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A personalised, post-operative cycling exercise regimen for patients with OA following TKA
	1. PROJECT DETAILS


1.1. Project Details
	Protocol/Research Project Title:
	A personalised, post-operative cycling exercise regimen for patients with OA following TKA (The PROSPECT Study)

	Protocol Number (Version and Date):
	Version 1, 23 June 2020

	Project Start Date:
	Once Ethics Approval Granted 
	Project Finish Date:
	36 Months after start

	Coordinating Principal Investigator Name:
	Mr. Mark Hurworth

	Coordinating Principal Investigator Contact Details:
	Murdoch Orthopaedic Clinic, 100 Murdoch Drive, Murdoch 6150 

0400 018 424 

mark.hurworth@iinet.net.au 



	Co-Investigators:
	Dr Steve Edmondston

Ms Jade Evans

	Sponsor Name (if applicable):
	n/a


1.2. Project Summary 
This study will look at a patient-specific, remotely monitored, dose measured cycling exercise program following total knee arthroplasty (TKA). This new method uses a remotely-monitored bicycle power meter in order to prescribe and modify an exercise regimen, which is tailored specifically to the patient during the weeks following their surgery. Fifty patients who have received a total knee replacement will be randomised to either the cycling exercise (intervention) group or non-cycling (control) group. Changes in self-reported pain and function will be evaluated over time. We hypothesize that patients who complete a patient-specific cycling exercise program following TKA will have better short- and long-term outcomes than those who complete a non-cycling post-operative program. Results from this study will help inform the acceptability and efficacy of a post-operative cycling exercise program which is measured and adjusted according to patient feedback and performance. 
	2.PROJECT DETAILS TEAM ROLES & RESPONSIBILITIES


2.1 Coordinating Principal Investigator

	Name:
	 Mr Mark Hurworth 



	Affiliation(s):
	 Murdoch Orthopaedic Clinic 



	Position(s):
	 Orthopaedic Surgeon 



	Contact Details:
	Address: Murdoch Orthopaedic Clinic, St John of God Medical Centre, 100 Murdoch Dr, Murdoch WA 6150 

Phone:  0400 018 424 

Email:mark.hurworth@iinet.net.au 



	Investigator Responsibilities:
	Mr Hurworth is a consultant orthopaedic surgeon and will: 

· be involved in the project design and implement the research plan as outlined in this proposal 

· provide patients for study recruitment 

· screening patients for study eligibility 

· provide intellectual and critical assessments on data analysis and results 

· provide progress reports as required 

· present the results of this study at professional meetings 




2.2 Associate Investigator

	Name:
	Dr Steve Edmondston 

	Affiliation(s):
	Murdoch Centre for Orthopaedic Research

	Position(s):
	Research Operations Manager 

	Contact Details:
	Address: St John of God Murdoch Hospital, 100 Murdoch Drive, Murdoch, Western Australia, 6150
Phone: (08) 9438 9012
Email: Steve.Edmondston@sjog.org.au

	
	

	Investigator Responsibilities:
	Dr Steve Edmondston will be responsible for:

· supporting protocol development

· participation in investigator meetings

· data management, analysis and reporting


	Name:
	Ms Jade Marie Evans 

	Affiliation(s):
	Murdoch Centre for Orthopaedic Research

	Position(s):
	Research Officer

	Contact Details:
	Address: St John of God Murdoch Hospital, 100 Murdoch Drive, Murdoch, Western Australia, 6150
Phone: (08)94389011
Email: Jade.Evans@sjog.org.au

	
	

	Investigator Responsibilities:
	Ms Jade Evans will be responsible for:

· study coordination and set up

· management of human ethics

· filing and collating trial documentation

· organising investigator meetings

· analysis and reporting


	3 RATIONALE / BACKGROUND


Individuals diagnosed with knee osteoarthritis (OA) frequently describe symptoms of pain, a low quality of life and a lack of ability to perform physical activities.(1) To manage the pain and functional restrictions in these patients, total knee arthroplasty (TKA) is the intervention that is being increasingly used.(2) Despite TKA being stated as one of the most efficacious operations performed globally to decrease pain and improve function 


(3) ADDIN EN.CITE , sub-optimal outcomes have been reported in a significant proportion of patients. 


(4) ADDIN EN.CITE 
In addition to this, the cost of rehabilitation creates an increasing economic pressure on healthcare systems internationally. 


(5, 6) ADDIN EN.CITE   Individuals with OA frequently have impaired muscle function following the TKA procedure 
 ADDIN EN.CITE 
(7-12)
 with full recovery of muscle strength and function being uncommon. (9, 11) 
For many years, studies have been carried out to investigate various exercise-based interventions following TKA, as it is believed that exercise will improve post-operative recovery. 


(13) ADDIN EN.CITE  Studies examining post-operative exercise-based interventions have yet, to the best of our knowledge, been able to distinguish a preferable post-operative exercise regimen. What studies have found is that post-operative exercise-based interventions are better than no or little rehabilitation after TKA.


(13) ADDIN EN.CITE   

We propose a personalised, post-operative cycling regimen for patients following a TKA. This is facilitated by a purpose-built cycling device with an inbuilt power meter. This allows cycling exercise to be prescribed at a defined power output, and monitored remotely. The exercise prescription can be adjusted, based on the ability to achieve the exercise goal, and patient feedback on pain and effort during the exercise session. This method might provide an alternative to current practice, and enable surgeons and rehabilitation providers to prescribe, remotely monitor and adjust the exercise dose based on patient performance and feedback.
	4 PROJECT AIMS / OBJECTIVES / HYPOTHESES


AIM 
This study aims to determine if those randomised to a patient-specific, dose-measured post-TKA cycling exercise program in patients with severe knee OA provide better postoperative patient self-reported pain and function; when compared to those who are randomised to the non-cycling group. . 
HYPOTHESIS

We hypothesize that the introduction of five sessions of personalised cycling exercises per week, over a 4 week period, will improve post-operative pain and self-reported function in patients with knee OA compared to those who are randomised to the non-cycling group.  
	5 PROJECT DESIGN


	 FORMCHECKBOX 
  Action research

 FORMCHECKBOX 
  Biospecimen analysis

 FORMCHECKBOX 
  Data linkage research

 FORMCHECKBOX 
  Ethnographic research


	 FORMCHECKBOX 
  Epidemiological research

 FORMCHECKBOX 
  Interventional / Clinical Trial research

 FORMCHECKBOX 
  Observational research

 FORMCHECKBOX 
  Survey / Interview / Focus Group research




5.1 Study Classification (HREA Criteria) 
5.2  Study Type and Design - Source of participants, datasets or collections 
This is a randomised control study involving participants with knee OA following a TKA, in which the intervention is a 4-week patient-specific cycling program, based on muscle power output. Each participant’s exercise performance will be remotely monitored and adjusted based on patient feedback and ability to achieve the prescribed power output. Outcomes will be evaluated at baseline, at the end of the exercise program and at 12 months post-surgery. Those participants randomised to the non-cycling group will receive usual care only which includes physiotherapist prescribed advice on pain and activity management, and a graduated exercise program. Please see Table 1 below for a summary of outcomes and their use during the study.
	
	OKS
	KOOS
	EQ5D5L
	Borg-Exertion and Pain after cycling
	FJS-12

	Baseline
	✔
	✔
	✔
	
	

	End of each cycling session 

(if applicable) 
	
	
	
	✔
	

	End of 6 week cycling or non-cycling period
	✔
	✔
	✔
	
	

	12 Months Post Op
	✔
	✔
	✔
	
	✔


Table 1. Summary of PROMs and their use during the study

Participants
5.2.1 Source of participants-Participants with severe osteoarthritis will be recruited through the Murdoch Orthopaedic Clinic at St John of God Murdoch Hospital if they are undergoing a TKA with Mr Mark Hurworth, and other surgeons at SJOG Murdoch.  
5.2.2 Sample size and statistical or power issues –The primary treatment outcome will be knee function as measured using the OKS. The minimal between-group difference has been set at 6 points on the OKS which has a MCID of 5 points (Clement et al 2014). Based on previous studies in this patient group at SJG Murdoch Hospital, the population standard deviation has been set at 7 OKS points (effect size = 0.85). Based on a two-way repeated measures analysis of variance (ANOVA), a sample size of 50 (25 in each group) will provide 80% power to detect a significant between group difference (α=0.05), while allowing for a 12% dropout rate.(14)
5.2.3 Participant inclusion criteria
· Adult participants greater than 50 years of age, 

· Radiologically identified knee OA 

· Scheduled for a TKA procedure by Mr Mark Hurworth 

5.2.4 Participant exclusion criteria

· Participants with poor English who are unable to complete the questionnaires and understand instructions 

· Previous significant lower limb surgery i.e High tibial osteotomy 

· Secondary OA (septic arthritis, inflammatory joint disease, gout, articular fracture, major dysplasias or congential abnormality, hemochromatosis)
· Chronic pain not related to operative knee
· Participants who are physically unable to mount the exercise bicycle (severe pain, non-ambulant) 

· Participants with a <90 degree knee range of movement or other impairment of knee function which does not permit cycling

· Participants with an unstable cardiovascular or respiratory condition 

5.3 Participant Withdrawal Criteria and Procedures 
Participants may withdraw from the study at any stage without implication to current or future treatment. Upon notification, they will be withdrawn from the study and have no further involvement. If the participant suffers any complication (i.e. respiratory infection) that would affect testing, then the participant will be withdrawn from the study without implication to current or future treatment. 

5.4 Participant Recruitment 
All eligible patients awaiting a TKA with Mr Mark Hurworth, at St John of God Hospital will be invited to participate. 

5.5 Participant Consent 
The orthopaedic surgeon will screen patients for study eligibility (KST-PEC-01) at their pre-operative appointment and provide them with the Patient Information and Consent Form (KST-PICF-01). The participant will then be contacted by a member of the research team to book a study appointment. At the initial study appointment, the study procedure will be explained and consent will be gained by return of the signed consent form.  

5.6 Research Methods 
Demographic information (age, gender, height, weight, number of falls in the last year, and use of a walking aid) will be obtained from participants at their first appointment (KST-CRF-A). Baseline pain and patient-reported outcome measures will be obtained prior to orientation to the exercise device.  
The exercise device is a purpose build stationary cycle with power meters in the pedal cranks (Infocrank, Australia). The device will be adjusted to fit the participants who will then be seated to commence familiarisation and establish the initial exercise prescription. The resistance and cadence of cycling will be adjusted until the participant can cycle at a comfortable rate. This will be maintained for the 20 minutes with further adjustment as needed, based on patient feedback. During the test, a reported level of perceived exertion of between 3 or 4 on the 0 to 10 Borg scale will be the goal. The power output will be monitored during the familiarisation session, and the average power achieved during the trial will be used as the baseline exercise prescription. The test will be terminated if the participant reports undue fatigue, or increased pain.

Participants will take the cycle device home along with instructions related to the frequency and duration of their cycling program. They will also have instructions about how to change the resistance of the cycle so the exercise dose can be adjusted. The cycle will have an electronic tablet attached to the handlebars which will provide visual feedback about the power output during the cycling session. This information is collected through a purpose-developed application so that each exercise session can be remotely monitored for compliance. Participants will report their pain and level of perceived exertion at the end of each exercise session. The heartrate during each session will also be monitored using a smartwatch wrist band.

The cycling program will continue for 4 weeks, with 5 exercise sessions of 20mins duration per week. At the end of each week, the exercise compliance and patient feedback will be reviewed and the power output increased if the baseline level is achieved, and level of perceived exertion falls below the required level. To progress the exercise dose, the resistance will be increased to achieve and increase in average power output of 20W. The participant will be notified of these changes via email or text.

Self-reported outcome measures will be repeated at the end of the training program and at 12 months post-exercise.

5.7 Data Linkages – N/A 
5.8 Randomisation, Blinding and Bias 
          After approval from the treating surgeon and voluntary informed consent by the participant, the participant will be randomised by computer generated block randomisation to receive either the cycling exercise regimen or usual care. All participants will receive information on pain and activity management. Participants will not be blinded to treatment group. All patients who meet the inclusion criteria will be invited to participate in the study.
5.9 Project Duration – 3 years
5.10 Project Termination Criteria – N/A
	6 OUTCOME MEASURES



Self-reported outcome measures (Oxford Knee Score (OKS), EQ5D5L and Knee Injury and Osteoarthritis Outcome Score (KOOS)) will be used to assess symptoms, function and quality of life at each time point. The Oxford Knee Score was designed specifically to be used to assess patient outcome following knee joint arthroplasty, and has been shown to be both a reliable and valid measure(15). The Knee Injury and Osteoarthritis Outcome Score is used to monitor individuals over time assessing changes in physical function from an intervention and has been extensively used in clinical trials (16). It has been shown to be both a reliable and valid short and long-term measure in patients with knee OA and interventions for this condition (16). The EQ5D5L is a questionnaire for participants to indicate if they problems in any of the five dimensions of health: mobility, self‐care, usual activities, pain/discomfort, and anxiety/depression 
 ADDIN EN.CITE 
(17, 18)
 The Borg rating of perceived exertion scale is used to determine the rating of perceived exertion (RPE) for resistance training. It can determine the resistance training intensity of elderly individuals and may be used at home. (19)
	7 ASSESSMENT OF SAFETY


This research is of low risk and designed in accordance with Section 2.1 of the National Statement. Adverse events will be recorded and reported according to Institutional requirements. 
The data will be collectively analysed and no participant will be identifiable in any results or published work. The findings of this research will lead to improved assessment of patient outcomes. Future studies will also be able to use the bicycle power meter to investigate outcomes following other orthopaedic surgery techniques (e.g. anterior cruciate ligament reconstruction). We believe the benefits of this research therefore substantially outweigh the low risk.

	8 DATA MANAGEMENT, STATISTICAL ANALYSIS AND RECORD KEEPING


All participants eligible for inclusion in this study will be included in the data analysis. Descriptive statistics will be calculated for baseline demographic and patient-reported variables. The OKS at 12 months will be summarised by treatment group (using mean and SD), and analysed using a linear mixed effects model with repeated measures, adjusting for baseline score and covariates. An interaction between outcome measurement time point and treatment group will be calculated to allow comparison of the treatment effect at each time point. Normal distribution and homogeneity of the variance will be confirmed prior to the analysis. The criterion for statistical significance will be set at p < 0.05. 
Researchers will ensure the data is used responsibly, and that the privacy and confidentiality of participants is safeguarded at all times. The REDCap database will only contain the participant study ID number and participant email address. Electronic records will be kept on a password-protected file and all paper records will be kept in a locked filing cabinet in a locked office in the Murdoch Centre for Orthopaedic Research, St John of God Murdoch Hospital. All computer and paper access is restricted to Mr Mark Hurworth. All names and contact information will not be included with the data that is transported to the statistician on a password-protected hard drive by a member of the research team. All records will be kept for a minimum of 7 years after project completion or publication.
	9 BUDGET, FINANCING, INDEMNITY AND INSURANCE


The Murdoch Centre for Orthopaedic Research budget will cover the cost of performing the proposed study. 
	10 STUDY RESULTS AND PUBLICATION 


The results of this study will be presented at professional meetings or conferences, and published in a peer-reviewed journal. The data will be collectively analysed and no participant will be identifiable in any published work.
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