1.  PROJECT TITLE 
Use of Expiratory Muscle Strength Training (EMST) in the treatment of dysarthria associated with Parkinsons Disease.
2. INVESTIGATORS

Principal researcher: 

Kate Rowntree (Speech Pathologist, ISLHD).
Co-investigators:

-Katie Tsaccounis (Speech Pathologist, ISLHD)

-Ashleigh Brown (Speech Pathologist, ISLHD)

-Emma Woods (Speech Pathologist, ISLHD)

-Jessica Boehm-Leslie (Speech Pathologist, ISLHD)
-Melissa Edwards (Speech Pathologist, ISLHD)

3.  RATIONALE / BACKGROUND
a) Introduction

Individuals with Parkinsons Disease often experience decline in the quality of their voice, reduction in voice volume, and reduced speech articulation precision (a collective of symptoms referred to as ‘hypokinetic dysarthria’). In this population, the cause of these changes is commonly associated with unintentionally reduced amplitude of effort. This results in reduced respiratory effort while speaking, and reduced range of the movement of the mouth for precise articulation. 

A commonly known form of treatment for the management of speech and voice changes in this population is the ‘Lee Silverman Voice Treatment ‘(LSVT) program. This is an intensive behavioural program that trains individuals to use a higher voice volume in “real world” speaking tasks, with a focus on the individual recalibrating the level of effort required to achieve a strong and clear voice quality. This treatment is commonly regarded as the “gold standard” treatment for this population. In a review of therapy approaches for this population by the Academy of Neurologic Communications (ANCDS), LSVT had the greatest number of positive findings, and it was regarded that most studies into LSVT could be interpreted with confidence (15). There are currently few alternative options for evidence-based therapy that may be offered for this population. 

Although LSVT has an established literature base, access to this intensive therapy may be restricted by a patient’s eligibility (e.g. cognitive impairment with poor carryover), or due to limitations of speech pathology services to meet the treatment intensity (4 days a week for 4 weeks).  There are few further evidence-based treatment options that may be offered. In this case, patients often receive no intervention, or a trial of intervention known to have little proven benefit. Additional evidence-based treatment options would allow a range of therapy approaches to be offered according to individual factors.

Expiratory muscle strength training (‘EMST’) is a is a rehabilitation approach that aims to increase strength of expiratory airflow, with intended applications for both ventilatory and non-ventilatory tasks, such as speech. (13, 11). The rehabilitation principle of EMST is to increase expiratory effort during breathing exercises, through the use of a resistance or pressure loaded device. Individuals must use their maximal effort while blowing air through the device in order to overcome the level of resistance, which encourages practice at a highest possible level of effort. The ‘EMST-150’ is one example of a range of commercially available EMST devices. This particular device has been frequently used in research literature in previous studies exploring benefits of EMST to improve speech and voice function.
b) Clinical hypothesis for the use EMST in management of voice and speech change associated with Parkinsons Disease.

Given that respiratory drive is known to underlie many of the speech and voice changes seen in individuals with Parkinsons Disease, it may be hypothesised that increasing strength of expiration will achieve improvement in speech and voice quality.  As such, EMST is increasingly being considered as an adjunct for therapies for this population (e.g. used in collaboration with the ‘LSVT’ program). 
However, while EMST has been shown to improve capacity for expiratory strength following training, the concept that this will immediately carry over to voice and speech has not been proven. Particularly in the case of hypokinetic dysarthria where the cause of dysfunction is typically regarded to be related to a scaling down of the amplitude of respiratory and speech movements (rather than reduced strength per se), it must be further considered if increasing capacity for expiratory strength alone would directly lead to functional improvement in expiratory output during speaking tasks.
c) What is already known about the application of EMST for treatment of Parkinsons Disease, and other patient populations with speech and voice changes:

· Previous studies targeting respiratory strength and coordination in isolation (i.e. not incorporating speech and voice tasks) for individuals with Parkinsons Disease found limited improvement in functional voice and speech (1, 2). However, nil known previous studies have used an EMST device in their respiratory training protocols.

· EMST has demonstrated benefits for individuals with Parkinsons Disease in other areas of function, including swallowing and cough function. People with Parkinsons Disease who trained with an EMST device were seen to have increased strength of voluntary cough (8), and reduced instances of swallowed material entering the airway during swallowing (8, 14 ).
· Studies specifically exploring use of an EMST device to improve voice and speech function in other populations have shown mixed results. For instance, in a single case study by Jones et al (9), a patient with Lance Adams syndrome presenting with mixed dysarthria saw improvements in speech intelligibility, with nil other co-occurring treatment. Conversely, in a study by Chiari et al (10) no statistically significant improvements were seen across a range of measures. 
d) What is not known about the use of EMST for management of individuals experiencing speech and voice changes:

· Nil known studies have specifically explored the use of EMST used in isolation to improve speech and voice in the Parkinsons Disease population.
· While previous studies suggest that therapy targeting respiration in isolation may not generalise to functional speech, it is not known if use of an EMST training device may achieve a greater benefit than approaches previously researched. EMST may be considered novel in that it imposes a high level of resistance, which encourages a level of exercise effort at a maximal level of challenge. During skilled training at a high level of challenge, such as that induced by the ‘EMST-150’, there is a reasonable hypothesis that this may lead to enhancement of motor and sensory excitability of the cortical areas, leading to increased strength and coordination of tasks sharing these targeted muscle groups. In this case, this may refer increased respiratory drive during functional speaking (this exercise principle is known as transference).
· As previous studies that have explored the use of EMST in the management of speech and voice have achieved mixed results, it is suspected that the success of EMST may vary dependant on patient presentation (e.g. medical diagnosis, parameters such as baseline respiratory function, etc), however these individual factors have not been explored.
e) Impact of the study

EMST devices are commercially available, and may appear as a plausible option for therapy for this population, however, the exact benefits of this device for this clinical purpose are unclear.

If the results of a study demonstrated a likely association between increased expiratory strength and improvement in functional speech and voice, this evidence may loan support to considering this form of therapy as an adjunct therapy and encourage further research into the potential utility of EMST as a sole means of therapy. If no improvement is observed, this would offer a caution for clinicians against recommending this therapy in isolation.

As it is suspected that the success of EMST may vary dependant on patient presentation, a case series design appears appropriate. Descriptive studies performed on a smaller scale may assist in elucidating individual factors that may influence outcomes, which may assist in directing future research which may be done with larger patient populations.
4.  AIMS / OBJECTIVES / HYPOTHESES
Research Question: Is there perceptual change to voice volume, voice quality, and/or speech articulation at the conclusion of 6 weeks of intensive EMST utilising a pressure threshold device, with nil co-occurring therapy, in individuals with hypokinetic dysarthria associated with Parkinsons Disease?

5.  PARTICIPATING SITES
1. Port Kembla Hospital (ISLHD).
6.  STUDY DESIGN
a) Type of study 
Case series design (2 participants). Note population size is limited due to expense of ‘EMST-150’ devices, which are single patient use.
b) Recruitment:

People on the speech pathology caseload with a diagnosis of Parkinsons Disease will be considered for inclusion within the study. It is anticipated that participants will likely be on the speech pathology outpatient caseload, or ‘Day Rehab’ program, based at Port Kembla Hospital. However, any patient population on a speech pathology caseload within the ISLHD who is able to attend a clinic appointment at Port Kembla Hospital may be considered. 
c) Inclusion criteria:

· Idiopathic Parkinsons disease, as diagnosed by a neurologist.

· Hypokinetic dysarthria as per perceptual speech pathology assessment, with characteristics including decreased volume and decline in speech articulation. To avoid ceiling effect, study only to include those with average conversational speaking volume lower than 70dB SLP (measured using a sound pressure meter, at 50cm distance), and with speech intelligibility (as measured on the ‘Frenchay Dysarthria’ assessment) under 90%. 

· Any age, gender, or time post onset/diagnosis of Parkinsons Disease.
· Considered by managing speech pathologist as cognitively able to follow the EMST treatment protocol.

· Not currently undergoing any other form of voice or speech treatment.

· Nil previous intervention targeting hypokinetic dysarthria.

· No planned medical interventions or changes to medication cycle over the period of EMST treatment (e.g. deep brain stimulation, modifications to medication regimen, etc).

· No contraindications as per the ‘EMST-150’ device manual, i.e. suspected pregnancy, untreated hypertension, recent stroke or high risk of stroke, cardiac abnormalities, asthma or COPD, history of collapsed lung, head/neck surgery, untreated GORD.
· Willingness to participate in the stated treatment program, to keep records of completed treatment, and to disclose any changes to medical status or interventions within the course of the treatment period.

d) Data to be collected and methods of data collection:

The primary measure in relation to the clinical question is relating to perceptual change in voice and speech quality. To determine that any measured changes are likely due to increased respiratory strength, aerodynamic measures will also be taken.

Based on current literature, it is hypothesised that aerodynamic measures will improve throughout the study. If there is observed improvement in both aerodynamic measures and perceived changes in speech and voice quality, this will suggest that there was generalisation of this increase in respiratory strength to functional speaking activity. Improvements in aerodynamic measures without perceived changes in speech and voice quality will suggest that increased strength reserve may not generalise to typical speaking tasks.

In addition to pre and post assessment measures, weekly aerodynamic measures will also be taken to monitor if measures follow an anticipated trend of improvement (hypothesis for weekly upward trend), to give greater confidence that any improvement seen on post assessment measure was not a performance fluctuation.

Descriptive analysis will be performed with data from pre and post intervention measures, and weekly intervention interval measures.
Perceptual speech and voice changes:

The following measurements will be taken:

1. Intelligibility subtest from the ‘Frenchay Dysarthria Test’. This test assesses the number of single words and phrases a listener is able to accurately distinguish, when heard without context (speaker reads 12 single words aloud at random from a set of 50, and 12 short phrases aloud at random from a set of 20). This tool will be used to determine if speech accuracy improves following treatment.

Data collection: Performance will be audio recorded prior to commencing treatment, and within 1 week following conclusion of treatment. Both recordings will be played to an unfamiliar listener (a speech pathologist working within the ISLHD, who was not involved in delivering treatment). The recordings will be played in random order; the listener will not be aware if the recording was taken prior to or following the treatment. The clinician will be asked to identify the words from audiotape, with percentage of words correctly identified calculated by the researcher. Comparison of words correct will be compared pre and post intervention for each participant.
2. The Russel and Oates ‘Perceptual voice profile’ will be completed. This is a rating scale used to describe disordered voice features on different parameters (e.g. strain, volume, pitch), and the degree of impairment of these features (range between normal to severe). This will be completed based on an audio recording taken of the participants reading a short text. Due to the subjective nature of this assessment, 2 speech pathologists with at least 5 years experience working with individuals with neurological deficits will listen to the voice sample, with impressions compared for inter-rater reliability. Any differences in ratings greater than 1 point on the scale will be discussed for resolution; if unable to resolve through discussion a 3rd listener may be asked to analyse the recording. Raters will be members of the speech ISLHD pathology department, who were not directly involved in delivering intervention. Ratings for each parameter will be compared pre and post for each participant.
3. Participants will complete the ‘Voice Handicap Index’ (V10). This is a 10-item self-rated questionnaire that explores individuals own perception of their voice, and the impact of voice dysfunction on their life. This will be used to explore the participants own perception of speech and voice change, and any reduction of handicap that may be related to their voice disorder. Participants will be asked to complete this questionnaire prior to commencing the study, and within 1 week of completing treatment. Overall rating will be compared pre and post intervention for each participant.
The primary researcher will not be involved in analysis of perceptual measures, to reduce risk of bias.
Aerodynamic measures:
· ‘Maximum expiratory pressure’. This will be recorded on initial assessment, and final assessment. Weekly measures will also be taken (hypothesis for a weekly upward trend). A ‘peak flow meter’ (handheld, non-invasive device used to record maximum speed air is expelled from the lungs) will be used to measure maximum expiratory flow. To monitor for fluctuations in performance, the participant will be asked to complete the task a minimum of 5 times, or until 3 productions achieved with scores are measured within no greater than 10% difference.
· ‘Maximum phonation time’. Participants will be asked to sustain a vowel sound as loudly as they can, for the longest duration possible (hypothesis for weekly upward trend). Duration will be measured using a stop watch. To monitor for fluctuations in performance, the participant will be asked to complete the task a minimum of 5 times, or until 3 productions achieved with scores are measured within no greater than 10% difference.
The researcher will complete pre and post intervention measures, and weekly intervention measures (there is no foreseen bias, due to objectivity of these measures). Percentage improvement pre and post intervention will be calculated, in addition to observation of weekly trend.
6. STUDY OUTLINE

Steps for each participant involved in this study are as follows:

a) Pre-intervention (to determine eligibility and seek consent)
-Patients currently on the active speech pathology caseload will be asked verbally if they may be interested in participating in the study, if they appear to meet eligibility criteria. This invitation may be from the researcher, or another speech pathologist currently involved in their care.

-If the patient is interested in the study, they will be given a copy of the ‘Plain Language participant information’ document, to further describe the study, including the inclusion and exclusion criteria. The clinician discussing participation may review this document with the participant at this time, or may encourage them to consider the document in their own time and contact the researcher (contact included in the document) if they are interested.

-If the participant is interested in being involved in the study after reviewing the ‘Plain Language’ document, a further meeting will be arranged with the researcher. The purpose of this meeting will be to confirm understanding of the study and capacity to consent to involvement, and confirm they meet eligibility criteria (including asking specific questions about their medical history, and taking brief voice and speech articulation measures).
-Information discussed in detail at the time of meeting the researcher will include the hypothesis and methods of the study, associated risks, potential benefits, and requirements for participation. Requirements will include:

1. Disclose the nature and timing of any medications taken to manage symptoms associated with Parkinson’s Disease, so that the researcher may time treatment sessions accordingly.

2. Attend a weekly clinic visit based at Port Kembla Hospital (once per week for 6 consecutive weeks). This is for the purpose of monitoring accurate use of the device, determining appropriate setting of the device, and to complete weekly assessment measures (note: if the participant cannot attend a clinic appointment however remains interested in being involved in the study, they may be offered a home visit for the duration of the study. They will be advised however that home visits will not be able to be offered after the study is over, if the participant wishes to continue intervention). 
3. Complete independent, home-based therapy at the following regimen: 5x exhalations into the ‘EMST-150’ device at pressure level as determined by the treating clinician, for 5 sets (total estimated time approximately 25mins per day), 5 days per week, for 6 weeks.

4. Participants will be asked to complete a log indicating the sets completed during the study.

5. Participants will be asked to advise of any changes to medical status over the period of treatment, including changes to medication schedule, acute illness, or apparent change in symptoms.

6. Participants will be asked about their experience using the device, including any barriers toward completing the therapy on the requested schedule.

-If the participant wishes to participate and is suitable as per inclusion/exclusion criteria, they (2 individuals) will be selected to take part in future assessment.  These individuals will be asked to sign a consent form to participate in the study. The primary researcher will complete consent forms with the participants, after confirming their understanding of the study and it’s associated risks and requirements. If the participant is uncertain if they would like to participate at the time of discussion or would like to discuss this with their significant others, the researcher will suggest making further contact within a weeks time to further discuss. 
-If the participant agrees to participate to the study at a later time (following initial information provision), information will be provided and discussed again to ensure adequate understanding of the study requirements/risks at this later time, prior to signing consent forms.

b) Pre-intervention assessment measures:

-Participants will be asked to attend an assessment session, which will be based in the at Port Kembla Hospital outpatient service. This appointment will take approximately 45-60mins. This will be led by the researcher.

-The assessment session will be timed according to the patient’s medication cycle (all measures to be consistently taken within 1 hour of taking medication, or consistently outside of this window, to avoid variation of “on/off” effects associated with Parkinsons Disease).

-The following measures will be taken prior to commencing therapy:

· 'Voice Handicap Index' (self-rating scale).

· Maximum expiratory pressures (minimum 5 x productions, or until 3 subsequent scores within 10% of each other), measured using a manual peak flow meter. 

· Maximum phonation times (minimum 5 productions, or until 3 subsequent scores within 10%).

· Intelligibility subtest from the ‘Frenchay Dysarthria assessment’ (words and sentences read aloud, on audiotape for analysis).
· A speaking passage recorded to audiotape for analysis. 
c) Intervention:

-Intervention will commence within 1 week of pre-intervention assessment (may be done immediately following completion of assessment measures i.e. within the same appointment).

-Intervention review sessions will take place at Port Kembla Hospital. Intervention review sessions will take approximately 30 mins.

The ‘EMST150™’ device will be used within training (Aspire Products, LLC)
-Within the first intervention session (week 1), the participant will be provided with an ‘EMST-150’ device, shown how to use the device, and trial use. ‘The EMST-150’ device will be set at an appropriate level for ongoing home practice based on performance within this session (the device will be set at the highest level possible where the participant may still consistently achieve the task, using maximal effort).

-Participants will be asked to attend a weekly review session for the remaining 6 weeks of treatment (week 2-6). As above, these appointments will be timed according to the patient’s medication cycle. During these sessions, the researcher will review the practice log including discussion of issues encountered over the week, ask about their subjective experience using the device, take weekly assessment measures (below) and update the device setting.

-Weekly measures to be taken: 

· Maximum phonation time (in seconds). Maximum phonation time will be taken across a minimum of 5 productions, or until 3 subsequent scores are reached within 10%. 

· Maximum expiratory pressures (minimum 5 x productions, or until 3 subsequent scores within 10% of each other), measured using a manual peak flow meter. 

d) Post intervention assessment measures:

-Following 6 consecutive weeks of treatment, the participant will attend a final session to complete post intervention measures. As above, this session will be timed according to the participants medication cycle.

-Measures will be identical to those completed at the time of pre-intervention. The appointment will take approximately 45-60 mins.

-At conclusion of treatment, participants will also be asked generally about their subjective experience using the EMST device. Any responses will be noted.

-Following completion of the study, if the patient saw gains from the intervention and wishes to continue to use the ‘EMST-150 device’, they may keep it for continued use. If the patient did not see gains or does not wish to continue to use the device, the device will be returned.

7.  ETHICAL CONSIDERATIONS
a) Conflict of interest:

· The primary researcher and other staff members working within the department who may be involved in interpreting data results have no known conflict of interest (no financial or other secondary gain for recommending a particular treatment).

c) Recruitment and selection of participants.

· Participants invited to participate in this study may include any individual with a diagnosis of Parkinsons disease currently on an active speech pathology caseload. 
· For a patient who is seeking intervention for management of speech and voice changes, speech pathologist assessment and recommendations for therapy will be made based on usual care. Invitation to participate in the study will be made following these recommendations. If interested in participating in the study, additional assessment required will take place. This will prevent unnecessary assessment for those not interested in participating, or the potential that individuals may opt to engage in the trial intervention only and decline typical evidence-based care recommendations they may have otherwise accepted.
· For individuals who may be invited to participate in the study who are not currently seeking intervention for speech and voice changes, they will be informed that they may access assessment and possible intervention for communication if they wish (beyond involvement in the trial), and the available avenues to access this.

c) Risk to achieving optimal therapeutic outcomes:

· While patients may or may not personally benefit from this form of therapy, participants recruited will still participate in ‘usual care’ treatment on it’s typical schedule. There is no forseeable therapeutic disadvantage from participating in the study (there is potential advantage above usual care). Individuals invited to participate in the study may:

· be on an active waiting list for an alternative form on therapy (this therapy will still be offered on usual schedule. If participation in the study will delay commencing typical therapy program, the participant will not be invited to participate in the study).
· have declined another form of therapy that was offered to them, or
· have been assessed as not appropriate for alternative forms of therapy. 
d) Informed consent:

· Participants will be advised (verbally and in writing) of the hypothesis for the intervention. It will be stated that it is not known if this therapy will be successful in treating speech and voice changes seen in Parkinsons Disease. They will be advised that research that has been done into this treatment approach has not been consistently successful in all other populations. 

· Participants will be advised that, if gains are seen during the 6 week treatment duration, it is anticipated that these gains will diminish if the participant does not continue intervention to maintain gains. i.e. long term benefits are not anticipated as a result of participation within the study.


e) Cost and burdens to patient:

· The cost of the device will be funded by the ISLHD department, therefore there will be no financial expense to patients. 

· There will be a time burden for patients (time spent discussing the project prior to giving consent, attending pre and post assessments, attending sessions, completing practice 5 days a week for 6 weeks). Patients will be advised that the therapy may not benefit them before making an informed decision to continue with the study.

· There will be a travel burden for participants attending appointments. If this is a barrier for participants, they may be offered a home visit. However, they will be advised that following conclusion of the trial, ongoing home visits cannot be provided by staff within the ISLHD to support maintenance if any gains are made during the therapy program.

f) Confidentiality and privacy:

All measurements will be completed within the outpatient setting at Port Kembla Hospital. Records will not be taken outside of this setting.

Identifying information:

· Names and other identifying information will not be included within any presentation of study results. If results are disseminated via any means, participants will be referred to numerically (participant 1, participant 2). 

· Names or other identifying information will not be provided to clinicians involved in analysis of assessment data, unless the clinician is actively involved in the patients care.

· Information about participants that may be included within disseminated results of the study include: 

· Participants ages (not date or month of birth)

· Participants gender

· Time since diagnosis with Parkinsons Disease

· Medication schedule (how many times medication is taken per day, any changes to medication during the time of the study), and description of symptoms related to their medication cycle that may have impacted the results of treatment, if relevant.

· Speech pathologists and participants subjective description of speech and voice characteristics (for example “mildly rough”, “moderately low in volume”).

· Health conditions felt to have possible impact on the success of treatment (e.g. asthma), may be commented on as an incidental observation.

g) Data security:

· Consent forms will include the names and signatures of participants involved in this study. This will be kept in a locked cabinet within the speech pathology department at Port Kembla Hospital, for a minimum of 15 years. This information will not be kept alongside any other documents belonging to the participants medical file, or the (de-identified) outcomes of the study.

· The assessment measures (raw data) described are common methods of assessment used within speech pathology, and are considered to be potentially relevant to routine patient care in the future. Assessment information will therefore be kept within the typical system for storing patient records:

· Hard copies of assessment outcomes (questionnaires, rating scales, test forms) will be scanned and saved to the patients electronic medical file within NSW health (eMR). This information will be accessible only to other health care professionals actively involved in the management of the patient.

· Audio recordings will be made within the speech pathology clinical setting, and transferred to a computer (as an MP3 file). This recording will be stored within a network computer drive that may only be accessed by current members of the speech pathology department within the ISLHD (managers permission required to gain access to the network, which is terminated on ceasing employment). Only speech pathologists involved in active management of the patient may access this information (as per ISLHD confidentiality policy). Audio files will be saved under the participants name and date of recording, and indexed in a digital file containing any other digital information directly concerning their care.

· Data taken during the project that is subsequently referred to within analysis for the study will be de-identified (for example, a table showing participants baseline and post intervention assessment scores will refer to participants as ‘participant 1’ and ‘participant 2’). This information will not be included within the patient record, or stored with any other information belonging to the patient record or otherwise associated with their clinical care.
h) Safety

A number of medical conditions are noted as cautions prior to commencement of use of the ‘EMST-150’ device. Before participating in study, participants will be asked to identify if they have been diagnosed/suspected to have any of the identified conditions. If identified, the participant may be excluded from the study, or further guidance/consent sought from their treating medical practitioner prior to commencing. 

The participants will be told (verbally and in writing) to discontinue use of the device if they experience pain (beyond abdominal muscular discomfort which is considered typical), or difficulty in breathing while using the device.
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