysphagia
severity ratings when compared to conventional dysphagia therapy (Logemann et al, 2008;
Baijens, 2013).

Electrical stimulation therapy is not recommended for swallowing therapy in PwP.

6.2 Biofeedback

Video-assisted swallowing therapy (VAST) compared to conventional therapy showed a significant
improvement in swallowing function from both interventions, with pharyngeal residue
significantly better in the VAST group (Manor et al, 2013).

Providing feedback on individual swallowing function from VFS examination is highly
recommended.

6.3 Expiratory muscle strength training

Expiratory muscle strength training (EMST) is thought to increase the hyolaryngeal movement
that protects the airway from liquid or food penetration or aspiration. The EMST device is a
calibrated, spring-loaded valve which mechanically overloads the expiratory and submental
muscles. The PwP blows into the device with increasing resistance over time. It can improve
submental muscle contraction, which helps to elevate the hyolaryngeal complex during
swallowing and strengthen the protective cough.
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When compared to a sham device EMST significantly improved PwP's penetration-aspiration (PA)
score (Troche et al, 2010).

Another study by the same group examined the effect of sensorimotor training for airway
protection (SMTAP) using capsaicin and online visual feedback of peak flow to improve cough
strength. When compared to EMST, SmTAP was found to be significantly more effective (Troche
et al, 2022.)

Expiratory Muscle Strength Training and sensorimotor training for airway protection are highly
recommended treatments for cough strength training in PwP.
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7. Saliva interventions

Despite the frequency and related disability there are few proven effective treatments for
sialorrhea in PwP. Pharmacological treatments aim to reduce the flow of saliva by blocking the
cholinergic transmission that underlies the secretion of saliva. Behavioural treatments aim
retrain the frequency of swallow (McNaney et al, 2019; South et al, 2010) and the effectiveness of
cough (Troche et al, 2022).

7.1 Pharmacological treatment

The 2019 Movement Disorder Society evidence-based review on therapies for non-motor
symptoms recommended botulinum toxin (BonT) as«clinically useful and glycopyrrolate as
possibly useful for the treatment of sialorrhea in PwP (Seppi et al, 2019). However, BonT has
some drawbacks; the most common side effect was dry mouth and dysphagia (Cardoso, 2018). It
is also an invasive procedure and requires re-administration every few months by well-trained
physicians with access to specialised monitoring techniques:

Mestre et al (2020) conducted a double-blinded placebo-controlled parallel-phase Il study in PwP.
The primary outcome was sialorrhea-related disability (Radboud Oral Motor Inventory for
Parkinson's Disease -Saliva) (Kalf et al, 2007c). Glycopyrrolate does not cross the blood-brain
barrier and thus has less risk of neuropsychiatric effects. The study had a limited number of
patients (N=22 completing the study, no information on recruitment), with a significant effect on
ROMP-Saliva scorefor the treatment group at 12 weeks. Adverse effects included dry mouth and
constipation.

Due to the above complicationsclinicians.are advised to work in a Team in order to facilitate
pharmacological treatments and minimise complications.

7.2 Behavioural treatments

In spite of the very debilitating impact of drooling on quality of life, there are very few studies
looking at behavioural treatments. Most studies applied treatments from stroke or cerebral palsy
focused on reducing the flow of saliva as opposed to increasing the frequency of swallowing.

Oromotor therapy is the most useful nonsurgical option for people with sialorrhea but most of
the evidence on the effectiveness of oromotor strategies (i.e. techniques that improve functional
response, movement range and the strength of the articulators) has been studied in the
paediatric population and not systematically studied in PwP (Limbrock, Fischer-Brandies & Avalle,
1991).

Two studies have been conducted to investigate compliance with motor or tactile cues for PwP:
Marks et al, (2001) used a sound-emitting brooch and McNaney et al (2019) used awristwatch ) to
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cue PwP to consciously swallow. Participants in both studies reported improvement in severity
and frequency of sialorrhea and good acceptance of the cueing device.

More studies targeting cueing for saliva should be implemented.

In a similar study South, Somers and Jog (2010) used chewing gum for cueing of saliva swallowing
in 20 patients. They measured the changes in frequency and latency of saliva swallowing as
measured physiologically. They found a strong link between spontaneous saliva swallowing and
chewing gum, and they suggested that more research should concentrate on cost-effective and
self-managed approaches, without the inherent side effects of reducing salivary flow from
pharmacological and neurosurgical approaches.

In summary, in spite the very debilitating impact of drooling on quality of life, there is very few
studies looking at behavioural treatments. Most studies applied treatments from stroke or
Cerebral palsy focused on reducing the flow of saliva as‘opposed toincreasing the frequency of
swallowing.

A logical next study would be on the effects of EMST training on the frequency and latency of
saliva swallowing.

Cueing strategies (using auditory cues, or chewing gum) to increase spontaneous swallowing of
saliva is recommended for the management of sialorrhea in PwP.
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8. Further considerations

8.1 When to refer on

There are some signs at every stage of the journey that can act as a 'red flag'. These are
symptoms that either need to be investigated further or need a team to work together from
many different expert angles.

The information below explains when to seek further advice, either to advance a diagnostic
hypothesis, or to improve a therapeutic approach.

The availability of a team to support both the PwP and their treatment is something that can and
should be fostered by every therapist.

Soon after diagnosis (<2yrs)

Within two years of diagnosis, red flags for communication are:

e onset of palilalia (ANS) with severe blocks
e oral or verbal apraxia

e harsh voice quality

e severely imprecise articulation

e inability to read bottom half of the page
o difficulty with word finding

e inhalatory stridor.

Red flags for swallowing at this stage are:

e tongue incoordination,
e oesophageal dysmotility:

At this‘stage refer on to an ENT or neurologist.
Middle stages

During the middle stages of the journey, the red flag for communication is withdrawal from
social, family or work circles.

At this stage, refer on to singing groups, support groups, caregiver support groups, a
physiotherapist, an occupational therapist or a dietitian.

Red flags for swallowing are:

e avoiding certain consistencies
e tablets not being swallowed properly.

At this stage refer on to an ENT for further diagnostic swallowing tests and ask for further
Neurological review.

Late stages
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895  During the late stages of the journey, the red flag for communication is an inability to
896  communicate and the red flag for swallowing is an inability to swallow.

897  Atthis stage, refer on to an AAC specialist, specialist nurse, physiotherapist, occupational
898  therapist, dietician, psychologist or music and art therapist.

899  PwP in the late stages should always be managed by a team of experts.

900

901 8.2 Tools to monitor change

902  Atool, whether subjective or objective, used for PwP needs to be:

903 e Specifically designed for PwP: quite often tools that are reliable and valid for people with
904 other neurogenic diseases do not show the sensitivity and specificity required for PwP
905 (Warnecke et al, 2022).

906 e Focused on maintaining employment and social/family roles, which is the primary aim of
907 intervention. Most of the studies focus on acoustic or other numerical aspects of

908 communication with only one measure (VHI) for activity/participation. There is a lack of
909 studies focusing on the right time of the disease to provide therapy, in order to have
910 maximum impact on activity and participation aspects for PwP.

911 e Reliable and flexible to be applied longitudinally in studies and clinical practice for the
912 long-term effects of early interventions on maintaining function.

913 e Sensitive enough to provide information on different pathophysiology and disease

914 phenotyping for both communication and swallowing function.

915 e Short to allow for other measures or fatigue or cognitive/attention issues.

916 e Economicalforclinicians and researchers to be able to afford it and apply in clinical and
917 research practice.

918 Itis recommended to use a validated and appropriate method to measure change of any
919  intervention and not to rely solely on subjective self-reporting.

920

921 8.3 Side effects of pharmacological and surgical treatments

922  The effect of dopaminergic treatment for speech motor control is not as impressive as it is for the
923  alleviation of gross motor symptoms, such as rigidity, tremor and bradykinesia. Inconclusive

924  findings in the literature’led to a common belief that speech is a ‘levodopa-resistant’ axial motor
925  symptom of Parkinson’s. Such inconsistency might be caused by the methodological

926  shortcomings of short-term/cross-sectional study designs and/or the inclusion of PwP at various
927  stages of the disease process, with variable response to pharmacological therapy and so on.

928  However, in de novo PwP (i.e. patients who haven't started medication to treat parkinsonian
929  symptoms) speech impairment has a favourable response to the initiation of long-term

930 dopaminergic therapy (Rusz et la, 2021). The beneficial effect of levodopa is particularly notable
931 for dysphonia, at these early stages.
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As Parkinson's progresses, the beneficial effect of dopamine decreases, possibly due to non-
dopaminergic lesions involved in speech production. Dyskinesias can also contribute to speech
deterioration.

Deep brain stimulation (DBS) in the subthalamic nucleus (STN-DBS) can have a variable effect on
speech, mostly negative in the long term. Short-term improvement in non-speech oral
movements is possible, however the overall speech intelligibility is not improved following five
years of STN-DBS (Tripoliti et al, 2014). This discrepancy between improvement in simple motor
tasks and deterioration in connected speech has been attributed to surgical factors (such as
electrode location, amplitude and frequency of stimulation) as well as longer disease duration
(Tripoliti et al, 2014), a finding reflecting the complexity of speech oromotor control. New means
for reprogramming stimulation are emerging as well as focused ultrasound technology. However,
no study has yet performed detailed analysis on potential adverse effects of such therapies on
speech.

It is recommended that clinicians enquire after.and consider the variable effects of
pharmacological and surgical treatments on communication and swallowing problems of PwP,
especially in the late stages of the disease.

8.4 Communication with PwP, caregivers and care settings (linking
in- and outpatient care)

Continuation of caredis paramountin management of Parkinson’s. Treatment plans tend to focus
on the symptoms rather than the individual living with them and communication about medical
management tends to rely on the availability of caregivers to link advice from inpatient to
outpatient settings and vice versa.

Bloem‘et al, 2020 proposed an integrative model of care with a person-centred approach and
delivery of specialised care as close to home as possible, through remote monitoring of
symptoms. At the centre of the model is ‘patient empowerment’ through information, lifestyle
advice and caring for the individual's entire environment and the immediate carers.

Connecting the layers of health care through a network across disciplines and health care
settings could deliver a proactive model of care and reduce hospital admissions.

It is recommended that the SLT actively encourages the communication between health care
settings and between caregivers and PwP.

8.5 Facial bradykinesia/hypomimia and the impact on
communication

Even though hypomimia is a hallmark of Parkinson’s and it has a direct impact on
communication, studies on assessing and treating it are lacking. It has been estimated that up to
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92% of all PwP develop hypomimia, which can be one of the earliest motor manifestations. The
loss of facial expressivity is an understudied topic due to the lack of tools for its more precise
evaluation. Novotny et al (2022) published a novel, automated objective approach to assessing
facial expression, analysing facial expression via freely spoken monologue, which represents the
most natural and available source of facial movements.

In spite of the limited data hypomimia and its impact on communication and social interaction
should be considered and discussed with the PwP if it is raised and deemed clinically
appropriate.

8.6 Evidence for telehealth in therapy

Over the last decade there has been an increase inthe use of telehealth with PwP.
Communication and ED&S interventions are ideally suited to telerehabilitation. The ease of
access, the immediate generalisation into a person’s home environment and the lack of travel
stress and fatigue and expense are some of the main advantages.

However, the issue of measuring effectiveness and giving feedback for both communication and
EDS treatments online has been reported in.the literature.

Sevitz et al (2021) suggested some ways of evaluating both speech and swallowing when sessions
are mainly online and ways.to use online recordings to monitor change.

Telehealth is recommended in specific well-defined treatments such as the LSVT LOUD and
EMST, but the clinician.should always be aware of measuring outcomes in a valid and reliable
way.
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ss9 9. Contributors and development of the guidance

990 9.1 Contributors

991 To be added post consultation
992  Lead author

993  Working group

994  Experts by experience

995  This guidance is a joint endeavour between Parkinson’s UK'and RCSLT. RCSLT are grateful for the
996  support of Parkinson’s UK in developing this much needed guidance.

Parkinson’s
997 p UK
998

999 9.2 Development

1000  Communication in PwP can be affected at any stage of the disease process with consequent
1001 significant impact on family, work and social roles. This can be due to changes in motor aspects
1002  of speech (such as voice volume, articulatory clarity or overall intonation) as well as to subtle
1003  changes in posture and facial expression.

1004  Similarly, EDS is a frequent and clinically relevant symptom of early to advanced stages. It can
1005 lead to aspiration pneumonia and/therefore its management should be prioritised.

1006  Timely and accurate advice and guidance at every stage of a progressive disease can aid not just
1007  the PwP but also their family/social and work circles.

1008  The drivers for this guidance are:

1009 e Recent evidence for effective speech and swallowing interventions and the overall value
1010 of exercise in reducing the severity of symptoms has dramatically increased over the last
1011 10 years (Ahiskog, 2018; Tsukita et al, 2022; Perry et al, 2024; Sackley et al, 2024; Flynn et
1012 al, 2022; Li et al, 2023).

1013 e The use of technology for assessment (use of speech as a biomarker to aid diagnosis) for
1014 treatment (cueing and biofeedback) and for access to therapy has increased (Rusz et al,
1015 2024).

1016 e The only available relevant clinical guidelines for the areas of swallowing and

1017 communication for PwP are the Dutch guidelines for Speech-Language Therapy in

1018 Parkinson’s by Kalf et al (2011) (English translation), updated 2018 but only in Dutch).
1019 e The German Society of Neurology has issued the guideline for the diagnosis and

1020 treatment of neurogenic dysphagia and specifically the management of PwP (Dziewas et
1021 al, 2021).

rcslt.org |34


https://nvlf.nl/informatie/inhoudelijke-richtlijnen/

1022
1023

1024
1025
1026

1027
1028
1029
1030

1031

1032
1033
1034
1035
1036

1037

1038
1039
1040

1041
1042
1043
1044
1045
1046

1047

1048

1049

1050
1051
1052
1053
1054
1055
1056
1057

1058

Parkinson's member guidance - DRAFT FOR CONSULTATION [
O RCSLT

e The progress since the last Cochrane Review (2012) is significant for communication and
eating, drinking and swallowing (EDS).

Additionally, a systematic review may rightly focus on evidence for therapy based on randomised
controlled trials, whereas the scope of this clinical guidance is much wider, considering the
following:

e assessment and treatment strategies

e the ICF model of disease

e the PwP and their caregiver's perspective

e linking the available therapies with the individual needs of the PwP and their journey.

In summary, this guidance aims to provide decision support for:

e clinicians who need to know what, when and how to assess, advise and treat PwP

e PwP who need to know when to ask for speech and language therapy and what to expect
as well as what they can do for themselves

e neurologists/GPs who need to know when to refer to an SLT.

9.3 Intended outcome for SLTs

The intended outcome is to increase knowledge and.confidence on the available evidence for the
assessment and management of eating, drinking, swallowing, communication and saliva
problems for PwP to:

e strive for equality of access to therapies with good evidence

e understand the risks of deviating from the guidance for the care of PwP
e support service development for specialist clinical care provision

e _acknowledge 'red flags' including when torefer on

e encourage the development of multidisciplinary working

e identify areas of further development both clinically and in research.

9.4 Intended outcomes for PwP
The intended outcomes for PwP are to:

e understand the way Parkinson's can affect communication in general including speech,
EDS and saliva control

e provide PwP and their caregivers with information on what the available treatments are
for communication, swallowing and saliva management

e provide PwP and caregivers with the necessary information to request access to
therapies

e encourage ways to self-manage, including ways to motivate themselves to maintain the
gains from therapy.
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1059 9.5 Intended outcomes for clinicians, health commissioners and
1060 other health care professionals

1061  The intended outcomes for clinicians, health commissioners and other health care professionals
1062  are to:

1063 e inform referrers about the best treatments for PwP

1064 e inform about the risks of not adhering to national and international guidance
1065 e encourage specialist service multidisciplinary team working

1066 e support the links between inpatient, outpatient and community care

1067 e inform clinicians about red flags/signs to monitor and'be aware of.

1068

1069 9.6 Implementation

1070  While studies continue to examine the optimal dosing of, targets for and delivery models of
1071 speech and swallowing intervention for PwP (Sackley et al, 2024); there are studies that show
1072 swallowing and communication issues of PwP are under-addressed by rehabilitation referrals
1073 (Roberts et al, 2021).

1074  PwP who self-identify as having difficulties with.activities of daily living, work-related or leisure
1075  activities, eating and drooling are less likely to receive rehabilitation than those reporting mobility
1076  issues (Nijrake et al, 2008)..Despite evidence supporting multidisciplinary and proactive

1077  rehabilitation in Parkinson's, most referrals.are-made to a single service as a reaction to falls or
1078  severe dysphagia. Opportunities for.optimising care through proactive rehabilitation

1079 interventions are missed (Roberts et al, 2021).

1080  This guidance aims to outline the best available evidence for the management of communication
1081 and swallowing and saliva problems in PwP throughout the disease process and with
1082  consideration of the support needs of family and caregivers.

1083

1084 9.7 Selecting speech and language therapy measurement tools and
1085 sources of evidence

1086  The group developed this guidance according to international standards for guideline

1087  development, mainly the Grade of Recommendations Assessment, Development and Evaluation
1088  (GRADE). The group decided on the key questions and the outcomes that matter the most for the
1089  population group of the guidance.

1090  Four separate searches utilising Pubmed, Embase and Psychinfo databases (through the Ovid
1091 interface) according to the Preferred Reporting Items for Systematic Reviews and Meta-analysis
1092  (PRISMA guidelines) were performed in August 2024. The search syntax encompassed a range of
1093  keywords related to speech, voice, swallowing and saliva, Parkinson'’s, atypical parkinsonism, PSP,
1094  MSA, CBS. Restrictions were applied for publication dates (1990-2024), peer-reviewed journal
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1095  articles and relevant book chapters, written in English. The following inclusion criteria were
1096  established for the review:

1097 1. studies should involve cohorts of more than three people diagnosed with Parkinson’s or
1098 atypical Parkinson'’s

1099 2. participants should be adults only

1100 3. studies must investigate the impact of pharmacological, surgical or behavioural

1101 treatments on communication, swallowing and saliva control through clinical rating
1102 scales, perceptual or acoustic analyses or specialised questionnaires

1103 4. no reviews or meta-analyses can be included as primary.evidence.

1104  The group then rated the data according to the evidence that best applied to each outcome
1105  (considering the risk of bias), as strong or weak, in favourof or-against an intervention. Strong
1106  recommendations suggested that all or almost all members would choose that intervention.
1107  Recommendations were more likely to be weak when the certainty of the evidence was low,
1108  when there was a close balance between desirable and undesirable consequences, when there
1109  was substantial variation or uncertainty in patientvalues and preferences and when

1110  interventions required considerable resources.

1111 Quality assessments of the included studies were performed with the adjusted Parkinson'’s-
1112 specific assessment form designed by Den Brok et al (2015), which was based on the Newcastle-
1113 Ottawa quality assessment scale (Wells et al). The scores ranged from 0 to 22 and higher scores
1114  indicated better study quality.

1115

1116 9.8 Limitations of the guidance

1117  This guidance has some limitations that need to be considered:

1118 e < The assessment and treatment of people with atypical Parkinson’s is limited to case
1119 studies and observations. We have included as much as possible, but itis not an

1120 exhaustive account, or indeed strong evidence. It should be used as evidence for the
1121 need for further studies.

1122 e This guidance is not intended for university curriculum guidance. Its primary aim is
1123 clinical guidance and not academic.

1124 e Communication and, to a lesser extent, swallowing, can be affected by pharmacological
1125 and surgical management considerations. This guidance can refer to some of the recent
1126 literature on the effects of these treatments on communication and EDS but it cannot
1127 provide a comprehensive account of all the factors involved.

1128

1129

1130

1131

rcslt.org |37



Parkinson's member guidance - DRAFT FOR CONSULTATION

m == RCSLT

1132 10. References

1133 Abur, D., Enos, N. M. and Stepp, C. E. (2019). Visual analog scale ratings and orthographic
1134  transcription measures of sentence intelligibility in Parkinson's Disease with variable listener
1135  exposure. American journal of speech-language pathology, 28(3), pp1222-1232.

1136  https://doi.org/10.1044/2019

1137  Ahlskog, J. E. (2018). Aerobic exercise: Evidence for a direct brain effect to slow Parkinson Disease
1138  progression. Mayo clinic proceedings, 3, pp360-372.
1139 https://doi.org/10.1016/j.mayocp.2017.12.015

1140  Alm, P. A. (2004). Stuttering and the basal ganglia circuits: a critical review of possible
1141 relations. Journal of communication disorders, 37(4), 325<369.
1142  https://doi.org/10.1016/j.jcomdis.2004.03.001

1143 Arora, S., Baig, F., Lo, C., Barber, T. R., Lawton, M. A., Zhan, A., Rolinski, M., Ruffmann, C., Klein, J.
1144  C., Rumbold, J., Louvel, A., Zaiwalla, Z., Lennox, G., Quinnell, T., Dennis, G., Wade-Martins, R., Ben-
1145  Shlomo, Y., Little, M. A. and Hu, M. T. (2018). Smartphone motor testing to distinguish idiopathic
1146  REM sleep behavior disorder, controls, and PD. Neurology, 91(16), e1528-e1538.

1147  https://doi.org/10.1212/WNL.0000000000006366

1148 Athukorala, R. P., Jones, R. D., Sella, O. and Huckabee, M. L. (2014). Skill training for swallowing
1149  rehabilitation in patients with Parkinson's disease. Archives of physical medicine and
1150 rehabilitation, 95(7), 1374-1382. https://doi.org/10.1016/j.apmr.2014.03.001

1151 Atkin, J., Devaney, C., Yoshimatsu, Y. and Smithard, D. (2024). Modified medication use in
1152  dysphagia: the effect of thickener on drug bioavailability-a systematic review. European geriatric
1153 medicine, 15(1), 19-31. https://doiorg/10.1007/s41999-023-00896-6

1154  Baijens; L. W., Speyer, R., Passos, V. L., Pilz, W., Roodenburg, N. and Clavé, P. (2012). The effect of
1155  surface electrical stimulation on swallowing in dysphagic Parkinson patients. Dysphagia, 27(4),
1156  528=537. https://doi.org/10:1007/s00455-011-9387-4

1157  Baijens, L. W., Speyer, R., Passos, V. L., Pilz, W., van der Kruis, J., Haarmans, S. and Desjardins-
1158  Rombouts, C. (2013). Surface electrical stimulation in dysphagic Parkinson patients: a randomized
1159  clinical trial. The Laryngoscope, 123(11), E38-E44. https://doi.org/10.1002/lary.24119

1160  Barlow, J. H., Sturt, J. and Hearnshaw, H. (2002). Self-management interventions for people with
1161 chronic conditions in primary care: Examples from arthritis, asthma and diabetes. Health
1162  Education Journal, 61(4), 365-378. https://doi.org/10.1177/001789690206100408

1163  Barone, P., Antonini, A., Colosimo, C., Marconi, R., Morgante, L., Avarello, T. P., Bottacchi, E.,

1164  Cannas, A., Ceravolo, G., Ceravolo, R., Cicarelli, G., Gaglio, R. M., Giglia, R. M., lemolo, F., Manfredi,
1165 M., Meco, G., Nicoletti, A., Pederzoli, M., Petrone, A., Pisani, A., ... PRIAMO study group (2009). The
1166  PRIAMO study: A multicenter assessment of nonmotor symptoms and their impact on quality of
1167  life in Parkinson's disease. Movement disorders: official journal of the Movement Disorder

1168  Society, 24(11), 1641-1649. https://doi.org/10.1002/mds.22643

rcslt.org |38


https://doi.org/10.1044/2019
https://doi.org/10.1016/j.mayocp.2017.12.015
https://doi.org/10.1016/j.jcomdis.2004.03.001
https://doi.org/10.1212/WNL.0000000000006366
https://doi.org/10.1016/j.apmr.2014.03.001
https://doi.org/10.1007/s41999-023-00896-6
https://doi.org/10.1007/s00455-011-9387-4
https://doi.org/10.1002/lary.24119
https://doi.org/10.1177/001789690206100408
https://doi.org/10.1002/mds.22643

1169
1170
171

1172
1173
1174

1175
1176
1177
1178

1179
1180

1181
1182
1183
1184

1185
1186
1187
1188

1189
1190
1191

1192
1193
1194
1195

1196
1197
1198

1199
1200
1201
1202

1203
1204
1205

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

Behrman, A., Cody, J., Elandary, S., Flom, P. and Chitnis, S. (2020). The Effect of SPEAK OUT! and
The LOUD Crowd on Dysarthria Due to Parkinson's Disease. American journal of speech-language
pathology, 29(3), 1448-1465. https://doi.org/10.1044/2020_A|SLP-19-00024

Benke, T., Hohenstein, C., Poewe, W. and Butterworth, B. (2000). Repetitive speech phenomena in
Parkinson's disease. Journal of neurology, neurosurgery, and psychiatry, 69(3), pp319-324.
https://doi.org/10.1136/jnnp.69.3.319

Bloem, B. R., Henderson, E. J., Dorsey, E. R., Okun, M. S., Okubadejo, N., Chan, P., Andrejack, J.,
Darweesh, S. K. L. and Munneke, M. (2020). Integrated and patient.centred management of
Parkinson’s disease: a network model for reshaping chronic neurological care. The Lancet
neurology, 19(7), pp623-634. https://doi.org/10.1016/S1474-4422(20)30064-8

Bloem, B. R., Okun, M. S. and Klein, C. (2021). Parkinson's disease. Lancet, 397, pp2284-2303.
https://doi.org/10.1016/50140-6736(21)00218-X

Borders, J. C., Sevitz, J. S., Malandraki, J. B., Malandraki, G. A. and Troche, M. S. (2021). Objective
and Subjective Clinical Swallowing Outcomes via Telehealth: Reliability in Outpatient Clinical
Practice. American journal of speech-language pathology, 30(2),.598-608.
https://doi.org/10.1044/2020_AJSLP-20-00234

Boutsen, F., Park, E., Dvorak, J. and Cid, C.(2018). Prosodic Improvement in Persons with
Parkinson Disease Receiving SPEAK OUT!I® Voice Therapy. Folia phoniatrica et logopaedica: official
organ of the International Association of Logopedics and Phoniatrics (IALP), 70(2), 51-58.
https://doi.org/10.1159/000488875

Brabenec, L., Klobusiakova, P., Simko, P., Kostalova, M., Mekyska, J. and Rektorova, I. (2021). Non-
invasive brain stimulation for speech in Parkinson's disease: A randomised controlled trial. Brain
stimulation, 14(3) pp571-578. https://dei.org/10.1016/j.brs.2021.03.010

Branco; L. L., Trentin, S., Augustin Schwanke, C. H.;Gomes, I. and Loureiro, F. (2019). The
Swallowing Clinical Assessment Score in Parkinson's Disease (SCAS-PD) is a valid and low-cost
tool for evaluation of dysphagia: A gold-standard comparison study. Journal of aging research,
7984635. https://doi.org/10.1155/2019/7984635

Brendel, B., Lowit, A. and Howell, P. (2004). The effects of delayed and frequency shifted feedback
on speakers with Parkinson's Disease. Journal of medical speech-language pathology, 12, 131.
Available at: https://pmc.ncbi.nlm.nih.gov/articles/PMC2661057/ (Accessed 26 March 2025)

Buhmann, C., Bihler, M., Emich, K., Hidding, U., Potter-Nerger, M., Gerloff, C., Niessen, A., Flugel,
T., Koseki, J. C., Nienstedt, J. C. and Pflug, C. (2019). Pill swallowing in Parkinson's disease: A
prospective study based on flexible endoscopic evaluation of swallowing. Parkinsonism & related
disorders, 62, 51-56. https://doi.org/10.1016/j.parkreldis.2019.02.002

Cardoso, F. (2018). Botulinum toxin in parkinsonism: The when, how, and which for botulinum
toxin injections. Toxicon: official journal of the International Society on Toxinology, 147, pp107-110.
https://doi.org/10.1016/j.toxicon.2017.08.018

rcslt.org |39


https://doi.org/10.1044/2020_AJSLP-19-00024
https://doi.org/10.1136/jnnp.69.3.319
https://doi.org/10.1016/S1474-4422(20)30064-8
https://doi.org/10.1016/S0140-6736(21)00218-X
https://doi.org/10.1044/2020_AJSLP-20-00234
https://doi.org/10.1159/000488875
https://doi.org/10.1016/j.brs.2021.03.010
https://doi.org/10.1155/2019/7984635
https://pmc.ncbi.nlm.nih.gov/articles/PMC2661057/
https://doi.org/10.1016/j.parkreldis.2019.02.002
https://doi.org/10.1016/j.toxicon.2017.08.018

1206
1207
1208

1209
1210
1211

1212
1213
1214
1215

1216
1217

1218

1219
1220
1221

1222
1223
1224
1225
1226

1227
1228
1229
1230

1231
1232
1233

1234
1235
1236

1237
1238
1239

1240

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

Chiviacowsky, S., Wulf, G., Lewthwaite, R. and Campos, T. (2012). Motor learning benefits of self-
controlled practice in persons with Parkinson's disease. Gait & posture, 35(4), 601-605.
https://doi.org/10.1016/j.gaitpost.2011.12.003

Chou, K. L., Evatt, M., Hinson, V. and Kompoliti, K. (2007). Sialorrhea in Parkinson's disease: a
review. Movement disorders: official journal of the Movement Disorder Society, 22(16), 2306-2313.
https://doi.org/10.1002/mds.21646

Clay, P., Beeke, S., Volkmer, A., Dangerfield, L. and Bloch, S. (2023). A communication partner
training program delivered via telehealth for people living with Parkinson's (Better conversations
with Parkinson's): Protocol for a feasibility study. /MIR research protocols, 12, e41416.
https://doi.org/10.2196/41416

Cohen, ). T. and Manor, Y. (2011). Swallowing disturbance questionnaire for detecting
dysphagia. The Laryngoscope, 121(7), pp1383-1387. https://doi.org/10.1002/lary.21839

Conture, E. G. (2001). Stuttering: Its nature, diagnosis, and treatment. Boston: Allyn & Bacon

Coutinho, E. and Cangelosi, A. (2009). The use of spatio-temporal connectionist models in
psychological studies of musical emotions. Music Perception; 27(1), 1-15.
https://psycnet.apa.org/doi/10.1525/mp.2009.27.1.1

Coyle, J.L., Davis, L.A., Easterling, C., Graner, D.E;; Langmore, S., Leder, S.B., Lefton-Greif, M.A,,
Leslie, P., Logemann, J.A., Mackay, L. and Martin-Harris, B., 2009. Oropharyngeal dysphagia
assessment and treatmentefficacy: setting the record straight (response to Campbell-
Taylor). Journal of the American Medical Directors Association, 10(1), pp.62-66.
https://doi.org/10.4016/j.jamda.2008.10.003

Curtis, J., Borders, J. C., Kiefer, B., Alcalay, R. N., Huber, J. E. and Troche, M. S. (2024). Respiratory-
swallow coordination and'its relationship with pharyngeal residue, penetration and aspiration in
peoplewith PD. Journal of speech language hearing research, 67(11) pp1-25.
https://doi.org/10.1044/2024 |SLHR-24-00056

Curtis, J. A. and Troche, M.'S. (2020). Handheld cough testing: A novel tool for cough assessment
and dysphagia screening. Dysphagia, 35(6), pp993-1000. https://doi.org/10.1007/s00455-020-
10097-z

Dallal-York, J. and Troche, M. S. (2024). Hypotussic cough in persons with dysphagia:
biobehavioral interventions and pathways to clinical implementation. Frontiers in rehabilitation
science, 5, https://doi.org/10.3389/fresc.2024.1394110

Darley, F. L., Aronson, A. E. and Brown, J. R. (1969). Differential diagnostic patterns of
dysarthria. Journal of speech and hearing research, 12(2), 246-269.
https://doi.org/10.1044/jshr.1202.246

Darley, F., Aronson, A. and Brown, J. (1975). Motor speech disorders. USA; W. B. Saunders Co.

rcslt.org |40


https://doi.org/10.1016/j.gaitpost.2011.12.003
https://doi.org/10.1002/mds.21646
https://doi.org/10.2196/41416
https://doi.org/10.1002/lary.21839
https://psycnet.apa.org/doi/10.1525/mp.2009.27.1.1
https://doi.org/10.1016/j.jamda.2008.10.003
https://doi.org/10.1044/2024_JSLHR-24-00056
https://doi.org/10.1007/s00455-020-10097-z
https://doi.org/10.1007/s00455-020-10097-z
https://doi.org/10.3389/fresc.2024.1394110
https://doi.org/10.1044/jshr.1202.246

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1241 Den Brok, M. G., van Dalen, J. W., van Gool, W. A., Moll van Charante, E. P., de Bie, R. M. and
1242  Richard, E. (2015). Apathy in Parkinson's disease: a systematic review and meta-
1243 analysis. Movement Disorders, 30(6), 759-769. https://doi.org/10.1002/mds.26208

1244 Diaféria, G., Madazio, G., Pacheco, C., Takaki, P. B. and Behlau, M. (2017). Group climate in the
1245  voice therapy of patients with Parkinson'’s Disease. CoDAS, 29(4). https://doi.org/10.1590/2317-
1246  1782/20172017051

1247  Duffy, ). R. (2019). Motor speech disorders: Substrates, differential diagnosis and management, 4th
1248  ed., St. Louis: Mosby

1249  Dziewas, R., Allescher, H-D., Aroyo, |., Bartolome, G., Beilenhoff, U., Bohlender, J., Breitbach-
1250  Snowdon, H., Fheodoroff, K., Glahn, J., Heppner, H-J., Hérmann, K., Led|, C., Lucking, C., Pokieser,
1251 P., Schefold, J. C., Schréter-Morasch, H., Schweikert, K., Sparing, R., Trapl-Grundschober, M.,
1252 Wallesch, C., Warnecke, T., Werner, C., Wefling, J., Wirth, R. and Pflug, C. (2021). Diagnosis and
1253  treatment of neurogenic dysphagia - JS1 guideline of the German Society of Neurology.

1254 Neurological research and practice, 3(23), https://doi.org/10.1186/s42466-021-00122-3

1255  Enderby, P. (1980). Frenchay dysarthria assessment. British journal of disorders of
1256 communication, 15(3), pp165-173. https://doi.org/10.3109/13682828009112541

1257  Fabbri, M., Ledda, C., Schirinzi, R., Artusi, C. A;; Avallone, A. R., Zenuni, H., De Micco, R, Alaisio, S.,
1258  Cani, I, Malaguti, M. C., Di Biasio, F., Calandra-Buonaura, G., Stefani, A., Lopiano, L., Barone, P.,
1259  Picillo, M. and the PSP-NET study group. (2024). Multidisciplinary care use in neurodegenerative
1260  complex disease: The example of progressive supranuclear palsy and advanced Parkinson's
1261 disease in real-life. Parkinsonism and related disorders, 125, 107047.

1262  https://doi.org/10.1016/|.parkreldis.2024.107047

1263 Finnimore, A., Theodoros, D. and-Rumbach A. (2022). The impact of PD check-in, a model for
1264  supported self-managed maintenance of speech on the quality of life of people with Parkinson's
1265 Disease: A phase 1 study. Brain science, 12 (4), 433. https://doi.org/10.3390%2Fbrainsci12040433

1266  Flynn, A, Dennis, S., Preston, E., Canning, C. G. and Allen, N. E. (2022). Exercising with Parkinson’s:
1267  The good, the bad and the need for support to keep exercising. A qualitative study. Clinical
1268 Rehabilitation, 36(10), pp1332-1341. https://doi.org/10.1177/02692155221100884

1269 Frattali, C., Duffy, J. R., Litvan, I., Patsalides, A. D. and Grafman, J. (2003). Yes/no reversals as
1270  neurobehavioral sequela:a disorder of language, praxis, or inhibitory control?. European journal
1271 of neurology, 10(1), 103-106. https://doi.org/10.1046/j.1468-1331.2003.00545.x

1272 Frattali, C. M. and Sonies, B. C. (2000). Speech and swallowing disturbances in corticobasal
1273  degeneration. Advances in neurology, 82, 153-160. Available from:
1274 https://pubmed.ncbi.nlm.nih.gov/10624479/ (Accessed 14 March 2025)

1275  Gandor, F., Vogel, Ammemarie., Claus. I., Ahring, S., Gruber, D., Heinze, H-J., Dziewas, R.,

1276  Ebersbach, G., and Warnecke, T. (2020). Laryngeal movement disorders in multiple system
1277  atrophy: A diagnostic biomarker?. Movement disorders : official journal of the Movement Disorder
1278  Society, 35,12, 2174-2183. https://doi10.1002/mds.28220

rcslt.org |41


https://doi.org/10.1002/mds.26208
https://doi.org/10.1590/2317-1782/20172017051
https://doi.org/10.1590/2317-1782/20172017051
https://doi.org/10.1186/s42466-021-00122-3
https://doi.org/10.3109/13682828009112541
https://doi.org/10.1016/j.parkreldis.2024.107047
https://doi.org/10.3390%2Fbrainsci12040433
https://doi.org/10.1177/02692155221100884
https://doi.org/10.1046/j.1468-1331.2003.00545.x
https://pubmed.ncbi.nlm.nih.gov/10624479/

1279
1280
1281
1282
1283
1284
1285

1286
1287
1288
1289
1290
1291
1292

1293
1294
1295
1296
1297
1298

1299
1300
1301

1302
1303
1304

1305
1306
1307

1308
1309

1310
1311
1312
1313

1314
1315
1316
1317

Parkinson's member guidance - DRAFT FOR CONSULTATION

m == RCSLT

Ghilardi, M. F., Quartarone, A., Di Rocco, A., Calabro, R. S., Luo, S, Liu, H., Norcini, M., Canesi, M.,
Cian, V., Zarucchi, M., Ortelli, P., Volpe, D., Bakdounes, L., Castelli, D., Di Fonzo, A., Franco, G.,
Frattini, E., Avanzino, L., Pelosin, E., Ogliastro, C., Ceravolo, R., Palermo, G., Tommasini, L., Frosini,
D., Parnetti, L., Tambasco, N., Nigro, P., Simoni, S. and Schmidt, P. (2024). Supplementing best
care with specialized rehabilitation treatment in Parkinson’s Disease: A retrospective study by
different expert centers. Journal of Clinical Medicine, 13(10), 2999.
https://doi.org/10.3390/jcm13102999

Goetz, C. G,, Tilley, B., Shaftman, S. R, Stebbins, G. T., Fahn, S., Martinez-Martin, P., Poewe, W.,
Sampaio, C., Stern, M. B., Dodel, R., Dubois, B., Holloway, R., Jankovig, J., Kulisevsky, J., Lang, A. E.,
Lees, A, Leurgans, S., LeWitt, P. A., Nyenhuis, D., Olanow, C. W;, Rascol, O., Schrag, A., Teresi, J. A,
van Hilten, J. ). and LaPelle, N. (2019). The movement disorders society unified Parkinson’s
disease rating scale (MDS-UPDRS). Available from:
https://www.movementdisorders.org/MDS/MDS-Rating=Scales/MDS-Unified-Parkinsons-Disease-
Rating-Scale-MDS-UPDRS.htm (Accessed 14 March 2025)

Goetz, C. G., Poewe, W., Rascol, O., Sampaio, C., Stebbins, G. T., Counsell, C., Giladi, N., Holloway,
R. G., Moore, C. G., Wenning, G. K., Yahr, M. D., Seidl, L. and Movement Disorder Society Task
Force on Rating Scales for Parkinson's Disease (2004). Movement Disorder Society Task Force
report on the Hoehn and Yahr staging scale: status and recommendations. Movement disorders:
official journal of the Movement Disorder Society,19(9), 1020-1028.
https://doi.org/10.1002/mds.20213

Gooch, E. A, Horne, K. L, Melzer, T. R., McAuliffe,M. J., MacAskill, M., Dalrymple-Alford, J. C.,
Anderson, T. J. and Theys, C. (2023). Acquired stuttering in Parkinson's Disease. Movement
disorders clinical practice, 10(6), pp956-966. https://doi.org/10.1002/mdc3.13758

Grunho, M., Sonies, B., Frattali, C..M. and Litvan, I. (2015). Swallowing disturbances in the
corticobasal syndrome. Parkinsonism & related disorders, 21(11), 1342-1348.
https://doi.org/10.1016/j.parkreldis.2015.09.043

Hanson, W. R., & Metter, E. J. (1980). DAF as instrumental treatment for dysarthria in progressive
supranuclear palsy: a case report. The Journal of speech and hearing disorders, 45(2), 268-276.
https://doi.org/10.1044/jshd.4502.268

Helm, N. A. (1979). Management of palilalia with a pacing board. The Journal of speech and hearing
disorders, 44(3), 350-353. https://doi.org/10.1044/jshd.4403.350

Herd, C. P., Tomlinson, C. L., Deane, K. H., Brady, M. C., Smith, C. H., Sackley, C. M. and Clarke, C. E.
(2012). Comparison of speech and language therapy techniques for speech problems in
Parkinson's disease. The Cochrane database of systematic reviews, 2012(8), CD002814.
https://doi.org/10.1002/14651858.CD002814.pub2

Higo, R., Tayama, N., Watanabe, T., Nitou, T. and Takeuchi, S. (2003b). Vocal fold motion
impairment in patients with multiple system atrophy: evaluation of its relationship with
swallowing function. Journal of neurology, neurosurgery, and psychiatry, 74(7), 982-984.
https://doi.org/10.1136/jnnp.74.7.982

rcslt.org |42


https://doi.org/10.3390/jcm13102999
https://www.movementdisorders.org/MDS/MDS-Rating-Scales/MDS-Unified-Parkinsons-Disease-Rating-Scale-MDS-UPDRS.htm
https://www.movementdisorders.org/MDS/MDS-Rating-Scales/MDS-Unified-Parkinsons-Disease-Rating-Scale-MDS-UPDRS.htm
https://doi.org/10.1002/mds.20213
https://doi.org/10.1002/mdc3.13758
https://doi.org/10.1016/j.parkreldis.2015.09.043
https://doi.org/10.1044/jshd.4502.268
https://doi.org/10.1044/jshd.4403.350
https://doi.org/10.1002/14651858.CD002814.pub2
https://doi.org/10.1136/jnnp.74.7.982

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1318  Higo, R, Tayama, N., Watanabe, T., Nitou, T. and Ugawa, Y. (2003a). Videofluoroscopic and
1319  manometric evaluation of swallowing function in patients with multiple system atrophy. The
1320  Annals of otology, rhinology, and laryngology, 112(7), 630-636.

1321  https://doi.org/10.1177/000348940311200710

1322 Ho, A. K., lansek, R., Marigliani, C., Bradshaw, J. L. and Gates, S. (1999). Speech impairment in a
1323  large sample of patients with Parkinson's disease. Behavioural neurology, 11, pp131-7. Available
1324  at:

1325  https://www.researchgate.net/publication/11780556_Speech_Impairment_in_a_Large_Sample_of
1326 Patients_with_Parkinson's Disease (Accessed 14 March 2025)

1327  Ho, A. K., Bradshaw, J. L. and lansek, T. (2000). Volume perception in parkinsonian speech.
1328  Movement disorders: official journal of the Movement Disorder Society, 15(6), pp1125-1131.
1329  https://doi.org/10.1002/1531-8257(200011)15:6<1125&aid-mds101023.0.co;2-r

1330  Ho, A. K, lansek, R. and Bradshaw, J. L. (1999). Regulation of parkinsonian speech volume: the
1331 effect of interlocuter distance. Journal of neurology, neurosurgery, and psychiatry, 67(2), pp199-202.
1332 https://doi.org/10.1136/jnnp.67.2.199

1333 Hoehn, M. M. and Yahr, M. D. (1967)..Parkinsonism: onset,progression and
1334  mortality. Neurology, 17(5), pp427-442. https://doi.org/10.1212/wnl.17.5.427

1335  Hoehn, M. M. and Yahr, M. D. (1998). Parkinsonism: onset, progression, and mortality.
1336 1967. Neurology, 50(2). https://doi.org/10.:1212/wnl.50.2.318

1337 lliner, V., Novotny, M.;Kouba, T., Tykalov4, T, Simek, M., Sovka, P, Svihlik, J., RGZi¢ka E., Snka K.,
1338  DuSek P. and Rusz]. (2024). Smartphone voice calls provide early biomarkers of parkinsonism in
1339  REM sleep behaviourdisorder. Movement disorders, in press.

1340 Institute of Medicine (US) Committee on Quality of Health Care in America. (2001). Crossing the
1341 Quality.Chasm: A New:Health System for the 21st Century. National Academies Press (US).

1342 Isono, S., Shiba, K., Yamaguchi, M., Tanaka, A., Hattori, T., Konno, A. and Nishino, T. (2001).
1343  Pathogenesis of laryngeal narrowing in patients with multiple system atrophy. The Journal of
1344  physiology, 536(Pt 1), pp237-249. https://doi.org/10.1111/].1469-7793.2001.t01-1-00237.x

1345  Jacobson, B. H., Johnson, A., Grywalski, C., Silbergleit, A., Jacobson, G., Benninger, M. and
1346 Newman, C. (1997). The Voice Handicap Index (VHI): development and validation. American
1347  journal of Speech Lang Pathology, 6, pp66-77. https://doi.org/10.1044/1058-0360.0603.66

1348 Kalf, J. G., de Swart, B. ].M., Bloem, B. R. and Munneke, M. (2007a). Development and evaluation of
1349  adysarthria severity questionnaire for Parkinson's disease (ROMP-speech). Parkinsonism and
1350  Related Disorders, 13 (Supplement 2), S48. https://doi.org/10.1016/51353-8020%2808%2970423-1

1351 Kalf, J. G., de Swart, B. J. M., Bloem, B. R. and Munneke, M. (2007b). Development and evaluation
1352 of a swallowing severity questionnaire for Parkinson's disease (ROMP-swallowing). Parkinsonism
1353 and related disorders, 13 (Supplement 2):548.

rcslt.org |43


https://doi.org/10.1177/000348940311200710
https://www.researchgate.net/publication/11780556_Speech_Impairment_in_a_Large_Sample_of_Patients_with_Parkinson's_Disease
https://www.researchgate.net/publication/11780556_Speech_Impairment_in_a_Large_Sample_of_Patients_with_Parkinson's_Disease
https://doi.org/10.1002/1531-8257(200011)15:6%3c1125::aid-mds1010%3e3.0.co;2-r
https://doi.org/10.1136/jnnp.67.2.199
https://doi.org/10.1212/wnl.17.5.427
https://doi.org/10.1212/wnl.50.2.318
https://doi.org/10.1044/1058-0360.0603.66
https://doi.org/10.1016/S1353-8020%2808%2970423-1

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1354 Kalf, J. G., de Swart, B. J.M., de Bloem, B. R. and Munneke, M. (2007c). Development and
1355  evaluation of a severity scale (DSFS-P) and questionnaire for drooling in Parkinson's disease
1356  (ROMP-saliva). Parkinsonism and related disorders, 13 (Supplement 2):S47.

1357  https://doi.org/10.1016/51353-8020%2808%2970423-1

1358 Kalf, H., de Swart, B., Bonnier-Baars, M., Kanters, J.,, Horman, M., Kocken, J., Miltenburg, M., Bloem,
1359  B. and Munneke, M. (2011). Guidelines for speech-language therapy in Parkinson’s disease.

1360 Nijmegen, The Netherlands / Miami (FL), U.S.A.: ParkinsonNet/NPF. Available at:

1361 https://www.parkinsonnet.nl/app/uploads/sites/3/2019/11/dutch_slp_guidelines-final.pdf

1362  (Accessed 14 March 2025)

1363 Kent, R. D., Kent, J. F. and Rosenbek, J. C. (1987). Maximum performance tests of speech
1364  production. The Journal of speech and hearing disorders, 52(4), 367-387.
1365 https://doi.org/10.1044/jshd.5204.367

1366 Keus, S. H. J.,, Munneke, M., Graziano, M., Paltamaa, J., Pelosin, E., Domingos, J., BrGhlmann, S.,
1367 Ramaswamy, B., Prins, J., Struiksma, C., Rochester, L., Nieuwboer, A., & Bloem, B. (2014) European
1368  physiotherapy guideline for Parkinson’s disease. KNGF/ParkinsonNet, the Netherlands. Available
1369  from

1370 https://www.parkinsonnet.nl/app/uploads/sites/3/2019/11/eu_guideline_parkinson_guideline_for
1371 pt_s1.pdf (Accessed 21 November 2024)

1372 Khoo, T. K., Yarnall, A. J., Duncan, G. W., Coleman, S., O'Brien, J. T., Brooks, D. ., Barker, R. A. and
1373 Burn, D.J. (2013). The spectrum of nonmotor symptoms in-early Parkinson disease. Neurology,
1374  80(3), 276-281. https://doi.org/10:1212/WNL.0b013e31827deb74

1375 Kobylecki, C., Chelban, V., Goh, Y. Y., Michou, E., Fumi, R., Jensen, M. T., Mohammed, R., Costantini,
1376 A, vijiaratnam, N., Pavey, S., Pavese, N., Leigh, P. N, Rowe, J. B., Hu, M. T., Church, A., Morris, H. R.
1377  and Houlden, H. (2024). Frequency and outcomes of gastrostomy insertion in a longitudinal

1378  cohortstudy of atypical parkinsonism. European journal of neurology, 31(6), e16258.

1379  https://doi.org/10.1111/ene.16258

1380  Kothare, H., Roesler, O., Burke, W., Neumann, M., Liscombe, J., Exner, A., Snyder, S., Cornish, A,
1381 Habberstad, D., Pautler, D., Suendermann-Oeft, D., Huber, J. and Ramanarayanan, V. (2022).
1382  Speech, Facial and Fine Motor Features for Conversation-Based Remote Assessment and

1383  Monitoring of Parkinson's Disease. Annual International Conference of the IEEE Engineering in
1384  Medicine and Biology Society. IEEE Engineering in Medicine and Biology Society. Annual International
1385  Conference, 2022, 3464-3467. https://doi.org/10.1109/EMBC48229.2022.9871375

1386  Lewy, E. S., Moya-Galé, G., Change, Y. H. M., Freeman, K., Forrest, K., Brin, M. F. and Ramig, L. A.
1387  (2020). The effects of intensive speech treatment on intelligibility in Parkinson’s disease: A
1388  randomised controlled trial. eClinical Medicine, 24, 100429,

1389  https://doi.org/10.1016/j.eclinm.2020.100429

1390 Li, J. A, Loevaas, M. B., Guan, C., Goh, L., Allen, N. E., Mak, M. K. Y., Lv, J. and Paul, S. S. (2023).
1391 Does exercise attenuate disease progression in people with Parkinson’s Disease? A systematic

rcslt.org |44


https://doi.org/10.1016/S1353-8020%2808%2970423-1
https://www.parkinsonnet.nl/app/uploads/sites/3/2019/11/dutch_slp_guidelines-final.pdf
https://doi.org/10.1044/jshd.5204.367
https://www.parkinsonnet.nl/app/uploads/sites/3/2019/11/eu_guideline_parkinson_guideline_for_pt_s1.pdf
https://www.parkinsonnet.nl/app/uploads/sites/3/2019/11/eu_guideline_parkinson_guideline_for_pt_s1.pdf
https://doi.org/10.1212/WNL.0b013e31827deb74
https://doi.org/10.1111/ene.16258
https://doi.org/10.1109/EMBC48229.2022.9871375
https://doi.org/10.1016/j.eclinm.2020.100429

Parkinson's member guidance - DRAFT FOR CONSULTATION

m == RCSLT

1392  review with meta-analyses. Neurorehabilitation and neural repair, 37(5), pp328-352.
1393  https://doi.org/10.1177/15459683231172752

1394 Limbrock, G. J., Fischer-Brandies, H. and Avalle, C. (1991). Castillo-Morales’ orofacial therapy:
1395  treatment of 67 children with Down syndrome. Developmental medicine and child neurology, 33(4),
1396  296-303. https://doi.org/10.1111/j.1469-8749.1991.tb14880.x

1397  Linares-Del Rey, M., Vela-Desojo, L. and Cano-de la Cuerda, R. (2019). Mobile phone applications
1398  in Parkinson's disease: A systematic review. Aplicaciones moéviles en la enfermedad de Parkinson:
1399 una revision sistematica. Neurologia, 34(1), 38-54. https://doi.org/10.1016/j.nrl.2017.03.006

1400  Lipsmeier, F., Taylor, K. I., Kilchenmann, T., Wolf, D., Scotland, A., Schjodt-Eriksen, J., Cheng, W-Y.,
1401 Fernandez-Garcia, I., Siebourg-Polster, J., Jin, L., Soto, J., Verselis, L., Boess, F., Koller, M.,

1402 Grundmann, M., Monsch, A., Postuma, R. B., Ghosh, A., Kremer, T., Czech, C., Gossens, C. and
1403  Lindemann, M. (2018). Evaluation of smartphone-based testing to generate exploratory outcome
1404  measures in a phase 1 Parkinson's disease clinical trial. Movement disorders, 33, 1287-1297.

1405  https://doi.org/10.1002/mds.27376

1406 Logemann, J. A., Gensler, G., Robbins, J., Lindblad, A. S., Brandt, D., Hind, J. A., Kosek, S., Dikeman,
1407 K., Kazandjian, M., Gramigna, G. D., Lundy, D., McGarvey-Toler, S. and Miller Gardner, P. J. (2008).
1408 A randomized study of three interventions for aspiration of thin liquids in patients with dementia
1409  or Parkinson's disease. Journal of speech, language, and hearing research: /SLHR, 51(1), 173-183.
1410  https://doi.org/10.1044/1092-4388(2008/013)

1411 Loser, C., Aschl, G., Hébuterne, X., Mathus-Vliegen, E. M., Muscaritoli, M., Niv, Y., Rollins, H., Singer,
1412 P. and Skelly, R. H. (2005). ESPEN guidelines on artificial enteral nutrition--percutaneous

1413  endoscopic gastrostomy (PEG). Clinical nutrition (Edinburgh, Scotland), 24(5), pp848-861.

1414  https://doi.org/10.1016/j.clnu.2005.06.013

1415 Maas, J. J«L., de Vries, N. M., IntHout, J., Bloem; B. R. and Kalf, J. G. (2024). Effectiveness of
1416  remotely delivered speech therapy in persons with Parkinson's disease - a randomised controlled
1417  trial. EClinicalMedicine, 76, 102823. https://doi.org/10.1016/j.eclinm.2024.102823

1418 Manor, Y., Mootanah, R., Freud, D., Giladi, N. and Cohen, J. T. (2013). Video-assisted swallowing
1419  therapy for patients with Parkinson's disease. Parkinsonism & related disorders, 19(2), 207-211.
1420  https://doi.org/10.1016/j.parkreldis.2012.10.004

1421 Marks, L., Turner, K., O'Sullivan, J., Deighton, B. and Lees, A. (2001). Drooling in Parkinson's
1422  disease: a novel speech and language therapy intervention. International journal of language &
1423 communication disorders, 36 Suppl, pp282-287. https://doi.org/10.3109/13682820109177898

1424 McNaney, R., Miller, N., Vines, J., Olivier, P., Ladha, K., Jackson, D. and Walker, R. (2019). The
1425  feasibility and acceptability of using a novel wrist worn cueing device to self-manage drooling
1426  problems in people with Parkinson’s disease: A pilot study. Journal of rehabilitation and assistive
1427  technologies engineering, 6, 2055668319852529. https://doi.org/10.1177/2055668319852529

1428 Mekyska, J., Galaz, Z., Kiska, T., Zvoncak, V., Mucha, J., Smekal, Z., Eliasova, I., Kostalova, M.,
1429  Mrackova, M., Fiedorova, D., Faundez-Zanuy, M., Solé-Casals, J., Gomes-Vilda, P. and Rektorova, I.

rcslt.org |45


https://doi.org/10.1177/15459683231172752
https://doi.org/10.1111/j.1469-8749.1991.tb14880.x
https://doi.org/10.1016/j.nrl.2017.03.006
https://doi.org/10.1002/mds.27376
https://doi.org/10.1044/1092-4388(2008/013)
https://doi.org/10.1016/j.clnu.2005.06.013
https://doi.org/10.1016/j.eclinm.2024.102823
https://doi.org/10.1016/j.parkreldis.2012.10.004
https://doi.org/10.3109/13682820109177898
https://doi.org/10.1177/2055668319852529

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1430  (2018). Quantitative Analysis of Relationship Between Hypokinetic Dysarthria and the Freezing of
1431 Gait in Parkinson'’s Disease. Cogn Comput, 10, pp1006-1018. https://doi.org/10.1007/s12559-018-
1432 9575-8

1433 Merello, M. (2008). Sialorrhoea and drooling in patients with Parkinson's disease: epidemiology
1434  and management. Drugs & aging, 25(12), pp1007-1019. https://doi.org/10.2165/0002512-
1435  200825120-00003

1436 Merlo, I. M., Occhini, A., Pacchetti, C. and Alfonsi, E. (2002). Not paralysis, but dystonia causes
1437  stridor in multiple system atrophy. Neurology, 58(4), 649-652.
1438  https://doi.org/10.1212/wnl.58.4.649

1439  Mestre, T. A, Freitas, E., Basndwah, A., Lopez, M. R., de Oliveira, L. M., Al-Shorafat, D. M., Zhang,
1440  T., Lui,J. P., Grimes, D. and Fox, S. H. (2020). Glycopyrrolate Improves Disability From Sialorrhea in
1441 Parkinson's Disease: A 12-Week Controlled Trial. Movement disorders: official journal of the

1442 Movement Disorder Society, 35(12), 2319-2323. https://doi.org/10.1002/mds.28196

1443 Miller, N., Walsche, M. and Walker, R. W. (2019). Sialorrhea in Parkinson'’s disease: Prevalence,
1444  impact and management strategies. Research and Reviews in Parkinsonism, 9, pp17-28.
1445  https://doi.org/10.2147/]PRLS.S177409

1446 Moreau, C., Ozsancak, C., Blatt, J. L., Derambure, P., Destee, A.and Defebvre, L. (2007). Oral
1447  festination in Parkinson's disease: biomechanical analysis and correlation with festination and
1448  freezing of gait. Movement disorders: official journal of the Movement Disorder Society, 22(10),
1449  pp1503-1506. https://doi.org/10.1002/mds.21549

1450  Mosley, P. E., Moodie, R. and Dissanayaka, N.(2017). Caregiver Burden in Parkinson Disease: A
1451 Critical Review of Recent Literature. Journal of geriatric psychiatry and neurology, 30(5), pp235-
1452  252. https://doi.org/10.1177/0891988717720302

1453  Nienstedt, J. C., Bihler, M., Niessen, A., Plaetke, R., Potter-Nerger, M., Gerloff, C., Buhmann, C. and
1454 Pflug, C. (2018). Predictive clinical factors for penetration and aspiration in Parkinson's
1455  disease. Neurogastroenterology and motility, 31(3), e13524. https://doi.org/10.1111/nmo.13524

1456  Nijrake, M. J., Keus, S. H. J., Qostendorp, R. A. B., Overeem, S., Mulleners, W., Bloem, B. R. and
1457 Munneke, M. (2008). Allied health care in Parkinson’s disease: Referral, consultation, and
1458  professional expertise. Movement disorders, 24(2), pp282-286. https://doi.org/10.1002/mds.22377

1459 Nisenzon, A. N., Robinson, M. E., Bowers, D., Banou, E., Malaty, I. and Okun, M. S. (2011).

1460  Measurement of patient-centered outcomes in Parkinson’s disease: what do patients really want
1461 from their treatment? Parkinsonism & related disorders, 17(2), pp89-94.

1462  https://doi.org/10.1016/j.parkreldis.2010.09.005

1463 Novotny, M., Tykalova, T., Ruzickova, H., Ruzicka, E., Dusek, P. and Rusz, J. (2022). Automated
1464  video-based assessment of facial bradykinesia in de-novo Parkinson's disease. npj Digit. Med. 5,
1465  98(2022). https://doi.org/10.1038/s41746-022-00642-5

1466  Omberg, L., Chaibub Neto, E., Perumal, T. M., Pratap, A., Tediarjo, A., Adams, J., Bloem, B. R., Bot,
1467  B. M., Elson, M., Goldman, S. M., Kellen, M. R., Kieburtz, K., Klein, A,, Little, M. A., Schneider, R.,

rcslt.org |46


https://doi.org/10.1007/s12559-018-9575-8
https://doi.org/10.1007/s12559-018-9575-8
https://doi.org/10.2165/0002512-200825120-00003
https://doi.org/10.2165/0002512-200825120-00003
https://doi.org/10.1212/wnl.58.4.649
https://doi.org/10.1002/mds.28196
https://doi.org/10.2147/JPRLS.S177409
https://doi.org/10.1002/mds.21549
https://doi.org/10.1177/0891988717720302
https://doi.org/10.1111/nmo.13524
https://doi.org/10.1002/mds.22377
https://doi.org/10.1016/j.parkreldis.2010.09.005
https://doi.org/10.1038/s41746-022-00642-5

1468
1469
1470

1471
1472
1473
1474

1475
1476
1477
1478

1479
1480
1481
1482

1483
1484

1485
1486
1487
1488
1489

1490
1491
1492

1493
1494
1495
1496
1497

1498
1499
1500

1501
1502
1503

1504
1505

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

Suver, C,, Tarolli, C., Tanner, C. M., Trister, A. D., Wilbanks, J., Dorsey, E. R. and Mangravite, L. M.
(2022). Remote smartphone monitoring of Parkinson's disease and individual response to
therapy. Nature biotechnology, 40(4), 480-487. https://doi.org/10.1038/s41587-021-00974-9

Ozawa, T., Shinoda, H., Tomita, M., Shimohata, T., Nakayama, H. and Nishizawa, M. (2010).
Tremulous arytenoid movements predict severity of glottic stenosis in multiple system
atrophy. Movement disorders: official journal of the Movement Disorder Society, 25(10), 1418-1423.
https://doi.org/10.1002/mds.23090

Park, M. S., Choi, J. Y., Song, V.., Choi, H., Park, E. J. and Ji, E. S. (2019). Systematic Review of
Behavioral Therapy to Improve Swallowing Functions of Patients With Parkinson's

Disease. Gastroenterology nursing: the official journal of the Society of Gastroenterology Nurses and
Associates, 42(1), 65-78. https://doi.org/10.1097/SGA.0000000000000358

Park, H. K., Yoo, J. Y., Kwon, M., Lee, J. H., Lee, S. ., Kim, S. R., Kim, M. ., Lee, M. C,, Lee, S. M. and
Chung, S.J. (2014). Gait freezing and speech disturbance in Parkinson's disease. Neurological
sciences: official journal of the Italian Neurological Society and of the Italian Society of Clinical
Neurophysiology, 35(3), 357-363. https://doi.org/10.1007/s10072-013-1519-1

Patel, K. (2015). Optimising medication for Parkinson's disease patients with dysphagia. British
jJournal of community nursing, 20(7), 322-326. https://doi.org/10.12968/bjcn.2015.20.7.322

Patel, R. R., Awan, S. N., Barkmeier-Kraemer, J., Courey, M., Deliyski, D., Eadie, T., Paul, D., Svec, J.
G. and Hillman, R. (2018). Recommended protocols for instrumental assessment of voice:
American speech-language-hearing association expert panel to develop a protocol for
instrumental assessment of vocal function. American journal of speech-language pathology, 27(3),
pp887-905. https://doi.org/10.1044/2018_AJSLP-17-0009

Perez Lloret, S., Rossi, M., Merello, M., Rascol, O. and Cardinali, D. P. (2011). Nonmotor symptoms
groups in‘Parkinson's disease patients: resultsof a pilot, exploratory study. Parkinson's
disease, 2011, 473579. https://doi.erg/10.4061/2011/473579

Perry, S. E., Troche, M., Huber, J. E., Curtis, J., Kiefer, B., Sevitz, J., Dennard, Q., Borders, J., Browy, J.
R., Dakin, A., Gonzalez, V., Chapman, J., Wu, T., Katz, L. and Britton, D. (2024). Behavioural
management of respiratory/phonatory dysfunction for dysarthria associated with
neurodegenerative disease: A systematic review. American journal of speech-language pathology,
33(2), pp1069-1097: https://doi.org/10.1044/2023_AJSLP-23-00274

Pflug, C., Niessen, A., Buhmann, C. and Bihler, M. (2019). Swallowing speed is no adequate
predictor of aspiration in Parkinson’s disease. Neurogastroenterology and motility, 31(12), e13713.
https://doi.org/10.1111/nmo.13713

Pinto, S., Ozsancak, C., Tripoliti, E., Thobois, S., Limousin-Dowsey, P. and Auzou, P. (2004).
Treatments for dysarthria in Parkinson's disease. The Lancet. Neurology, 3(9), 547-556.
https://doi.org/10.1016/51474-4422(04)00854-3

Plowman-Prine, E. K., Okun, M. S., Sapienza, C. M., Shrivastav, R., Fernandez, H. H., Foote, K. D.,
Ellis, C., Rodriguez, A. D., Burkhead, L. M. and Rosenbek, J. C. (2009). Perceptual characteristics of

rcslt.org |47


https://doi.org/10.1038/s41587-021-00974-9
https://doi.org/10.1002/mds.23090
https://doi.org/10.1097/SGA.0000000000000358
https://doi.org/10.1007/s10072-013-1519-1
https://doi.org/10.12968/bjcn.2015.20.7.322
https://doi.org/10.1044/2018_AJSLP-17-0009
https://doi.org/10.4061/2011/473579
https://doi.org/10.1044/2023_AJSLP-23-00274
https://doi.org/10.1111/nmo.13713
https://doi.org/10.1016/S1474-4422(04)00854-3

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1506  Parkinsonian speech: a comparison of the pharmacological effects of levodopa across speech
1507  and non-speech motor systems. NeuroRehabilitation, 24(2), 131-144. https://doi.org/10.3233/NRE-
1508  2009-0462

1509  Quedas, A., de Campos Duprat, A. and Gasparini, G. (2007). Lombard's effect’s implication in
1510 intensity, fundamental frequency and stability on the voice of individuals with Parkinson’s
1511 disease. Brazilian Journal of Otorhinolaryngology, 73(5), 675-683. https://www.bjorl.org/en-
1512  lombards-effects-implication-in-intensity-articulo-S1808869415301294

1513  Ramig, L., Halpern, A., Spielman, J., Fox, C. and Freeman, K. (2018)..Speech treatment in
1514 Parkinson’s disease: Randomized controlled trial). Movement disorders, 33(11), pp1777-1791.
1515  https://doi.org/10.1002/mds.27460

1516  Ramig, L. O., Sapir, S., Countryman, S., Pawlas, A. A., O'Brien, C., Hoehn, M. and Thompson, L. L.
1517  (2001). Intensive voice treatment (LSVT) for patientswith Parkinson's disease: a 2 year follow
1518  up.Journal of neurology, neurosurgery, and psychiatry, 71(4), 493-498.

1519  https://doi.org/10.1136/jnnp.71.4.493

1520 Richardson, K., Sussman, J. E. and Stathopoulos, E. T. (2014). The effect of increased vocal
1521 intensity on interarticulator timing in.speakers with Parkinson’s disease: a preliminary
1522 analysis. Journal of communication disorders, 52, 44-64.

1523  https://doi.org/10.1016/j.jcomdis.2014.09.004

1524  Roberts, A. C., Rafferty, M. R., Wu. S. S., Miao, G., Cubillos, F., Simuni, T., Parkinson’s foundation
1525  quality improvement initiative investigators steering committee members, PF Qll principle

1526  investigators. (2021): Patterns and predictors of referrals to allied health services for individuals
1527  with Parkinson’s disease: A Parkinson’s foundation (PF) QIl study. Parkinsonism and related

1528  disorders, 83, pp115-122. https://doi.org/10.1016/j.parkreldis.2020.11.024

1529 Rosch, A.D., Taub; E., Gschwandtner, U. and Fuhr, P.(2022). Evaluating a Speech-Specific and a
1530  Computerized Step-Training-Specific Rhythmic Intervention in Parkinson's Disease: A Cross-Over,
1531 Multi-Arms Parallel Study. Frontiers in Rehabilitation Sciences, 2, 783259.

1532 httpsi//doi.org/10.3389/fresc.2021.783259

1533 Rusz, J., Hlavnicka, J., Tykalova, T., Novotny, M., Dusek, P., Sonka, K. and R{zicka, E. (2018).

1534  Smartphone Allows Capture of Speech Abnormalities Associated With High Risk of Developing
1535  Parkinson’s Disease. IEEE Transactions on Neural Systems and Rehabilitation Engineering, 26, 1495-
1536  1507. https://doi.org/104109/TNSRE.2018.2851787

1537  Rusz,J., Krack, P. and Tripoliti, E. (2024). From prodromal stages to clinical trials: The promise of
1538  digital speech biomarkers in Parkinson’s disease. Neuroscience and biobehavioural reviews, 167,
1539  105922. https://doi.org/10.1016/j.neubiorev.2024.105922

1540  Rusz, J., Tykalova, T., Novotny, M., Zogala, D., Ruzicka, E. and Dusek, P. (2022). Automated speech
1541 analysis in early untreated Parkinson's disease: relation to gender and dopaminergic transporter
1542 imaging. European Journal of Neurology, 29, pp81-90. https://doi.org/10.1111/ene.15099

rcslt.org |48


https://doi.org/10.3233/NRE-2009-0462
https://doi.org/10.3233/NRE-2009-0462
https://www.bjorl.org/en-lombards-effects-implication-in-intensity-articulo-S1808869415301294
https://www.bjorl.org/en-lombards-effects-implication-in-intensity-articulo-S1808869415301294
https://doi.org/10.1002/mds.27460
https://doi.org/10.1136/jnnp.71.4.493
https://doi.org/10.1016/j.jcomdis.2014.09.004
https://doi.org/10.1016/j.parkreldis.2020.11.024
https://doi.org/10.3389/fresc.2021.783259
https://doi.org/10.1109/TNSRE.2018.2851787
https://doi.org/10.1016/j.neubiorev.2024.105922
https://doi.org/10.1111/ene.15099

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1543 Rusz, J., Tykalova, T., Salerno, G., Bancone, S., Scarpelli, J. and Pellecchia, M. T. (2019). Distinctive
1544  speech signature in cerebellar and parkinsonian subtypes of multiple system atrophy. fournal of
1545 neurology, 266, pp1394-1404. https://doi.org/10.1007/s00415-019-09271-7

1546  Rusz, J., Tykalova, T., Novotny, M., Zogala, D., Sonka, K., Ruzicka, E. and Dusek, P. (2021). Defining
1547  speech subtypes in de novo Parkinson's disease: response to long-term levodopa therapy.
1548  Neurology, 97, e2124-e2135. https://doi.org/10.1212/WNL.0000000000012878

1549  Sackley, C. M., Rick, C., Brady, M. C., Woolley, R., Burton, C., Patel, S., Masterson-Algar, P., Nicoll, A.,
1550  Smith, C. H., Jowett, S., Ives, N., Beaton, G., Dickson, S., Ottridge, R..Sharp, L., Nankervis, H.,

1551 Clarke, C. E. and on behalf of the PD COMM collaborative group: (2024). Lee Silverman voice

1552 treatment versus NHS speech and language therapy versus.control for dysarthria in people with
1553  Parkinson's disease (PD COMM): pragmatic, UK based, multicentre, three arm, parallel group,
1554 unblinded, randomised controlled trial. The British medical journal, 386(e078341),

1555  https://doi.org/10.1136/bmj-2023-078341

1556  Sale P, Castiglioni D, De Pandis MF, Torti M, Dall’Armi V, Radicati FG, Stocchi F.. The Lee Silverman
1557  Voice Treatment (LSVT®) speech therapy in progressive supra nuclear palsy. 2015 European
1558  Journal of Physical and rehabilitation medicine. Vol 51, 5:569-574. Available from

1559  https://pubmed.ncbi.nlm.nih.gov/26438088/ accessed 10t June 2025

1560  Sarkar, P., Cole, A., Scolding, N. J. and Rice, C. M:(2016). Percutaneous endoscopic gastrostomy
1561 tube insertion in neurodegenerative disease: A retrospective study and literature review. Clinical
1562  endoscopy, 50(3), pp270-278:https://doi.org/10.5946/ce.2016.106

1563  Schrag, A., Hovris, A; Morley, D., Quinn, N. and Jahanshahi, M. (2006). Caregiver-burden in
1564  parkinson's disease is closely associated with psychiatric symptoms, falls, and

1565 disability. Parkinsonism & related disorders, 12(1),35-41.

1566  https://doi.org/10.1016/j.parkreldis.2005:06.011

1567  Schulz, G., Halpern, A., Spielman, J., Ramig, L., Panzer, |, Sharpley, A. and Freeman, K. (2021).
1568  Single work intelligibility of individuals with Parkinson’s disease in noise: Pre-specified secondary
1569  outcome variables from a randomised control trial (RCT) comparing two intensive speech

1570 treatments (LSVT LOUS vs. LSVT ARTIC). Brain sciences, 11(7), 857.

1571 https://doi.org/10.3390/brainsci11070857

1572 Seppi, K., Ray Chaudhuri, K; Coelho, M., Fox, S. H., Katzenschlager, R., Perez Lloret, S., Weintraub,
1573  D., Sampaio, C. and the collaborators of the Parkinson's Disease Update on Non-Motor

1574  Symptoms Study Group on behalf of the Movement Disorders Society Evidence-Based Medicine
1575  Committee (2019). Update on treatments for nonmotor symptoms of Parkinson's disease-an
1576  evidence-based medicine review. Movement disorders: official journal of the Movement Disorder
1577  Society, 34(2), 180-198. https://doi.org/10.1002/mds.27602

1578  Seppi, K., Weintraub, D., Coelho, M., Perez-Lloret, S., Fox, S. H., Katzenschlager, R., Hametner, E.
1579 M., Poewe, W., Rascol, O., Goetz, C. G. and Sampaio, C. (2011). The Movement Disorder Society
1580  Evidence-Based Medicine Review Update: Treatments for the non-motor symptoms of

rcslt.org |49


https://doi.org/10.1007/s00415-019-09271-7
https://doi.org/10.1212/WNL.0000000000012878
https://doi.org/10.1136/bmj-2023-078341
https://pubmed.ncbi.nlm.nih.gov/26138088/
https://doi.org/10.5946/ce.2016.106
https://doi.org/10.1016/j.parkreldis.2005.06.011
https://doi.org/10.3390/brainsci11070857
https://doi.org/10.1002/mds.27602

Parkinson's member guidance - DRAFT FOR CONSULTATION [
O RCSLT

1581 Parkinson's disease. Movement disorders: official journal of the Movement Disorder Society, 26 Suppl
1582 3(0 3), S42-S80. https://doi.org/10.1002/mds.23884

1583 Sevitz, J. S., Kiefer, B. R., Huber, J. E. and Troche, M. S. (2021). Obtaining Objective Clinical
1584  Measures During Telehealth Evaluations of Dysarthria. American journal of speech-language
1585  pathology, 30(2), 503-516. https://doi.org/10.1044/2020_AJSLP-20-00243

1586 Schalling, E., Gustafsson, J., Ternstrom, S., Bulukin Wilén, F. and Sédersten, M. (2013). Effects of
1587  tactile biofeedback by a portable voice accumulator on voice sound level in speakers with
1588  Parkinson's disease. Journal of voice: official journal of the Voice Foundation, 27(6), 729-737.
1589  https://doi.org/10.1016/j.jvoice.2013.04.014

1590  Shimohata, T., Aizawa, N., Nakayama, H., Taniguchi, H., Ohshima, Y., Okumura, H., Takahashi, T.,
1591 Yokoseki, A., Inoue, M. and Nishizawa, M. (2016). Mechanisms and prevention of sudden death in
1592  multiple system atrophy. Parkinsonism & related disorders, 30, 1-6.

1593  https://doi.org/10.1016/j.parkreldis.2016.04.011

1594  Simmons-Mackie, N., Raymer, A. and Cherney, L. R. (2016). Communication partner training in
1595  aphasia: An updated systematic review. Archives of physical medicine and rehabilitation, 97(12),
1596  2202-2221.e8. https://doi.org/10.1016/j.apmr.2016.03.023

1597  Simons, J. A., Fietzek, U. M., Waldmann, A., Warnecke, T., Schuster, T., andCeballos-Baumann, A.
1598  0.(2014). Development and validation of a new screening questionnaire for dysphagia in early
1599  stages of Parkinson's disease. Parkinsonism & related disorders, 20(9), pp992-998.

1600  https://doi.org/10.1016/j.parkreldis.2014.06.008

1601 Skodda, S., Gronheit, W., Mancinelli, N., andSchlegel, U. (2013). Progression of voice and speech
1602  impairmentin the course of Parkinson's disease: a longitudinal study. Parkinsons Disease, 389195.
1603  https://doi.org/10.1155/2013/389195

1604  Skrabal D, Tykalova T, Klempir J, Ruzicka E, Rusz J. Dysarthria enhancement mechanism under
1605  external clear speech instruction in Parkinson’s disease, progressive supra nuclear palsy and
1606  multiple system atrophy. (2020). ] of Neural Transmission 127:905-914.

1607  https://doi.org/10.1007/s00702-020-02171-5

1608  Sonoda, Y., Yoshida, N., Kawami, K., Kitamura, A., Ogawa, N., Yamakawa, I., Kim, H., Sanada, M.,
1609  Imai, S., and Urushitami, M. (2021) Short-term effect of intensive speech therapy on dysarthria in
1610  patients with sporadic spinocerebellar degeneration. Journal of speech, language and hearing

1611 research, 64, pp725-733. https://doi.org/10.1044/2020_JSLHR-20-00259

1612  South, A. R., Somers, S. M. and Jog, M. S. (2010). Gum chewing improves swallow frequency and
1613  latency in Parkinson patients: a preliminary study. Neurology, 74(15), pp1198-1202.
1614  https://doi.org/10.1212/WNL.0b013e3181d9002b

1615  Steurer, H., Albrecht, F., Kérner Gustafsson, J., Razi, A., Franzén, E., and Schalling, E. (2024). Speech
1616  and neuroimaging effects following HiCommunication: a randomized controlled group

1617 intervention trial in Parkinson’s disease. Brain Communications, 6(4),

1618  fcae235. https://doi.org/10.1093/braincomms/fcae235

rcslt.org |50


https://doi.org/10.1002/mds.23884
https://doi.org/10.1044/2020_AJSLP-20-00243
https://doi.org/10.1016/j.jvoice.2013.04.014
https://doi.org/10.1016/j.parkreldis.2016.04.011
https://doi.org/10.1016/j.apmr.2016.03.023
https://doi.org/10.1016/j.parkreldis.2014.06.008
https://doi.org/10.1155/2013/389195
https://doi.org/10.1007/s00702-020-02171-5
https://doi.org/10.1044/2020_JSLHR-20-00259
https://doi.org/10.1212/WNL.0b013e3181d9002b
https://doi.org/10.1093/braincomms/fcae235

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1619 Sturkenboom, I. H. W. M., Talebi, A. H., Maas, B. R., de Vries, N. M., Darweesh, S. K. L. and Kalf, J. G.
1620  (2024). Specialized allied health care for Parkinson’s disease: State of the art and future

1621 directions. Journal of Parkinson’s disease, 14, ppS193-S207. https://dx.doi.org/10.3233/]PD-

1622  230307.

1623  Tamplin, )., Haines, S. J., Baker, F. A., Sousa, T. V., Thompson, Z., Crouch, H., Dunn, S., Tull, V.,
1624  Vogel, A. P. and Morris, M. E. (2024). ParkinSong Online: Feasibility of Telehealth Delivery and
1625  Remote Data Collection for a Therapeutic Group Singing Study in Parkinson's. Neurorehabilitation
1626 and neural repair, 38(2), 122-133. https://doi.org/10.1177/15459683231219269

1627  Tamplin, )., Morris, M. E., Marigliani, C., Baker, F. A. and Vogel, A¢P. (2019). ParkinSong: A
1628  Controlled Trial of Singing-Based Therapy for Parkinson's Disease. Neurorehabilitation and neural
1629  repair, 33(6), 453-463. https://doi.org/10.1177/1545968319847948

1630  Tamplin, J., Morris, M. E., Marigliani, C., Baker, F. A., Noffs, G. and Vogel, A. P. (2020). ParkinSong:
1631 Outcomes of a 12-month controlled trial of therapeutic singing groups in Parkinson's disease.
1632  Journal of Parkinson’s disease, 10(3) pp1217-1230. https://doi.org/10.3233/|PD-191838

1633  Taniguchi, H., Nakayama, H., Hori, K., Nishizawa, M., Inoue, M<and Shimohata, T. (2015).
1634  Esophageal Involvement in Multiple System Atrophy. Dysphagia, 30(6), 669-673.
1635  https://doi.org/10.1007/s00455-015-9641=2

1636  Theodoros, D. G., Constantinescu, G., Russell, T. G;; Ward, E. C., Wilson, S. J. and Wootton, R.
1637 (2006). Treating the speech disorder in Parkinson's disease online. Journal of Telemedicine and
1638 Telecare, 12(3_suppl), 88-91. https://doi.org/10.1258/135763306779380101

1639 Thilakaratne, R., Loftus, A. M. and Cocks, N. (2021). Assessing and treating conversations with
1640  partners in Parkinson’s disease: A scoping review of the evidence. International Journal of Speech-
1641 Language Pathology, 24(4), pp427-436. https://doi.org/10.1080/17549507.2021.1978545

1642  DelToyomura, A., Fujii, T. and Kuriki, S. (2015). Effect of an 8-week practice of externally triggered
1643  speech on basal ganglia activity of stuttering and fluent speakers. Neurolmage, 109, 458-468.
1644  httpsi//doi.org/10.1016/[.neuroimage.2015.01.024

1645  Tripoliti, E., Limousin, P., Foltynie, T., Candelario, J., Aviles-Olmos, ., Hariz, M. I. and Zrinzo, L.
1646  (2014). Predictive factors of speech intelligibility following subthalamic nucleus stimulation in
1647  consecutive patients with Parkinson's disease. Movement disorders, 29(4), pp532-53.

1648  https://doi.org/10.1002/mds.25816

1649  Tripoliti, E., Zrinzo, L., Martinez-Torres, |., Frost, E., Pinto, S., Foltynie, T., Holl, E., Petersen, E.,

1650  Roughton, M., Hariz, M. |. and Limousin, P. (2011). Effects of subthalamic stimulation on speech of
1651 consecutive patients with Parkinson disease. Neurology, 76(1), 80-86.

1652  https://doi.org/10.1212/WNL.0b013e318203e7d0

1653  Troche, M. S, Curtis, J. A, Sevitz, J. S., Dakin, A, Perry, S. E., Borders, J. C., Grande, A. A, Mou, Y.,
1654  Venegas-Arroyave, N. and Hegland, K. W. (2022). Rehabilitating cough dysfunction in Parkinson’s
1655 disease: A randomized controlled trial. Movement disorders, 38(2), pp201-2011.

1656  https://doi.org/10.1002/mds.29268

rcslt.org |51


https://dx.doi.org/10.3233/JPD-230307
https://dx.doi.org/10.3233/JPD-230307
https://doi.org/10.1177/15459683231219269
https://doi.org/10.1177/1545968319847948
https://doi.org/10.3233/JPD-191838
https://doi.org/10.1007/s00455-015-9641-2
https://doi.org/10.1258/135763306779380101
https://doi.org/10.1080/17549507.2021.1978545
https://doi.org/10.1016/j.neuroimage.2015.01.024
https://doi.org/10.1002/mds.25816
https://doi.org/10.1212/WNL.0b013e318203e7d0
https://doi.org/10.1002/mds.29268

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

1657  Troche, M. S., Okun, M. S., Rosenbek, J. C., Musson, N., Fernandez, H. H., Rodriguez, R., Romrell, J.,
1658  Pitts, T., Wheeler-Hegland, K. M. and Sapienza, C. M. (2010). Aspiration and swallowing in

1659  Parkinson disease and rehabilitation with EMST: a randomized trial. Neurology, 75(21), 1912-1919.
1660  https://doi.org/10.1212/WNL.0b013e3181fef115

1661 Tsukita, K., Sakamaki-Tsukita, H. and Takahashi, R. (2022). Long-term Effect of Regular Physical
1662  Activity and Exercise Habits in Patients With Early Parkinson Disease. Neurology, 98(8), e859-e871.
1663  https://doi.org/10.1212/WNL.0000000000013218

1664  Tsuboi, T., Watanabe, H., Tanaka, Y., Ohdake, R., Sato, M., Hattori, M., Kawabata, K., Hara, K.,
1665 Nakatsubo, D., Maesawa, S., Kajita, Y., Katsuno, M. and Sobue, G. (2019). Clinical correlates of
1666  repetitive speech disorders in Parkinson's disease. Journal of the neurological sciences, 401, pp67-
1667  71. https://doi.org/10.1016/}.jns.2019.04.012

1668  Tykalova, T., Rusz, J., Cmejla, R., KlempiF, J., RGZickovd, Hy, Roth, J. and RiZicka, E. (2015). Effect of
1669  dopaminergic medication on speech dysfluency in Parkinson's disease: a longitudinal

1670 study. Journal of neural transmission (Vienna, Austria: 1996), 122(8), pp1135-1142.

1671 https://doi.org/10.1007/s00702-015-1363-y

1672  Tykalova, T., Rusz. J., Klempir, J., Cmejla, R. and Ruzicka, E. (2017). Distinct patterns of imprecise
1673  consonant articulation among Parkinson’s.disease, progressive supranuclear palsy and multiple
1674  system atrophy. Brain & language, 165, pp1-9. http://dx.doi.org/10.1016/j.bandl.2016.11.005

1675  van der Eijk, M., Nijhuis, F. A., Faber, M. J."and Bloem, B. R. (2013). Moving from physician-
1676  centered care towards patient-centered care forParkinson's disease patients. Parkinsonism &
1677  related disorders, 19(11),923-927. https://doi.org/10.1016/j.parkreldis.2013.04.022

1678 van Stan, J. H., Gustafsson, J., Schalling, E. and Hillman, R. E. (2014). Direct comparison of three
1679  commercially available devices for voice ambulatory monitoring and biofeedback. Perspectives of
1680  the ASHAspecialinterest group: SIG 3 voice and upper airway disorders, 24(2), pp80-86.

1681 httpsi//doi.org/10.1044/vvd24.2.80

1682  Vatter,S., Stanmore, E., Clare, L., McDonald, K. R., McCormick, S. A. and Leroi, I. (2020). Care
1683  burden and mental ill health in spouses of people with Parkinson Disease dementia and Lewy
1684  Body dementia. Journal of geriatric psychiatry and neurology, 33(1), 3-14.

1685  https://doi.org/10.1177/0891988719853043

1686  Wagner E. H. (2010). Academia, chronic care and the future of primary care. Journal of general
1687  internal medicine, 25 Suppl 4(Suppl 4), S636-S638. https://doi.org/10.1007/s11606-010-1442-6

1688  Warnecke, T., Oelenberg, S., Teismann, I., Hamacher, C., Lohmann, H., Ringelstein, E. B. and
1689  Dziewas, R. (2010). Endoscopic characteristics and levodopa responsiveness of swallowing
1690  function in progressive supranuclear palsy. Movement disorders: official journal of the Movement
1691 Disorder Society, 25(9), pp1239-1245. https://doi.org/10.1002/mds.23060

1692  Warnecke, T., Dziewas, R. and Langmore, S. (2018). Neurogenic dysphagia (2nd edition) Springer
1693  nature: Switzerland.

rcslt.org |52


https://doi.org/10.1212/WNL.0000000000013218
https://doi.org/10.1016/j.jns.2019.04.012
https://doi.org/10.1007/s00702-015-1363-y
http://dx.doi.org/10.1016/j.bandl.2016.11.005
https://doi.org/10.1016/j.parkreldis.2013.04.022
https://doi.org/10.1044/vvd24.2.80
https://doi.org/10.1177/0891988719853043
https://doi.org/10.1007/s11606-010-1442-6
https://doi.org/10.1002/mds.23060

1694
1695
1696

1697
1698
1699
1700

1701
1702
1703

1704
1705
1706

1707
1708
1709

1710
1711

1712
1713
1714

1715
1716
1717
1718

Parkinson's member guidance - DRAFT FOR CONSULTATION I
O RCSLT

Weise, D., Claus, I, Dresel, C. Kalbe, E., Liepelt-Scarfone, I., Lorenzl, S., Redecker, C. and Urban, P.
P (2024). Multidisciplinary care in Parkinson’s disease. / Neural Transm, 131, pp1217-1227
https://doi.org/10.1007/s00702-024-02807-w

Wells, G. A, Shea, B., O'Connell, D., Peterson, J., Welch, V., Losos, M. and Tugwell, P. The
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in meta-
analysis. Available from: https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
(Accessed 25 March 2025)

Whitfield, J. A., Delong, C., Goberman, A. M. and Blomgren, M. (2018). Fluency adaptation in
speakers with Parkinson disease: a motor learning perspective.International journal of speech-
language pathology, 20(7), pp699-707. https://doi.org/10.1080/17549507.2017.1341549

Whitfield, J. A., andGoberman, A. M. (2017). Speech Motor Sequence Learning: Acquisition and
Retention in Parkinson Disease and Normal Aging. Journal of speech, language, and hearing
research: JSLHR, 60(6), pp1477-1492. https://doi.org/10.1044/2016_JSLHR-S-16-0104

Yorkston, K. M. and Beukelman, D. R. (1978). A comparison of techniques for measuring
intelligibility of dysarthric speech. Journal of communication disorders, 11(6), pp499-512.
https://doi.org/10.1016/0021-9924(78)90024-2

Yorkston, K. M. and Beukelman, D. R.(1984). Assessment of intelligibility of dysarthric speech. Tigard,
Or; C.C. Publications.

Yu Chua, W., Wang, J. D. J4-Chan, C. K. M., Chan, L-L. and Tan, E-K. (2024). Risk of aspiration
pneumonia and hospital mortality.in Parkinson disease: A systematic review and meta-analysis.
European journal of neurology, 31(12), e16449. https://doi.org/10.1111/ene.16449

Zhan, A., Mohan, S., Tarolli, C., Schneider, R. B., Adams, J. L., Sharma, S., Elson, M. J., Spear, K. L.,
Glidden, A. M., Little, M. A, Terzis, A., Dorset, E. R. and Saria, S. (2018). Using smartphones and
machine learning to quantify Parkinson Disease severity. Journal of American medical association
neurology, 75(7), pp876-880. https://doi.org/10.1001/jamaneurol.2018.0809

rcslt.org |53


https://doi.org/10.1007/s00702-024-02807-w
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.1080/17549507.2017.1341549
https://doi.org/10.1016/0021-9924(78)90024-2
https://doi.org/10.1111/ene.16449
https://doi.org/10.1001/jamaneurol.2018.0809

	Parkinson’s member guidance
	DRAFT FOR CONSULTATION
	12 August 2025
	Kathleen Graham, Senior project manager, Kathleen.graham@rcslt.org


	1. About Parkinson’s and atypical Parkinson’s
	1.1 Parkinson’s
	1.2 Atypical parkinsonism
	1.2.1 Progressive supranuclear palsy (PSP)
	PSP speech characteristics
	PSP eating, drinking and swallowing characteristics

	1.2.2 Multiple system atrophy (MSA)
	MSA speech characteristics
	MSA eating, drinking and swallowing characteristics

	1.2.3 Corticobasal syndrome
	CBS speech characteristics
	CBS eating, drinking and swallowing characteristics


	2. Healthcare management principles
	2.1 The ICF model for Parkinson’s
	2.2 Multidisciplinary collaboration – integrated care
	2.3 Person-centred approach
	2.4 Support for self-management: motivation for change
	2.5 Maintenance of speech after intensive rehabilitation
	2.6 Stage-specific needs
	2.7 Support and training for caregivers

	3. Speech and language therapy for PwP: core areas for speech and language therapy
	3.1 Communication
	3.1.1 Acquired neurogenic stuttering or palilalia
	3.1.2 Prevalence of speech difficulties

	3.2 Eating, drinking and swallowing
	3.2.1 Prevalence of eating, drinking and swallowing problems

	3.3 Saliva control
	3.3.1 Prevalence of sialorrhea


	4. History taking and examination
	4.1. History taking
	4.2 Speech examination: what and how to examine

	4.3 Benefits of audio and video recording
	4.3.1 Remote speech assessment

	4.4 Swallow examination
	4.4.1 Dystussia (impaired cough ability)
	4.4.2 Medication and pill swallowing
	4.4.3 Artificial nutrition and hydration
	4.4.4 Assessing sialorrhea


	5. Communication interventions
	5.1 LSVT LOUD
	5.2 Singing
	5.3 Biofeedback
	5.4 Masking noise/SpeechVive/delayed auditory feedback
	5.5 Group interventions
	5.6 Technology for treatment
	5.7 Communication partner training
	5.8 Acquired neurogenic stuttering (ANS)
	5.9 PSP
	5.10 MSA

	6. Swallowing interventions
	6.1 Electrical stimulation therapy
	6.2 Biofeedback
	6.3 Expiratory muscle strength training

	7. Saliva interventions
	7.1 Pharmacological treatment
	7.2 Behavioural treatments

	8. Further considerations
	8.1 When to refer on
	Soon after diagnosis (<2yrs)
	Middle stages
	Late stages

	8.2 Tools to monitor change
	8.3 Side effects of pharmacological and surgical treatments
	8.4 Communication with PwP, caregivers and care settings (linking in- and outpatient care)
	8.5 Facial bradykinesia/hypomimia and the impact on communication
	8.6 Evidence for telehealth in therapy

	9. Contributors and development of the guidance
	9.1 Contributors
	9.2 Development
	9.3 Intended outcome for SLTs
	9.4 Intended outcomes for PwP
	9.5 Intended outcomes for clinicians, health commissioners and other health care professionals
	9.6 Implementation
	9.7 Selecting speech and language therapy measurement tools and sources of evidence
	9.8 Limitations of the guidance

	10. References


