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Study Synopsis
	Title:
	Feasibility of introducing specialized vestibular physiotherapy in the Emergency Department: A pilot evaluation

	Short Title:
	Vestibular Physiotherapy in the Emergency Department (Dizzy-PT)

	Design:
	Pilot Feasibility Study and Retrospective Implementation Evaluation

	Study Location:
	Western Health

	Hospital:
	Sunshine Hospital

	Study Question:
	Pilot Feasibility Study

Is the introduction of a specialized vestibular physiotherapist into the Emergency Department (ED) feasible, and what is the impact of this service on rates of adherence to evidence-based practice, accuracy of diagnosis, and patient-reported outcomes for individuals with suspected peripheral vestibular dysfunction?
Retrospective Implementation Evaluation

Which elements of the PARIHS (Promoting Action on Research Implementation in Health Services) framework were influential on the implementation of specialized vestibular physiotherapy in the Emergency Department?

	Study Objectives:
	Pilot Feasibility Study 

To determine the feasibility of establishing a vestibular physiotherapy service in the ED, and to inform the design of a large multi-center cluster randomized trial investigating the effectiveness of this new model of care. 
Retrospective Implementation Evaluation

To describe the implementation of specialized vestibular physiotherapy in the ED at Sunshine Hospital, with reference to the PARIHS framework. 

	Inclusion Criteria:
	Pilot Feasibility Study 

Patients presenting to Sunshine ED with possible peripheral vestibular dysfunction identified by the treating medical officer during preliminary assessment. Patients available for assessment by a physiotherapist in the ED/EOU during therapist working hours of 8-4.30pm Monday to Friday

Retrospective Implementation Evaluation

· All patients who received specialist physiotherapy treatment during this trial are eligible to participate

· All staff (across disciplines) involved in the delivery of interventions during this trial are eligible to participate  

	Exclusion Criteria: 
	Pilot Feasibility Study 

Patients diagnosed with a clear medical cause for symptoms (e.g central neurological, hydrostatic, cardiac, endocrine causes etc.)
Patients unable / unwilling to provide written consent to participate in project, whether due to language, cognition, symptoms or any other reason.

	Number of Planned Subjects:
	Pilot Feasibility Study 

Due to the pilot nature of this study, a sample size calculation has not been completed. Sampling will be opportunistic and occur within the 4-month period for which staff funding is available to support the project.  
Retrospective Implementation Evaluation

The population available to invitation to participate in this evaluation is: 

· 32 patients recruited to the pilot feasibility study

· 17 staff members involved in the delivery of interventions (4 care coordinators, 9 doctors, 3 physiotherapists, and 1 nurse) 



	Investigational product:
	Pilot Feasibility Study 

A vestibular physiotherapy service (The Dizzy-PT Service) staffed by clinicians with post-graduate training in the assessment and management of peripheral vestibular conditions.

	Safety considerations:
	Pilot Feasibility Study 

The risk of potential misdiagnosis, particularly failure to identify a life-threatening medical condition such as a cerebrovascular accident, will be mitigated by provision of the new service in addition to routine care, rather than instead of any existing procedures. The vestibular physiotherapy service will work closely with ED medical officers to ensure their involvement supplements the care already being provided to relevant patients.  

	Statistical Methods:
	Pilot Feasibility Study 

This is a pilot exploratory study and statistical methodology will therefore be primarily descriptive. The key objective of the statistical analysis will be to provide summary statistics to inform future sample size calculations and service design. Secondary analysis will use appropriate regression modelling techniques (logistic for binary outcome variables and linear or quantile (depending on distribution) for continuous variables) to compare effectiveness outcomes between groups, if an adequate sample size is recruited. This secondary analysis will be exploratory.
Retrospective Implementation Evaluation

A mixed methods case study approach will be undertaken for this aspect of the study. As such, descriptive statistical methods (i.e. frequencies) will be utilized for quantitative data, while content analysis will be employed for all qualitative data. 

	Subgroups:
	Pilot Feasibility Study 

Not applicable.
Retrospective Implementation Evaluation

Patients and staff 


1. Introduction
1.1 Lay Summary

Presentations to the Emergency Department (ED) with acute dizziness are common. One of the causes of acute dizziness is a mechanical problem of the inner ear, called Benign Paroxysmal Peripheral Vertigo (BPPV). Safe physical bedside tests to determine if this is the cause of dizziness exist, as well as simple, exercise-based treatments to address the underlying problem. These are recommended for use in most patients with BPPV, though we know from research that this does not happen consistently.  Some physiotherapists are specially trained in this area and able to safely and effectively manage patients with BPPV but are not routinely available in ED. We therefore want to investigate whether having a suitably trained physiotherapist available to assess and treat these patients in ED is a feasible model of care and whether it increases the quality of clinical practice and improves outcomes for patients. 
This study will utilize two sequential method – pilot feasibility study and retrospective implementation evaluation – to understand the feasibility and impact of this model of care. The pilot feasibility study will compare physiotherapy assessment and management in addition to usual care to usual care alone for patients who present to the Sunshine Hospital ED with symptoms of dizziness, vertigo or imbalance. All patients will be assessed by a medical officer to ensure they are suitable for the study before they are approached by research staff.  Physiotherapists will assess for and, if indicated, treat BPPV in accordance with published best-practice clinical guidelines for this condition. Participants will also be invited to participate in a follow-up phone assessment with an ED research nurse 5-days after their ED visit to check on their progress. 
The retrospective implementation evaluation will describe the experience of implementing vestibular physiotherapy at Sunshine ED from the perspective of both patients and clinicians. All patients who received specialized vestibular physiotherapy as part of the pilot feasibility study will be eligible, and will be invited to participate in a brief telephone interview with a member of the research team. All staff who delivered interventions during the pilot feasibility study will also be eligible, and will have the choice of completing an outcome measure (Organizational Readiness for Change Assessment – ORCA), participating in a focus group or interview, or both. Data from all sources will then be integrated to formulate a comprehensive case study. 
1.2 Background Information
Benign Paroxysmal Positional Vertigo (BPPV) is the most common vestibular disorder in adults9, with a lifetime incidence of 2.4%, and is estimated to be an underlying contributing factor in 20-35% of patients presenting with dizziness4,10. These patients may present to ED with acute symptoms5. While typically characterized by positional or episodic vertigo, patients with BPPV may present with other symptoms such as subjective imbalance, lightheadedness, dizziness or falls9,20 so a high index of suspicion for this condition and appropriate clinical evaluation of patients with these symptoms is required. Despite the high prevalence of peripheral vestibular disorders such as BPPV3,13, available evidence suggests that they remain under- and misdiagnosed11. 
Two Clinical Practice Guidelines were published in 2008 to provide evidence-based recommendations for the assessment, diagnosis and treatment of BPPV; the first by the American Academy of Neurology1 and the second by the American Academy of Otolaryngology – Head and Neck Surgery.2 The latter was updated in 20173. These guidelines compile and synthesise the findings of hundreds of research papers, strongly recommend the use of physical assessment and treatment manoeuvres such as the Dix-Hallpike test (DHT), Supine Roll Test (SRT) and canalith-repositioning technique (CRT) (e.g. the Epley28 or Semont29 manoeuvres). A diagnosis of posterior canal BPPV should be made in response to a positive DHT (defined as observation of the characteristic up-beating torsional nystagmus pattern during the manoeuvre, with latent onset and resolution within 1-2 minutes3) or a diagnosis of lateral canal BPPV made in response to a positive SRT (defined as horizontal direction-changing positional nystagmus elicited by the test3). Treatment with a CRT is highly effective with reports of 67-89% efficacy with a single treatment compared with 0-48% spontaneous resolution.26
Despite the availability of these guidelines, research has also shown that BPPV is seldom diagnosed in accordance with evidence-based best-practice4-8, including in ED.5,8 As few as 4% of patients given a diagnosis of BPPV are treated with physical manoeuvres5. This finding is supported by data obtained through a clinical practice audit conducted at Western Health in 2016, which found that only 27%, 1% and 12% of appropriate patients received a DHT, SRT and CRT respectively. Accurate diagnosis and treatment of BPPV using simple and effective bedside techniques should be a clinical priority12. 
Barriers to implementation of guideline recommendations have been explored in the literature. These have included lack of awareness by clinicians4,11, gaps in knowledge5 perceived time constraints and difficulties with vague descriptions from patients leading to a dislike in treating these conditions11. Kerber et al. 2017 interviewed 50 emergency medicine physicians and identified common themes of prior negative experiences or forgetting how to complete the assessments/techniques, as well as misattributing patterns of nystagmus in the DHT or inappropriately relying on the history of the present illness14. A separate study, also published in 201715, demonstrated a substantial overlap in dizziness symptom types reported by patients with respect to clinical causes. Thus, the traditional emphasis on description of dizziness in formulating diagnosis27 may have limited utility.
Regardless of the underlying reasons, failure to follow best practice recommendations for management can lead to a range of negative consequences. Patients may be subjected to unnecessary diagnostic tests8,16-17 with no yield18, potentially resulting in a delay in diagnosis19. Delayed or misdiagnosis of BPPV is associated with an inappropriate use of vestibular suppressants and other medications8,16,17, increased risk of falls 11,20,21, prolonged disruption to daily activities13 and decreased quality of life10,11,22. “Chronification” of the underlying disorder can result from an incomplete work up or lack of diagnosis, with associated psychosomatic and physical sequelae17. There is also an associated financial cost, not only to the health service through prolonged diagnostic periods and multiple presentations, but also to patients and caregivers through attending appointments and work absenteeism10,19. 
While several authors have looked at why clinicians do not follow best-practice recommendations, there is little research investigating solutions to these issues. Thomas and Newman-Toker (2016)24 wrote about the potentially valuable diagnostic contributions allied health professionals such as vestibular physiotherapists could have in this field, and how teamwork between PTs and medical professionals may increase accuracy of diagnosis and effectiveness of treatment. To the author’s knowledge, there are no previous published studies that have explored the role or efficacy of physiotherapists in contributing to the management of dizziness presentations in the ED setting. 
In response to the evidence-practice gaps identified at a local level, as well as the established link to adverse patient outcomes, this pilot feasibility study will aim to evaluate the feasibility of using appropriately trained physiotherapists to improve adherence to evidence-based practice in the management of BPPV in ED. The impact of this new physiotherapy service (The Dizzy-PT Service) on patient outcomes will be explored, along with perceptions of implementation from both patients and clinicians, in order to inform the design of a future properly-powered cluster-randomised trial investigating this hypothesis. 
1.3 Study Locations
	Site
	Address
	Contact Person
	Phone
	Email

	Western Health: Sunshine Hospital
	176 Furlong Road St Albans, Victoria 3021
	Melanie Lloyd
	0419129825
	Melanie.Lloyd@wh.org.au


2. Study Objectives
2.1 Hypothesis

The implementation of a Vestibular Physiotherapy Service in ED is feasible, and improves accuracy of diagnosis, adherence to evidence-based practice and patient-reported outcomes (satisfaction with care, and symptoms measured by Dizziness Handicap Inventory (DHI)) for patients presenting with suspected peripheral vestibular dysfunction. 
2.2 Study Aims
This study will address the following four aims:
1) To determine the feasibility of a Vestibular Physiotherapy Service in the Emergency Department. 

2) To explore the effectiveness of this service in terms of improving accuracy of diagnosis, adherence to evidence-based practice and patient-reported outcomes for patients with suspected peripheral vestibular dysfunction.
3) To describe the implementation of specialized vestibular physiotherapy in the ED at Sunshine Hospital, with reference to the PARIHS framework.
4) To provide information to facilitate design of an appropriately powered multi-center cluster-randomized controlled trial (RCT) for investigating the impact of a Vestibular Physiotherapy Service on patient-reported outcomes.

2.3 Outcomes Measures
Pilot Feasibility Study 

As this is a pilot study to facilitate design of a larger cluster-RCT, the primary outcomes relate to the feasibility of the novel service delivery model in the target population. It is anticipated that objective clinical and patient-reported outcomes, such as representation to ED or DHI-score, will be used as the primary measurement of efficacy in future studies, and they are included here as secondary outcomes primarily to inform power calculations.  

Feasibility
The feasibility of the Vestibular Physiotherapy (Dizzy-PT) Service will be measured by the total number of patients presenting to the ED with one of the target symptoms documented at triage (vertigo, dizziness or imbalance) who are i) appropriate, ii) willing and iii) able, to participate in vestibular physiotherapy assessment and consent to the research process. These criteria will be defined in the eligibility criteria for the pilot study (see below). The total number of eligible patients should average two per week for the service to be considered feasible.  Reasons for ineligibility and inability to participate will also be recorded. 
Secondary feasibility outcomes include:
· Total number of patients who successfully completed each component of the assessment. 
· Reasons for non-completion of any assessment component.
· Direct costs associated with provision of the Dizzy-PT service measured by clinician time. 
· Total number of patients requiring an interpreting service.
· Proportion of patients unable to be contacted by phone post-discharge

· Proportion of patients declining to participate in follow-up phone call

· Proportion of patients declining to participate in follow-up physiotherapy assessment. 
Effectiveness
The effectiveness of the Dizzy-PT service will be explored by comparing the difference in each of the following measures between the intervention and usual care groups:

· Total number of patients presenting with target symptoms who received a “gold-standard” DHT and/or SRT in the ED. 
· Total number of patients with a documented positive test result for BPPV.  

· Total number of patients with a positive test result for BPPV treated with a “gold-standard” CRT.

· Total number of patients undergoing CTB or MRI-B 

· ED length of stay (hours)
· Proportion of patients requiring admission to an inpatient ward, and length of that admission
· Proportion of patients requiring specialized medical physician outpatient follow-up (ie. other than GP)

· Patient satisfaction with clinical care provided measured on a 10-point Visual Analogue scale in response to each of the following questions:

1. Overall, how satisfied were you with your care in the ED?

2. How satisfied were you with care provided by your physiotherapist (if relevant)?

3. How satisfied were you with the information provided to you about your condition and its ongoing care?
· Number of patients returned to usual activity levels at 5-days post-presentation to ED. 

· DHI-score at 5-days post-presentation to ED.
· Representations to ED within 5 days
Retrospective Implementation Evaluation
Four outcomes measures will be utilized to gather data for this aspect of the study – the Organizational Readiness for Change Assessment (ORCA), qualitative interview prompts for clinicians and a mixed methods telephone survey for patients. 

Organisational Readiness for Change Assessment (ORCA) 

The ORCA is a 77 item checklist designed to operationalize the constructs of the Promoting Action on Research Implementation in Health Services (PARIHS) framework 32. The PARIHS framework is designed to guide the implementation of evidence based practice, and is widely used in implementation across a range of disciplines 33. The PARIHS consists of three domains – the characteristics of the setting or context (C), the way in which evidence is facilitated (F) and the quality and type of evidence (E) – all of which are believed to influence the success of implementation. The psychometric properties of the ORCA have been tested, with its reliability and validity both found to be acceptable across most sub-scale (apart from those related to evidence) 32. The purpose of the ORCA in this study is to provide a comprehensive snapshot of staff perceptions of the implementation of vestibular physiotherapy at Sunshine ED. While the ORCA was initially developed to inform planning for implementation projects, it can be used for retrospective analysis to identify needs and conditions that were important to the implementation process, particularly in the context of pilot studies which are intended to inform future and ongoing research 32.  
This outcome measure will be administered on a single occasion, and participants may choose to complete either a paper copy or an online version. The ORCA takes approximately 15 minutes to complete. 
Acceptability of Intervention Measure (AIM), Intervention Appropriateness Measure (IAM) and Feasibility of intervention Measures (FIM)  
The AIM/IAM/FIM is a suite of implementation outcome measures designed to monitor and evaluate the success of implementation initiatives. Used together, the psychometric properties of these brief scales have been established to a preliminary level, with reasonable structural validity, known groups validity, test-retest reliability and sensitivity to change indicated 34. There are no cut off scores available at present (however a higher score is taken to indicate greater acceptability, appropriateness and feasibility), and scale scores can be determined by averaging the responses for all items on the scale. While feasibility is a key aspect of the study question, acceptability and feasibility are inter-related concepts which are also important to overall implementation. 
This outcome measure will be administered on a single occasion, and participants may choose to complete either a paper copy or an online version. The AIM/IAM/FIM takes approximately 2 minutes to complete, and is presented after the ORCA questions. 

Qualitative Interview Prompts for Clinicians

A bespoke set of interview prompts were developed for this study, as a suitable existing measure is not current available. These questions were developed with reference to the published reflective questions for facilitators using the PARIHS framework 33, and begin with a specific focus on each of the assessment and treatment components in the guideline. The prompts then take a more general approach, to allow participants to comment on the implementation process as a whole. 
This outcome measure will be administered on a single occasions, to participants who choose to participate in either a focus group or interview. There are 10 questions in total. It is anticipated that conversations led by these prompts will take approximately 45 -60 minutes, although this may vary according to group dynamics or participant’s level of engagement. 

Mixed Methods Telephone Patient Survey
A bespoke mixed methods patient survey was developed for this study, as a suitable existing measure is not current available. These questions were also developed with reference to the published reflective questions for facilitators using the PARIHS framework 33,, with a closed answer question set based on the Australian Hospital Patient Experience Question Set (AHPEQS). After some brief demographic questions (gender and age), patients will be asked 5 open, qualitative questions and 8 closed questions.  

This outcome measure will be administered on a single occasions, to patients who consent to participate in a telephone interview. It is anticipated that conversations led by this survey will take approximately 8-10 minutes, although this may vary according to the patient’s level of engagement. 

3. Methodology

3.1 Study Design and Setting

Pilot Feasibility Study

This study will be a conducted as a prospective pilot feasibility study with a “before and after” fixed 4-month sampling period based on the availability of dedicated staffing resources during this time. A single site (Sunshine Hospital ED) will be used.  The vestibular physiotherapy service will be assessed for feasibility, and its basic effectiveness explored through comparison with a patient cohort who will receive usual care during the first 8-weeks of the study (the “before” period) with a cohort receiving usual care plus vestibular physiotherapy assessment and management during the second 8 weeks (the “after” period). 
Retrospective Implementation Evaluation

This part of the study will be conducted as a mixed methods case study. Data will be collected at a single time point, following the conclusion of the pilot feasibility study. Quantitative data collected will include staff responses to the ORCA and AIM/IAM/FIM, and patient responses to the AHPEQS inspired questions on their survey. Qualitative data collected will include all responses to the staff focus groups and interviews, and responses to the open questions on the patient survey. The data collected from each source will be triangulated and integrated following collection, to provide a comprehensive and multidimensional description of the implementation of vestibular physiotherapy at the study site (Sunshine Hospital ED). This case study will include a mixture of retrospectively collected data, and current perceptions about this implementation process
3.2 Participants

Pilot Feasibility Study

Inclusion Criteria 
Adults aged >18 years presenting to Sunshine Hospital ED with symptoms of dizziness, vertigo or imbalance documented at triage, and available for assessment during clinician business hours (Monday- Friday 8am-4pm), will be considered for enrolment in the study.
Exclusion Criteria
The following exclusion criteria will apply:

1) Patients given a primary diagnosis by a medical officer at initial assessment (or thereafter) of a clear non-vestibular cause (e.g. a cardiac, endocrine, respiratory, psychological or central neurological event, disease or disorder). 

2) Patient unable to understand instructions and willingly participate in vestibular assessment with the physiotherapist (whether due to language, cognition, symptoms or any other reason). 
3) Patients not able to provide written informed consent (whether due to NESB, cognition, symptoms or any other reason)
4) Patients present in ED outside vestibular physiotherapy service hours
The following additional contraindications and precautions apply to the Dix-Hallpike manouvre2,25
	Absolute contraindications
	Precautions

	Cervical instability
	Lack of sufficient cervical range of motion

	Cervical disc prolapse / radiculopathies
	Kyphoscoliosis

	Acute spinal trauma
	Morbid obesity

	Vertebral artery insufficiency
	Rheumatoid arthritis

	Carotid artery syncope
	Low back dysfunction

	Ankylosing spondylitis
	Limb fractures

	Paget’s disease
	

	Spinal cord injuries
	


Retrospective Implementation Evaluation

Inclusion Criteria 
· All patients who received specialist physiotherapy treatment during this trial are eligible to participate

· All staff (across disciplines) involved in the delivery of interventions during this trial are eligible to participate  

Exclusion Criteria 
· Any patients or staff who don’t meet the above criteria will be excluded from this aspect of the study 
3.3 Study Schedule
Pilot Feasibility Study

The flow of patients through the study is outlined in Figure 1. It is intended that during the initial 8-week period of recruitment, study participants will receive usual care. Patients may be reviewed by a physiotherapist in the ED under usual care, but only upon referral by the ED medical staff who, at that stage, will not be aware of the project. The attending physiotherapist may not have specialized training in the management of peripheral vestibular dysfunction. For the second 8-week period of the study, a vestibular physiotherapist will be available in the ED during business hours and will implement the study protocols in conjunction with the ED Research Nurses. 
Figure 1: Flow of participants, tasks and data collection throughout the study

[image: image1]
Retrospective Implementation Evaluation

Following the conclusion of the Pilot Feasibility Study in April 2019, this phase of the study will be undertaken within 2 months to ensure participants have had relatively recent experience on which to draw. Once ethics approval has been secured, staff and patients will be recruited immediately and data collection commenced. 

3.4 Recruitment Procedures and Consent
Pilot Feasibility Study

A project investigator will attend the ED at 8am each morning (Monday to Friday) and screen the EDIS triage record from the past 24-hours for patients with one of the target symptoms (dizziness, vertigo, imbalance, loss of balance, fall) documented. If any of the above patients remain in the ED at this time, the project investigator will consult with the medical officer managing the patient to determine eligibility for enrolment in the study. For patients meeting the inclusion criteria for the study, a nurse clinician not involved with the study will seek approval from the patient for a project investigator to approach them. The project investigator (not the treating physiotherapist) will then provide the patient with a brief summary of the project methods and objectives, before providing the patient with a copy of the PICF. The patient will be given time to consider the content of the PICF and discuss the project with family or carers prior to giving written consent. 
Individual written informed consent will be obtained from each patient to participate in this study. Participants in the usual standard care arm of the study will consent only to follow-up phone contact at 5-days post-presentation to ED, and collection of health information from their medical record. Participants in the Dizzy-PT Service arm of the study will be asked to consent to assessment and treatment by a vestibular physiotherapist in addition to the above. Data will be kept on the number of NESB patients who are ineligible for feasibility analysis. 

For a selection of the feasibility outcomes, data will be required for both participants and non-participants in order to make judgements regarding the viability and barriers to implementation of the new service. Examples include basic demographic information, diagnosis code, total number of patients ineligible for review by the Dizzy-PT service, and the alternative interventions provided to non-participants. This data is defined and listed below under Data Collection. All data that relates to non-participants in the study is routinely collected within the context of usual care, will be extracted retrospectively from the patient medical record and de-identified. Consistent with processes widely applied in Quality Assurance projects, it is anticipated that written informed consent is not required to collect and store patient data of this type. 

Retrospective Implementation Evaluation

All potential patient participants will initially be approached by a letter to their home address, providing an overview of this phase of the study and a patient information form. Patients will be invited to make contact with the research team at a convenient time for them, or await phone contact from the research team in the coming weeks. After two weeks (to allow this information to arrive via Australian Post), follow up phone contact will be made to request consent to proceed with the phone interview. If the patient consents to participate, the interview will be conducted in the same phone call. If the patient declines, they will be thanked for their time. Three attempts will be made to contact each patient (at various days and times), and if these are all unsuccessful no further attempts will be made. If one of the first two phone calls goes through to voicemail, the patient will be again offered the chance to contact the research team at a time convenient to them or await further phone contact from the research team. 
All potential staff participants will be initially approached by email by a member of the research team with whom they have no prior relationship. Each participant will receive a plain language statement and be requested to complete and return a written consent form. Each participant will indicate on the consent form which form of participation they would like to engage with (i.e. outcome measure only, outcome measure + focus group / interview, focus group / interview only), and further data collection information will be sent to them on that basis. All focus groups and interviews will be arranged within working hours, at a mutually convenient time. 
3.5 Interventions
Pilot Feasibility Study

Usual Care
Current clinical management of patients presenting to ED with dizziness, vertigo or imbalance involves assessment and management by a medical officer, with referral to the ACE ED Care Coordination (ACE-ED CC) physiotherapists on occasion. The ACE-ED CC is primarily tasked with facilitating timely and safe discharge from the ED, and the focus of their assessment and treatment therefore usually relates to mobility, physical function and balance. Data from a recent clinical audit showed that patients who are reviewed by physiotherapists under usual care are assessed for vestibular dysfunction on less than a third of occasions, and many ACE-ED CC physiotherapists do not have post-graduate training in the management of vestibular dysfunction. Additionally, less than 10% of patients with diagnosed BPPV are referred to a vestibular physiotherapist for follow-up post-discharge. Referral for central neurological imaging, provision of vestibular suppressant medications and referral for specialist medical review is at the discretion of the treating medical clinician. 
The Dizzy-PT Service

The Dizzy-PT Service will be provided in addition to the clinical management provided under usual care as outlined above. It is intended that the vestibular physiotherapist will work in collaboration with the treating medical officer.  
For participants in the Dizzy-PT arm of the study, a thorough physiotherapy vestibular assessment will be conducted consisting of the following elements consistent with Clinical Practice Guideline recommendations (see Appendix 3):
· Screen of patient file for Past Medical History and other relevant details

· Subjective patient interview:
· Onset and timeframes of symptoms including past episodes

· Type (descriptive), pattern and severity (on a 10-point visual analogue scale as able) of symptoms.

· Nature of symptoms (constant/intermittent), triggers and duration of dizziness symptoms

· Associated symptoms such as nausea/vomiting/tinnitus/vision or hearing changes/falls etc.
· Objective Assessment as outlined in the Physiotherapy Inpatient Vestibular Assessment Form (Appendix 2) and Acute Vestibular Assessment Flowchart (Appendix 4) including:
· Positional changes identified as triggers or potential triggers.

· Vestibular-ocular assessment (including assessment of nystagmus, vestibular-ocular reflex and Head Impulse Test)
· Dix-Hallpike test and/or SRT (with use of Frenzel glasses to enhance identification of nystagmus)
· Functional mobility and balance assessment to establish safety for discharge.
· Use of prophylactic vestibular suppressant and/or symptom modifying medications at the discretion of the treating medical team will be considered to allow patients full participation in assessment.
The result of a positive DHT/SRT will lead to a diagnosis of BPPV, however in BPPV negative patients the combined outcomes of the subjective and objective assessments will contribute to the differential diagnosis of other causes of imbalance dizziness and vertigo as recommended in Statement 2a of the Clinical Practice Guidelines.3

For patients with a positive test result for BPPV, subsequent treatment with the appropriate CRT will be offered (Recommendation Statement #4a) with reassessment of the DHT to evaluate treatment effectiveness within the following 10 minutes, or as patient symptoms allow. If further CRT maneuvers are indicated on reassessment of the DHT (ongoing positive result) these will then be completed. Once patient symptoms are reduced enough to allow safe mobilization the patients will be discharged as appropriate, with education on their diagnosis/condition (Recommendation Statement #7) and referral made for specialist physiotherapy follow up appointment in the outpatient setting within a month (Recommendation Statement #6). For those patients requiring further time and ongoing input to achieve a safe level of mobility, the interventional physiotherapist will liaise with the treating medical team with regards to an inpatient admission as required. Patients requiring admission will be accepted under the Neurology Service.
For patients with a negative test result for BPPV a repeated DHT/SRT may be considered to increase diagnostic accuracy. A negative DHT does not necessarily rule out the diagnosis of a posterior canal BPPV30 as it has been demonstrated that performing the maneuver again during the initial clinical assessment in patients describing positional vertigo was found to increase diagnostic success. Patients who continue to have a negative result for BPPV but with clear indications of an alternative peripheral cause of symptoms (Acute Neuritis, Meniere’s disease etc.) will be provided education, assessed and treated for safe mobility to allow discharge and referred to community based vestibular rehabilitation upon discharge. If patients are unable to reach safe levels of mobility for discharge from the ED, the physiotherapist will liaise with the treating medical team about an inpatient admission.
Any patient whose diagnosis remains undifferentiated or displays signs of central/medical causes of dizziness will be discussed with the treating officer for further medical work up. Referral for any ongoing physiotherapy to address dizziness or balance/mobility issues will be at the discretion of the interventional and/or ward based physiotherapist or ACE ED Care Coordinator team as per usual procedures.
Follow up Procedures
Follow up of patients involved in this study beyond the ED will consist of two components. The first, provided to all consenting participants (both control and intervention arms) will be a follow-up phone call within 5-7 days post discharge from ED by the ED Research Nurse. Appropriate telephone contact details will be collected at the time of consent. For any patients who remain an inpatient at this time point, follow up data can be collected via a face-to-face interview. It is expected each phone call/interview will take up to 15 minutes and will address questions of any ongoing dizziness symptoms via the DHI score (see Appendix 1) whether a patient has returned to their normal daily activities and satisfaction with the service provided. A standardized set of questions to be asked can be found in Appendix 5. Should participants report significant ongoing issues or concerns, the research nurse will have the clinical expertise to direct the participants to seek further medical input either via representation to the ED or through their local GP depending on the severity of their reported condition.
Participants who are assessed by the Dizzy PT service will receive routine referral for follow-up physiotherapy unless inappropriate. All patients with a confirmed BPPV diagnosis will be referred for a reassessment by vestibular physiotherapy within 30 days (as per clinical practice guidelines Statement 7a3). Patients with a negative BPPV diagnosis may be referred for vestibular physiotherapy follow up at the discretion of the interventional physiotherapist. 
For patients discharged directly from the ED a referral via the Western Health BOSSNET e-referral system will be made to Community Based Rehabilitation (CBR) +/- Post Acute Care (PAC) physiotherapists, depending on triage and referral acceptance timeframes by CBR. Reassessment in CBR will be guided by diagnosis in ED in conjunction with therapists clinical reasoning based on the subjective presentation of the patient at the time of review. Participants who require an inpatient admission will be followed up on the inpatient wards as appropriate and as an outpatient once discharged home.
Any patients who do not fall within Western Health CBR catchment areas (ie: Werribee, Melton etc.) will be referred to their appropriate community providers. As these services are not part of WH, these patients will not have data collected from their follow-up physiotherapy reassessment. Data around number of out-of-catchment referrals made will be collected under the feasibility analysis to guide future planning.

3.6 Randomisation and Blinding

Pilot Feasibility Study

Given the pilot nature of the current study, a simple “before and after” method for randomization will be employed, acknowledging the inherent biases that can be introduced by this methodology. The primary feasibility outcomes for this study are generally unambiguous and not prone to observer bias. Patients and clinicians in the control phase will be unaware that an intervention phase is intended. A separate “Patient Information and Consent Form” (PICF) will be used in each phase (see attached PICFs).
4. Data Collection
Pilot Feasibility Study

Data will be collected from six different overlapping patient groups throughout the study (See datasets specified in Figure 1). The type and detail of the data in each dataset will depend on whether it corresponds to a group who has provided written consent to participate. Data relating to non-participants will be collected to inform the feasibility analysis, will be extracted from routinely collected patient information, and deidentified consistent with the standard framework expected for Quality Assurance activities. Non-routine and re-identifiable data will only be collected from consenting participants. The tables below outline the data and source for each data point to be collected as per the flowchart in Figure 1. 
Dataset 1 - all patients presenting to ED with target symptoms. 
Routinely recorded data to be collected retrospectively from the patient medical record or institutional data warehouse – to be de-identified. 

	Data point
	Source
	Definition

	Target symptoms at triage
	EDIS
	Dizziness, vertigo, imbalance or loss of balance documented in triage assessment

	Age
	EDIS
	Years

	Sex
	EDIS
	Male / Female

	Language status
	iPM
	English as first language Yes/No. Interpreter required for clinical consultations Yes/No.

	ED diagnosis
	Medical discharge summary
	Descriptive

	Duration of time in ED (hours)
	EDIS
	Hours from arrival to discharge

	Admission to inpatient ward
	iPM
	Yes/No. Admitting Team (Neurology/General Medicine/Acute Aged Care, Other (document)

	Hallpike documented by an ED clinician
	BossNet – ED clinical notes
	Yes/No

	Result of Hallpike (if applicable)
	BossNet – ED clinical notes
	Positive/Negative

	SRT documented by ED clinician 
	BossNet– ED clinical notes
	Yes/No

	Result of Roll Test (if applicable)
	BossNet– ED clinical notes
	Positive/Negative

	CTB or MRI-B performed
	BossNet – radiology results
	Yes/No

	Result of CTB or MRI-B (if applicable)
	BossNet– ED clinical notes
	Nil acute changes / describe changes

	Treatment provided in ED if Hallpike or Roll Test positive
	BossNet– ED clinical notes
	Describe

	Patient reviewed by Physiotherapist in ED
	BossNet – Physiotherapist assessment record
	Yes / No


Dataset 2 - present in the ED during business hours
Routine data to be collected prospectively - to be de-identified. As required for CONSORT flow chart.
	Data point
	Source
	Definition

	Possible peripheral vestibular disorder identified by Medical Officer
	Verbal confirmation from treating medical officer. Documented in project case report form.
	Yes / No

	Exclusion criteria met
	Verbal confirmation from treating medical officer, relevant documentation in medical record, identified by project investigator upon approaching patient. Documented in project case report form.
	Categorical variable


Dataset 3 – Consenting participants in study, both treatment arms. 
Non-routine data to be collected prospectively – to be re-identifiable throughout data collection and analysis period, and then de-identified. 

	Data point
	Source
	Definition

	Written consent provided
	Project case report form and PICF
	Confirm yes

	Phone contact made
	Project case report form
	Yes / No

	Date of phone contact
	Project case report form
	Date

	Phone assessment complete
	Project case report form
	Yes / No

	Reason for non-completion
	Project case report form
	Qualitative description

	DHI score
	DHI assessment form
	Scored according to instrument developers

	Return to normal daily activity
	Project case report form
	Yes / No binary outcome. “Normal activities” refers to activities of daily living completed by patient prior to onset of dizziness episode.

	Satisfaction with care
	Project case report form
	Three 10-point items, total score /30.

	Representation to ED within 5-days
	BossNet
	New ED episode of care documented in medical record Yes/No


Dataset Group 4 - Consenting participants in intervention arm only.

Non-routine data to be collected prospectively – to be re-identifiable throughout data collection and analysis period, and then de-identified. 

	Data point
	Source
	Definition

	Subjective symptoms
	Vestibular PT Assessment Form
	Onset (time and day), duration (hours / days), past episodes (yes/no), frequency of past episodes, Pattern of symptoms (descriptive), Type of symptoms (categorical), severity of symptoms (10-point scale), triggers (descriptive), easing factors (descriptive)

	Positional testing
	Vestibular PT Assessment Form
	Completed (yes / no), reason not completed (categorical), result of test (positive / negative / other)

	Vestibular-ocular assessment
	Vestibular PT Assessment Form
	Completed (yes / no), reason not completed (categorical), result of test (positive / negative / other)

	Dix-Hallpike
	Vestibular PT Assessment Form
	Completed (yes / no), reason not completed (categorical), result of test (positive / negative / other)

	Supine Roll Test
	Vestibular PT Assessment Form
	Completed (yes / no), reason not completed (categorical), result of test (positive / negative / other)

	Functional mobility and balance assessment
	Vestibular PT Assessment Form
	Completed (yes / no), reason not completed (categorical), result of test (descriptive)

	Prophylactic medications required prior to assessment 
	Vestibular PT Assessment Form
	Yes / no, drug used


Dataset 5 - Consenting participants in intervention arm, positive test result for BPPV.
Non-routine data to be collected prospectively – to be re-identifiable throughout data collection and analysis period, and then de-identified. 

	Data point
	Source
	Definition

	Treatment(s) provided
	Vestibular PT Assessment Form
	Categorical variable (CRT, medication, habituation, other)

	CRT effective (if provided)
	Vestibular PT Assessment Form
	Yes / No

	Destination of referral for re-assessment
	Referral form (See Appendix **)
	Categorical variable (CBR, private PT, Melton CHC, Werribee CHC, Other CHC, GP only, other)

	Attended re-assessment
	BossNet – CBR Physio Assessment form
	Yes / No

	Reason for non-attendance at re-assessment
	BossNet – CBR Physio Assessment form
	Descriptive


Dataset 6 - Consenting participants in intervention arm only, negative test result for BPPV.
Non-routine data to be collected prospectively – to be re-identifiable throughout data collection and analysis period, and then de-identified. 

	Data point
	Source
	Definition

	Number of ongoing reviews by a physiotherapist while an inpatient
	BossNet Physiotherapy record entries
	Integer

	Destination of referral for follow-up
	Physiotherapy discharge summary and referral form 
	Categorical variable (define)

	Attended re-assessment
	BossNet – CBR Physio Assessment form
	Yes / No

	Reason for non-attendance at re-assessment
	BossNet – CBR Physio Assessment form
	Descriptive


Retrospective Implementation Evaluation

Data will be collected from two different groups for this particular phase of the study (see dataset specified below).  All patient data will be collected in de-identified form during the telephone surveys, as will all clinician data provided on the outcome measures. All clinician data will be collected in re-identifiable form from interviews/focus groups and will be de-identified at the point of transcription. 

Dataset 7 - all patients receiving the specialized vestibular physiotherapy service and consenting to participate in a second phone interview 
	Data point
	Source
	Definition

	Gender
	Telephone Survey 
	Male / Female / Other

	Age
	Telephone Survey
	Years

	Qualitative experience of SVP service
	Telephone Survey
	Open questions

	Key patient experiences of SVP service
	Telephone Survey
	Closed Question 


Dataset 8 - all clinicians who were in involved in provision of interventions as part of the pilot feasibility study. 
	Data point
	Source
	Definition

	Perceptions of Organizational Readiness for Implementation of SPV 
	ORCA
	Sub-scale questions

	Acceptability, feasibility and appropriateness 
	AIM/IAM/FIM
	Sub-scale questions

	Qualitative experience of SVP implementation
	Interview / Focus Group
	Prompts


5. Participant Safety and Withdrawal
Pilot Feasibility Study

5.1 Risk Management and Safety
Given the potentially distressing nature of the symptoms these patients may present with (severe vertigo, nausea, vomiting) and the potentially provocative assessment techniques, there is some risk that the patients may experience a temporary worsening of symptoms. This potential risk will be managed by informing the patient in advance of this possibility (if relevant) and of the importance of the procedures to accurate diagnosis and treatment. Patients will be given the opportunity to cease the assessment at any point for any reason and to return to assessments at a later time. Liaising with medical staff for the provision of symptom controlling medications as required will be taken into consideration.

Any test results that indicate a possible central cause of symptoms will result in patients being immediately referred back to the treating medical officer for further investigation. Any change in the patients’ vital observations that fall outside of normal physiological parameters or documented patient specific modified criteria will result in cessation of assessment and notification of nursing/medical staff as per WH Recognition and Management of the Deteriorating Adult Patient Procedure (OP-CC2.1.22).
Patients who are unwell or reporting significant persistence of symptoms when contacted by the ED Research Nurse at phone follow up or at the time of reassessment appointment will be provided with advice on accessing further medical input either via representation to the ED or via their local GP.

5.2 Handling of Withdrawals
Participants may elect to withdraw from the study at any time. All participants will be provided with contact details for the Study Coordinators and Western Health Office for Research to enable them to notify us of any questions or concerns. Project staff will seek verbal consent (in addition to initial written consent) for ongoing participation in the project at each reassessment (via phone at 5-days and during follow-up physiotherapy assessment). Data already deidentified will be retained (this will be explicitly outlined in the PICF). Participants will be made aware that their decision to withdraw from the study will not impact on their ongoing relationship with the health service or their treating medical team. Participants will also be able to access follow-up physiotherapy review as required despite regardless of withdrawal from the study. 
5.3 Replacements
Not applicable
6. Statistical Methods
6.1 Sample Size Estimation and Justification
Pilot Feasibility Study

This is a pilot study designed to determine the feasibility of a proposed new clinical service aiming to establish proof of principle of our methods and provide a platform for further work. For this reason, sampling will be opportunistic and take place over a set 16-week period during which grant funding will allow a full-time clinical role to be dedicated to the project. Based on data from a previous audit conducted in 2016, it is estimated that around 300 patients meeting the inclusion criteria will present to the Sunshine Hospital ED during this time, allowing estimation of population proportions for the primary feasibility outcomes with 95% confidence and a 6% margin of error. Thus, this study is adequately powered for the primary objective, feasibility; all subsequent analyses are exploratory. 
Retrospective Implementation Evaluation The potential sample size of this phase of the study is a consequence of the sample which has been recruited to the pilot feasibility study. The population available to invite to participate includes 32 patients and 11 staff members (4 care coordinators, 3 doctors, 3 physiotherapists, and 1 nurse). Not all of this population will consent to participate, however the aim of case study research is select purposive sample that explore specific experiences and outcomes 35. From previous experience on studies using similar methodologies, the research team would be confident of getting an approximately 40% response rate from patients (n=22-15) and 60% response rate from clinicians (n = 10).
6.2 Statistical Analysis
Pilot Feasibility Study

Statistical methodology will be primarily descriptive. We will use a point-estimate and 95% exact confidence interval to describe recruitment probability. As the recruitment rate depends on both presentation rate and recruitment probability, we will estimate the weekly recruitment rate using a Poisson process. We will use a one-sided test to verify that the recruitment rate is at least 2/week.

The second objective of the statistical analysis will be to provide summary statistics to inform future sample size calculations and service design, if feasibility is demonstrated. This includes effect sizes (absolute difference between pre and post, odds and hazard ratios) and standard deviations. Distributional assumptions will be explored visually (histogram, kernel density plots). Because the sample is not randomized, regression adjustment will be used when estimating effect sizes, controlling for age, diagnosis and admission to hospital. Where appropriate, we will use linear regression, quantile regression, logistic regression and cox proportional hazard models. All of these regression models are exploratory (hypothesis generating) and thus will not be adjusted for multiple testing. 
Retrospective Implementation Evaluation
Given the descriptive nature of case study research, all qualitative measures will be reported using descriptive measures.All qualitative data will be analysed using thematic analysis, using a content analysis approach. This method is appropriate for both the shorter qualitative responses likely to arise from the patient telephone survey, and the longer descriptive responses likely to arise from the interviews and focus groups. This method of analysis was described by Vaismoradi, Turunen and Bondas 36, who noted content analysis offers a high level of description but a relatively low level of interpretation.  The data will be systematically coded and categorised, to identify trends and patters in the words used, their frequency and relationship 36. Similar comments will be grouped together, and the frequency of the comments in each group noted, before groups were consolidated into larger themes.

7. Data Security and Handling
Pilot Feasibility Study

All clinical and other data collected onto project case-report forms will be de-identified and entered into a purpose-built password-protected database under the custodianship of the Project Coordinators (M. Lloyd and A. Luscombe). A reidentification code will be retained for consenting participants’ data only for the data collection and cleaning period after which time all data will be deidentified. Information contained in the project dataset will not contain identifying information. The re-identification key will be held by the Study Coordinators and stored separately from the database in a password protected file. Data custodianship will be transferred to another project investigator in the event that either of the Study Coordinators leaves the organization before project completion.
Study data will be collected and managed using REDCap electronic data capture tools31 hosted at The University of Melbourne. REDCap (Research Electronic Data Capture) is a secure, web-based application designed to support data capture for research studies, providing 1) an intuitive interface for validated data entry; 2) audit trails for tracking data manipulation and export procedures; 3) automated export procedures for seamless data downloads to common statistical packages; and 4) procedures for importing data from external sources. Any paper forms generated will be stored in a locked cabinet in a locked office, and electronic data will be stored in a password-protected file, accessible only to investigators. Only investigators will be able to access data. 
Retrospective Implementation Evaluation

Outcome Measures will be collected in both hard copy form and via the Qualtrics online survey platform. Once collected, data from both formats will be transcribed into an Excel spreadsheet for analysis and longer term storage. Once transcribed into the Excel spreadsheet, all hard copies will be securely shredded and the online data at Qualtrics permanently deleted. All interviews and focus group will be digitally recorded for transcription purposes. Once transcription has been completed, all audio files will be permanently deleted. All electronic data (i.e. Excel spreadsheet and audio files) will be stored on a password protected folder on the Western Health Server. All hard copy data will be stored in a locked filing cabinet at Sunshine Hospital in de-identified form. 
Both Aspects of This Study 

Data will be retained for 5-years post study publication or decision not to publish, after which time all paper documents will be confidentially destroyed and electronic study records and databases erased from the secure server in accordance with organizational IT procedures. 
8. Budget
Pilot Feasibility Study

This aspect of the study has received funding from a Western Health Research Grant ($20,000). Grant funding will be used to employ a dedicated full-time research physiotherapist for the 16-weeks of the data collection for the study (0.5EFT Grade 2 Level 1 = $18,500). Western Health and the Joseph Epstein Centre for Emergency Medicine Research will provide in-kind support to allow additional research staff to contribute to the project. The remainder of the project budget will be used to fund ethics applications and disseminate results. This study has the approval of relevant managers from these organizations. 
Retrospective Implementation Evaluation

This aspect of the study will be completed as part of the usual duties of the research team members, and has not receive any additional funding. All support will therefore be in-kind, which has been approved by the relevant managers. 

9. Appendices
List of Attachments included:

	Document Name
	Version Number
	Date (e.g., 18 January 2012)


	1. Dizziness Handicap Inventory
	N/A
	

	2. Inpatient Vestibular Physiotherapy Assessment Form
	1
	25 May 2018

	3. Results Tables from Clinical Practice Audit
	N/A
	

	4. Acute Vestibular Assessment Flowchart
	1
	25 May 2018

	5. Phone Follow-up interview script
	1
	25 May 2018

	6. Amendment Request
	1
	2 April 2019

	7. Patient Questionnaire
	1
	2 April 2019

	8. Qualitative Questions
	1
	2 April 2019

	9. Outcome Measures Email Invitation
	1
	2 April 2019

	10. Patient Contact Letter
	1
	2 April 2019

	11. WH Change of Personnel Form 
	1
	2 April 2019

	12. WH LR PICF Clinicians
	1
	2 April 2019

	13. WH LR PICF Patients
	1
	2 April 2019

	14. Statement of Approval Form – Emergency
	1
	10 April 2019

	15. Statement of Approval Form – Allied Health
	1
	10 April 2019

	16. Clinician Survey
	1
	2 April 2019
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