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Project Description / Protocol 

Assessing parkrun for walking rehabilitation for cancer survivors: acceptability, adherence, social support and physical function
· Version 1
Project Team Roles & Responsibilities
Lead Investigator: 
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School of Health & Behavioural Sciences, University of the Sunshine Coast
Ph: 61 7 54594545   Email: sbroadbe@usc.edu.au

Co-Investigators: 
Dr Sonja Coetzee
Dr Rob Buhmann
Dr Yuri Kriel
Professor Christian Jones
Dr Michelle Morris

Resources
· Resources necessary for the project to be conducted:
· Parkrun ID barcode (participation, timing, distance). Participant smart phones and watches can also be used for a step-counter app.
· Wellness app (to be downloaded to mobile phone or smart watch), to record wellness and participant’s mood.
· Exercise science laboratory for participant screening and data collection at baseline and other timepoints.
· Funding for payment of participant parking fees at USC for pre-project screening and baseline data gathering will be sought from internal and external grants.
· Funding for a Research Assistant to assist with project organization will be sought from internal and external grants. 
· The Lead Investigator has some discretionary funds which can be used for project advertising for recruitment.

· Funding/support being sought or secured: 
· USC SPARK Grant preliminary internal funding was gained to develop the project application for larger external grants in 2023-24
· We will submit external grant applications to Exercise and Sports Science Australia (ESSA Research grant up to $50,000), Medibank (up to $100,000) and the Cancer Council rounds for 2023.

Background
· SYNOPSIS
Parkrun is an established global, free community walk or run event. Adults can join a Saturday 5km walk/run in local parks where there is no set time limit and where volunteers monitor the participants to make sure all are safe and finish the course. There are also 2 km events for children aged 4 to 14 years. Regular physical activity (PA) is currently recommended for survivors of most types of cancers to maintain physical function, reduce some treatment side effects and to improve wellness and quality of life (QoL) [1]. However, compliance and adherence to physical activity is often challenging for patients due to the nature of their treatments, symptoms and psychosocial issues [1-3]. The structure of parkrun lends itself to group support and to potential rehabilitation clients who would benefit from the group setting and social aspects of participation. It might be a more appealing exercise modality compared to a clinical rehab setting, therefore promoting greater adherence. In fact, the Royal Australian College of General Practitioners has recently received publicity for endorsing GPs to refer patients to parkrun as a way of preventing and managing some lifestyle diseases and mental health symptoms, colloquially referred to as ‘social prescription” [4]. There is a growing body of evidence that parkrun improves physical fitness, BMI, mood and personal and social wellbeing [5] in individuals ranging from recreational athletes to those with health issues (e.g. obesity, sedentary behaviour, mental health). However, parkrun has not yet been suggested as a mode of exercise for cancer survivors. This study will assess the feasibility of parkrun to provide physical, functional and psychosocial benefits for cancer survivors, contributing to the current evidence for physical activity and cancer rehabilitation.

· LITERATURE REVIEW including reference list
There is substantial evidence that exercise is a beneficial adjuvant treatment modality for cancer survivors [1-3,]. The Clinical Oncology Society of Australia (COSA) Position Statement on Exercise in Cancer Care [1-2] includes recommendations that individuals should aim towards, and maintain, participation in at least 150 minutes of regular moderate-intensity aerobic exercise each week, or potentially up to 75 minutes of more vigorous higher-intensity aerobic exercise weekly. The modes of exercise could include walking, jogging, swimming, cycling or similar. Strength training is also recommended two to three times per week [1,2]. The bulk of evidence in support of regular exercise has been gathered for breast, prostate and colorectal cancers but there is emerging evidence that exercise can benefit people with blood and other cancers [1-3]. Physical function, symptom attenuation (especially fatigue), quality of life (QoL), risk of new or reoccurring cancers and co-morbidities can all be improved by participation in regular exercise [1-3,6]. 

What are less clear are the reasons why cancer survivors, on the whole, are not meeting these physical activity levels [1,5]. Between 60-70% of cancer survivors do not participate in enough aerobic exercise and closer to 90% do not meet strength training recommendations [3,6,7]. It is clear that regular exercise can reduce the severity of adverse treatment side effects, new cancer onset and cancer-specific/all-cause mortality. There is recent evidence that provides some insight into the poor physical activity participation rates [7,8] but useful strategies for improving adherence have not been robustly investigated. To develop, and make use of existing, effective exercise interventions, we need to understand the factors that influence exercise adherence, acceptance and enjoyment and to identify potential barriers to exercise participation. 

A recent umbrella review of exercise adherence in chronic diseases and with older adults [9] identified the following factors as being directly relevant to exercise adherence and compliance: the type of exercise program and its integration into daily living; inter-disciplinary care; appropriate exercise supervision; usable technology; an understanding of the participant’s characteristics, barriers, enablers and education; adequate expectations and knowledge about the exercise risks and benefits; enjoyment and absence of unpleasant experiences; social support; communication and feedback; available progress information and monitoring; self-efficacy and competence; participant’s active role; and achievable goal setting. The majority of these factors can be applied to cancer survivors, according to the most recent evidence. Cancer patients often have the added burden of muscle weakness, weight loss and sub-optimal nutrition, which affects their ability to be physically active [10-12].

Clinical factors associated with poor adherence to aerobic and resistance exercise guidelines, among various types of cancer patients, included being overweight or obese, cancer treatments [6,13], disease symptoms (fatigue, pain) [14] and poor motivation or lack of interest [14]. The issues with multi-modal cancer treatments included side-effects, financial distress and lack of understanding of the benefits of physical activity whilst undergoing treatments [13]. Kirkham et al., (2018) also reported that breast cancer patients had lower adherence to both aerobic and resistance exercise during chemotherapy compared to radiation therapy [14], with common barriers including disease symptoms and medical appointments.  Other studies of cancer survivors (predominantly prostate and breast cancer) [14,15] have reported that unmet supportive needs, global distress and symptom-related anxiety contributed to poor exercise program adherence whilst improved QoL, fatigue, sexual activity, hormonal symptoms and education were significantly associated with better adherence to exercise [15,16]. Individuals who had a more positive perception of their ability to perform daily tasks and leisure activities had greater adherence to their exercise program [16]. The same study also reported that 80% of participants felt that their clinician’s referral influenced their participation and adherence, irrespective of their improvements in physical function during the intervention [16]. Adherence also seems to improve with individualized, one-on-one sessions and home-based programs which promote ongoing, maintenance exercise participation [16-18], although the psychosocial aspects of group exercise can be beneficial [18]. Other studies have reported that the flexibility and simplicity of exercise interventions can promote participation, whether they be individualized or in group settings [17,19,20]. Furthermore, the use of fitness trackers, apps and wearable technology that provide participant feedback may also contribute to better compliance and adherence [21]. 

There has been increased emphasis on using physical activity to prevent and manage chronic diseases. In fact, general practitioners and primary healthcare clinicians are being encouraged to “socially prescribe” exercise participation to patients who are sedentary and/or have lifestyle diseases [4,22]. There is growing evidence that community-based physical activity programs, such as parkrun, are effective, inclusive and attractive to individuals who are inactive or who have health issues such as obesity, heart disease and limiting disabilities [22-24]. A recent systematic review of the outcomes of, and factors influencing, parkrun [5] reported that the event participation improved physical fitness, body weight, mental health, social interaction and social wellbeing. However, most participants were either runners or relatively healthy, if unfit, adults with 34% to 43% of participants being overweight or obese. There is less evidence of the benefits of parkrun for people with chronic diseases, despite the potential benefits. Quirk and Haake [24] published a qualitative study, encompassing people with diabetes, asthma, cardiac conditions, arthritis, depression and dementia, that investigated the benefits of individuals with disabilities being parkrun participants or volunteers, but it was unclear if any participants were cancer survivors. 
There is growing evidence that parkrun has substantial health benefits, physical and mental, with a broad range of contributing factors such as exercise in green spaces; its informal social nature, interaction and connectivity; the automatic event timing; volunteer event support; inclusivity; providing self-efficacy and feelings of being valued [5,24-26]. Barriers to parkrun included access and distance to travel [5], inconvenient start times, feeling too unfit to participate, injuries and other health concerns, being time-poor and childcare obligations, with more women than men reporting psychological barriers [27-31]. Interestingly, most of the parkrun studies have been conducted in the UK and authors have noted that UK population subgroups with high levels of social deprivation and ethnicity were under-represented at parkrun [5].
For parkrun to be a viable, enjoyable and acceptable mode of exercise rehabilitation for cancer survivors, we need to consider participant preferences, inclusivity, social support and “connection”, event access, health status and willingness to try something “new”. Disease-specific barriers may include medical treatment side-effects, symptoms, muscle weakness and sarcopenia [8-12] and participant perception of social isolation and disconnection [27]. This study aims to investigate the feasibility and acceptability of parkrun as an effective form of exercise to maintain or improve physical function, and prevent a decline in health and QoL.
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· RATIONALE and JUSTIFICATION (how the research will fill any gaps, contribute to the field of research or contribute to existing or improved practice)
Regular exercise for cancer survivors is strongly recommended yet the majority of individuals do not meet the recommended levels of physical activity. Common reasons for low participation rates include access issues, poor levels of baseline fitness, fitting exercise around medical appointments and treatments, disease symptoms and treatment side effects. Growing evidence from group exercise programs and parkrun itself suggest that it is a mode of physical activity that appeals to people with low fitness levels, and it provides a framework and social support that can be beneficial for people with chronic diseases and disabilities. Parkrun can be a walk or run event, and is self-paced and well-monitored, therefore has the potential to be a manageable, safe mode of exercise for individuals with low functional capacity. 
This project will investigate the feasibility of parkrun as a mode of physical activity for cancer survivors, with regard to acceptability, enjoyment and social identification for participants, and efficacy in maintaining or improving physical and functional status, and QoL. There is very little published data on the use of parkrun for people with chronic diseases and disabilities, so this study will provide much-needed evidence that parkrun is accessible, inclusive, supportive, safe and effective, and that it can provide real benefits for patients that can be translated to clinical practice.

· RESEARCH QUESTIONS
1. Do cancer survivors find parkrun an enjoyable and manageable form of physical activity?
2. Are cancer survivors able to adhere to regular parkrun participation over a 6-month period?
3. What are specific barriers to parkrun participation for cancer survivors?
4. Does parkrun participation maintain or improve physical capacity or function?
5. Does parkrun improve QoL, anxiety and depression in cancer survivors?
6. Does parkrun improve disease symptoms and treatment side effects (fatigue, sarcopenia, weight gain, nausea, pain)?
7. Does participation in parkrun affect the diet quality and eating behaviour of participants? 
8. What are the levels of physical activity and sedentary behaviour (sitting) in cancer survivors before and after the parkrun intervention?

· AIMS and OBJECTIVES
1. To evaluate the feasibility and acceptability of parkrun as a physical activity intervention for cancer survivor rehabilitation
2. To assess the efficacy of parkrun for preventing physical and functional decline, and improving general health and QoL
3. To assess general physical activity levels and sedentary behaviour across a range of cancer survivors, before and after parkrun participation


· HYPOTHESES
1. Consistent parkrun participation will improve cancer survivor engagement in physical activity, social interaction and social identity with parkrun event groups.
2. Cancer survivors will enjoy doing parkrun events
3. Cancer survivors participating in parkrun will have improved physical function and mental health, compared to baseline measures, after the 6 months intervention
4. Parkrun participation will reduce the severity of disease symptoms and treatment side effects
5. Parkrun participation will improve the diet quality and eating behaviour of participants
6. Parkrun participation will increase general levels of physical activity and reduce sedentary behaviour (sitting) in participants

· EXPECTED OUTCOMES
Outcome Measures
1. Demographics and participant information including: age and gender, type and stage of cancer, time since diagnosis, type of treatment(s), symptoms
2. Physical function (anthropometry, resting heart rate and blood pressure, 6MWT [speed and distance], parkrun session step count and walk distance], 30 s Sit to Stand [lower leg strength]), Perceived Exertion ([RPE] Borg Rate of Perceived Exertion 6-20 scale)
3. Wellness and Quality of Life (European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire [QLQ-C30])
4. Mental Health (Hospital Anxiety and Depression Scale, HADS)
5. IPAQ Short Form physical activity questionnaire
6. Mediterranean Diet Score Tool
7. Adherence (sessions attended, attrition %, participant feedback)

Expected Study Outcomes
We have hypothesized that regular parkrun participation will improve physical capacity and function in cancer survivors, in addition to improved QoL, mental health, social interaction and identity. Recent studies of parkrun have provided evidence of these sorts of outcomes with recreational athletes and sedentary individuals, and we hope to see similar results with cancer survivors. Event adherence and sustained participation for 6 months is also a focus of this study, and identifying factors that contribute to adherence, enjoyment, improved mood and acceptability of parkrun as a form of exercise rehabilitation. Another important study outcome will be if there are positive changes in dietary intake, nutrition and eating behaviours, given the risk of sarcopenia and muscular weakness with many types of cancers.

Project Design 
	
	
	Intervention/ Tests 

	Research Activity
	9-month prospective, controlled cohort study. Mixed methods.

	Setting  
	Community-dwelling, out-patients.
Parkrun events held at Sunshine Coast parks - Mujimba, Brightwater, Baringa Sports Ground/Aura, Kawana, Golden Beach, Nambour, Maleny, Glasshouse Mountains

	Participants
	Cancer survivors diagnosed with any type of cancer and aged 18+. Participants may be undergoing treatment or in remission

	Identifiability during data collection 
	Identifiable – participant name and contact details for initial screening, baseline and post-intervention data; participants can be assigned their numerical parkrun ID number for data analysis purposes. Parkrun ID number for attendance, distance and mood (app) metrics.

	Identifiablity – data storage
	Re-identifiable 

	Identifiability – publications etc. 
	Non-identifiable

	Recruiting methods and/or considerations
	Social media
Flyers
Radio
USC website
Project awareness from local cancer care nurses, oncologists and general practitioners
Cancer support groups and networks
Cancer care nurses who can advise patients of the project
Bloomhill cancer wellness centre
Parkrun advertising
Email to potential participants 


	Consent
-Written/Verbal/ /Waiver/ Opt Out 
-Specific / Extended / Unspecified
-Other considerations
	Written





	Risks and Benefits


	RISKS
Dizziness, nausea – researchers and parkrun volunteers are first-aid trained
Muscular stiffness or soreness if unused to exercise (participants will be advised to self-pace their walking or jogging, take rests and stretch if necessary and wear comfortable, appropriate non-slip footwear with adequate arch support and some shock absorption)
Sunburn and dehydration (participants will be advised to wear hats and sunscreen and carry a water bottle)
Asthma (participants with diagnosed asthma should bring inhalers with them)
A cardiovascular event is possible but extremely unlikely and each parkrun event has trained CPR/1st aid volunteers along the routes. All participants will have been screened for CVD risk and any person who has a serious, uncontrolled cardiac condition will have been excluded from the study

BENEFITS
Potential improvements or maintenance of health status, physical capacity, strength, cancer symptoms and treatment side effects
Potential weight loss 
Potential gain in muscle mass or reduced risk of sarcopenia
Potential positive changes in appetite, dietary intake and eating behaviours
Improved mental health, mood and QoL
Improved social interaction, identity, connection and support
General increase in incidental physical activity and reduced sedentary time/sitting during and after the 6-month intervention
Summary report of de-identified study findings plus a personal summary report of each individual’s pre- and post-study data
Reimbursement of USC parking paid (if LAUNCH successful)

	Data Storage/ Considerations
	Secure USC laptop
R drive during and upon project completion

	Results/ Outcomes/ Future plans
	Peer-reviewed publications
Conference presentations 
Future related projects by this team in collaboration with cancer wellness centres, oncologists and cancer support groups




· Research project settings
· Free-living/outpatient adults recruited from the general community
· Sunshine Coast parkrun events (Mujimba, Brightwater, Baringa Sports Ground/Aura, Kawana, Golden Beach, Nambour, Maleny, Glasshouse Mountains)
· University of the Sunshine Coast: Sippy Downs campus exercise science laboratories (participant screenings, baseline, pre- and post-intervention assessments)
Methodological approach
· Prospective 9-month cohort study with data collection at 1 month pre-intervention, 1 week pre-intervention, post-6-month intervention and at 3 months follow-up [32].

	Timepoint 1
1-month pre. Screening and baseline measures
	Timepoint 2
Week before start of 6-month parkrun participation
	Timepoint 3
Post-6-month intervention.
All measures + participant survey
	Timepoint 4
3-month follow-up.
EORTC QLQ-30
HADS  IPAQ-SF
MEDAS
Survey




· Mixed-method study (qualitative and quantitative)  
· Within-group analyses (T1, T2, T3, T4) of physical function outcome measures; parkrun participation (attendance); event distances completed; walk or jog speed; pre- and post-event mood, self-confidence and energy levels; disease-specific symptoms; anxiety and depression; QoL; general physical activity levels and sitting time; diet score.

Participants
· Prospective cohort study of cancer survivors aged 18 years or more. Individuals are eligible for the study if they have been diagnosed with any type of cancer and meet the following Inclusion Criteria.
INCLUSION CRITERIA
· Diagnosed with any type of cancer (e.g. breast, prostate, colorectal, blood, bone)
· Cancer survivor i.e. undergoing medical treatment or in remission
· GP / medical practitioner approval to undertake walking
· Must be registered with parkrun before start of the first walk/run event
· Able to communicate in English or participate with a carer/support person who can communicate in English

EXCLUSION CRITERIA
· Unable to walk
· Undergoing end-of-life care
· Does not have GP / medical practitioner approval to walk 
· Current musculoskeletal injury that might cause pain during walking or jogging
· Neurological condition that is a falls risk or exercise risk for participants
· Uncontrolled hypertension and/or serious, uncontrolled cardiac disease symptoms (e.g. angina, arrythmias, heart failure)
· Serious pulmonary disease where forced vital capacity (FVC1) is less than 1 litre
· Uncontrolled metabolic or renal disease
· Unable to communicate in English or follow verbal instructions from parkrun volunteers and/or carer/support person
· Severe visual, and/or auditory impairment, or behavioural, cognitive or psychological disorder, that would affect understanding and complying with clear instructions or communicating with others
· Unable to commit to the 9-month period of the study

· Sample size and statistical or power issues
Sample size was determined via simulation methods using a random intercept model. Exercise adherence (measured as the proportion of cancer patients meeting minimum physical activity guidelines) is one of our primary outcome measures and was the response variable in the sample size model. Data used to create the model were informed by previous studies [13,14]. Time (three levels- baseline, 6months and follow-up), body mass index (BMI) and sex (two levels- male and female) were included as fixed factors within the model. A random intercept was included for individual participants to account for repeated measures (at the three levels of time). BMI and sex were included as fixed factors as these variables can influence exercise adherence in cancer patients [14]. Calculations were made assuming fixed effects of 2.11%, -0.06% and –0.36% for time, BMI, and sex respectively; a standard deviation of the random intercept of 4% and a model error (residual standard deviation) of 9.5%. Based on these assumptions for 80 participants and a type I error rate of 5%, power to detect a fixed effect of time was 80% (95% CI = 77 to 82%). We anticipate being able to recruit 100 participants, which allowing for potential attrition of 20 people, would provide a sample size of 80.

Recruitment and Consent
 See Sections 5 and 9 of the USC Human Research Ethics Guidelines (staff link)/ Blackboard  (students link) 
· Participant recruitment strategies and timeframes

· Social Media including Facebook closed groups (ESSA Cancer group, Cancer Council support group, local cancer support groups) 
· Flyers on campus, by email to cancer support groups and wellness centres, via a third-party (external organizations and clinics putting an item in their newsletter or sending an email to their contacts on our behalf)
· USC website (USC news) and USC Research online noticeboard
· Radio and printed media (e.g. Profile magazine)
· Parkrun research team and website
· Permissions will be sought as relevant to post to groups/noticeboards and from the appropriate organisations for cancer care nurses and oncologists who would like to advise the project etc. All third-parties will be advised to circulate only ethics-approved materials. 
· We aim to advertise the project initially for 6 weeks but can continue to roll the project through 2023 and into early 2024.

· How will project information be provided to participants? (e.g. with recruiting email, as the landing page on a survey)
The study aims to run over a 9-month period which includes one month of normal activities/usual care, followed by 6 months of parkrun participation, and then a follow up at 3 months post-intervention. Potential participants will be recruited from the Sunshine Coast region. Recruitment will be done with media advertisements (newspapers, radio, Facebook, USC webpage, cancer support groups and state organisations), flyers (in GP clinics, pharmacies, community centres, notice boards, cancer support groups and organisations). Permission to advertise the project in medical clinics and community support groups will be sought from the practice or organization managers to ensure correct governance and procedures are followed. Potential participants can contact any member of the research team by phone or email for further project information, and risks and benefits of participating can be explained at this time. Official project information sheets (RPIS) can be emailed or posted to participants. Once participants have read the information sheet, understood their commitment to the project, and decided to volunteer, they must complete and sign an informed consent sheet. The consent form can be (1) scanned and emailed back to the researchers at the university email addresses; (2) the completed form can be brought to the exercise science laboratory when baseline assessments and screening are done. 
The project will be advertised initially for at least 6 weeks, to allow adequate time for recruitment and for potential volunteers to decide to participate. However, the project can continue on a rolling basis through 2023 and 2024, with Bloomhill and cancer support network ongoing support. 
Participants will attend the University of the Sunshine Coast exercise science laboratory to meet the researchers. The informed consent, pre-screening for exercise contraindications and cardiovascular risks forms, hard-copy questionnaires and medical history will be completed by participants one-month prior to joining in any parkrun event. The hard-copy questionnaires will be also completed immediately post exercise intervention at the 6-month mark. There will be a follow-up survey of open-ended questions 3-months after the end of the parkrun participation intervention. The approximate start date of the project is February 2023 and the approximate end date is July 2024. 
The flyers and media advertisements will briefly explain the aims of this study and give detail on the inclusion as well as details about the exercise involved. Potential participants will be encouraged to contact members of the research team by email or phone for further study information, explanation of time frames and commitments for participants. Benefits and risks can be explained at this point, and participants will be reassured that they can withdraw from the study at any time. Interested participants will be emailed or posted paper copies of the official information sheet and consent form. The official project information sheet will include a background and brief description of the study, description of commitment for participants, risks and benefits, and contact details of the researchers. 

Some participants may have NDIS funding for transport. Participants may incur costs associated with travel to and from the University, as well as University parking costs which is $3 per half-day. There is 1-hour free parking in front of the Chancellor Park State School, and there is free parking at the Claymore Road car park. There is also public transport to the main campus. 

· How will you get consent (e.g. written or verbal) for each data collection method/participant group? 
Written consent is required from all participants. The consent form can be emailed or posted to participants. Participants can email the completed form back to the researchers or can bring it with them to their baseline screening and assessment visit.

· Will any other parties (e.g. physicians, tutors) be involved in confirming or re-negotiating consent? If so, and as relevant, how will unequal relationships be managed? 
Written consent must be provided by each participant. If a participant has poor English verbal and written skills, then a carer, family member or support person can complete the consent document on behalf of the participant but each participant must have the consent content explained to them, and when informed, may agree to participate by signing the document themselves.
· What level of consent are you seeking (specific/extended/unspecified)? Will participants be given an option to select the level of consent they wish to provide? 
To participate in this project, we require specific consent for the 6-month study.

· As relevant, how will these processes be managed to acknowledge cultural or other considerations (e.g. language/literacy, disabilities)?
The study is open to any cancer survivor who meets the inclusion criteria, irrespective of ethnic or cultural groups. Participants will need to be able to walk with minimal risk of falling, so those with a disability that prevents them walking would not be eligible for the study. They may like to volunteer with parkrun to be an event volunteer, but that involvement is a personal decision for them and is not part of this project. Any participant who meets inclusion criteria, and has poor English (needing a translator, interpreter or carer) is welcome to join the study provided that their support person can understand the study assessment procedures and parkrun event directions, and can inform the actual cancer survivor participant of all instructions and directions. This is a safety issue for participants and they need to understand any verbal and written directions.
Research Activities 
· What you are going to do?
· This is a 9-month prospective cohort study with a mixed-methods approach. 
· We will recruit cancer survivors who would like to be involved in parkrun events, either for walking or jogging, as a mode of physical activity whilst they are undergoing treatments or are in remission.
· We will seek the support of local oncologists and GPs, and cancer care/wellness centres such as Bloomhill, to alert cancer survivors to this study. Potential participants can contact the research team for further information. 
· The study will be advertised through the USC website, parkrun, social media, radio, cancer support services, private and public hospitals and associated oncologists, Sunshine Coast medical practices and the QLD chapter of Exercise and Sports Science Australia (ESSA).
· Potential participants can contact any of the research team for further information and explanation of the study. Parkrun will also have been provided with study information. People who would like to participate can be sent a copy of the RPIS and informed consent form by email or post. If they wish to volunteer for the study, they can sign the consent form and return by email or bring the form in to the pre-intervention screening and assessment appointment at the USC Exercise Science laboratory. 
· Participants will need to register with the parkrun organization prior to joining in any event and must have their parkrun ID bracelet.
· We will conduct a participant screening session and baseline data collection 1 month in advance of each participant starting parkrun. There will be a 4-week period of usual care and ADL to establish each participant’s level of physical function, QoL etc. This allows a comparison with participants acting as their own controls.
· The week before each participant’s first parkrun, we will collect the physical function data and questionnaires to record any changes in physical fitness and activity, QoL, mental health, and diet.
· The 6-month intervention period will include all parkrun events that participants enrol into and complete. Participants don’t have to do an event each weekend but can select when and where they do a parkrun through the intervention period. An app available for smart watches or phones will be able to record how participants feel before and after each event (mood).
· At the end of the 6-month period, post-intervention data and a participant survey will be collected at the exercise science laboratory. We will also do a 3-month follow-up contact, which will be online surveys and questionnaires, to establish if participants are continuing with parkrun or other physical activity.

· Participant commitment
We would like participants to try and commit to the full 9 months of the study. There will be an additional commitment time of approximately one hour for baseline screening and assessments, another hour for post-intervention assessments and then approximately 30 minutes to complete a follow-up survey 3-months after the end of the intervention. However, any participant is able to withdraw from the project at any time if they wish; this will be made clear to all participants in the Consent form, RPIS and during initial contact with the researchers. There will be no pressure for participants to attend weekly parkrun events. Participants can attend parkrun events through the 6 months according to their ability to manage the walking or jogging on the day of the event. We appreciate that some participants may be undergoing rounds of therapy and may not be able to participate each weekend, or they may have pressing commitments for other activities on some weekends. Ideally, we would like to know the reasons for participant dropout as this can provide data on possible barriers to parkrun participation, which can inform clinical practice.
· Project duration
The total study period is for 9 months for each participant but we anticipate a rolling data collection period through 2023 and into mid-2024.
· Participant follow-up
        There will be a follow-up contact and survey 2 months after the end of the 6-month parkrun intervention. This is to determine whether participants still doing parkrun or some other form of physical activity, and their reflections on their participation, activity levels, wellness and QoL, and diet/nutrition.
· Risks and Benefits
RISKS
· Some participants may experience treatment side effects at times (e.g. nausea, dizziness) but would be advised not to participate in any parkrun event if walking made them feel worse or if they were at risk of having a fall or injuring themselves.
· As with any mode of weight-bearing exercise, there is a potential risk of muscle stiffness or soreness, especially if the participant is very unfit to begin with. However, self-paced walking will be advised for people just beginning parkrun walking as a form of exercise, to lower the risk of any musculoskeletal injury. 
· Sunburn and dehydration are potential risks of outdoor exercise.
· Asthma is a potential risk in an outdoor setting but participants will be reminded to bring all relevant medications with them when they attend parkrun.
· A cardiovascular event is extremely unlikely and each parkrun event has CPR/1st aid trained volunteers along each route. All participants will have completed the ESSA CVD screening (ESSA APSS, 2019) [31]. Any participant with a current, serious and/or uncontrolled cardiovascular health condition would have been excluded from the study.

· Strategies to mitigate or manage risks 
· Parkrun has volunteer assistants literally every 500 metres along the path or track, who can help any event participant who feels unwell during the event. Medical assistance can be arranged by event organisers if necessary. First-aid trained personnel are also at every parkrun event.
· All participants must have their GP, medical practitioner and/or oncologist approval to walk as a form of exercise (inclusion criteria).
· All participants will have completed a CVD risk screening prior to the study and anyone with a serious cardiovascular condition that is a risk for them exercising, will have been excluded from the study.
· All participants will be advised to exercise at their own pace and for whatever distance they feel comfortable to do. There is no pressure to walk or jog for a full 5 km if the participant is not fit enough or feeling well enough.
· Participants will be advised to wear appropriate footwear for walking or jogging (non-slip shoes with adequate arch support and shock absorption).
· All participants will be advised to wear sunscreen, hats and to take water and snacks with them if necessary.
· Any participant who has asthma will be advised to take their inhaler and any other medication with them.
BENEFITS
· Potential improvements or maintenance of health status, strength, symptoms
· Potential improved mental health (anxiety and depression)
· Potential improved QoL, wellness, mood and enjoyment
· Increased social activity, connection and interaction; potential to increase one’s social identity through group support with other cancer survivors
· Summary report of de-identified study findings plus a personal summary report of each individual’s pre- and post-study data
· Reimbursement of parking paid (if LAUNCH grant funding is successful)
	

Data Collection/Gathering
· What information are you going to collect/gather? 
This is a mixed-methods study. Collected data will consist of:
· Signed informed consent form for each participant
· Participant phone and email contact details for arrangement of USC assessments pre- and post-intervention, and for distribution of de-identified summarized project results
· Demographics (age, gender, geographical location)
· Brief medical history (type of cancer, staging, time since diagnosis, current treatments and medications, other medical/health conditions or injuries, cardiovascular disease risk screening [ESSA APSS 2019]) [33]
· Current symptoms and treatment side effects, if any
· Physical function (height, weight, resting heart rate and blood pressure, 6MWT [speed and distance], 30 s Sit to Stand [lower leg strength]), Perceived Exertion ([RPE] Borg Rate of Perceived Exertion 6-20 scale) [34]
· Parkrun data downloaded from parkrun ID bracelet (number of events attended, location of each event, distance completed each event, session step count, average walk speed), and phone or smart watch app (pre- and post-event mood)
· Wellness and Quality of Life (European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire [QLQ-C30]) [35]. This tool consists of 30 questions in 15 subscales relevant to people with cancer: five distinct aspects of functioning (physical, role, emotional, cognitive, social), eight symptoms (fatigue, nausea/vomiting, pain, dyspnoea, insomnia, appetite loss, constipation, diarrhoea), financial difficulties, and global health/quality of life.
· Hospital Anxiety and Depression Scale (HADS); 14 separate questions on anxiety and depression in the previous 7 days [36]
· IPAQ-SF Short Form physical activity questionnaire for incidental physical activity and activities of daily living (ADL); 7 domains assessing over the previous 7 days the amounts vigorous, moderate and low intensity activities, walking and sitting (minutes and MET values) [37]
· Mediterranean Diet Score tool for daily food intake, type of foods consumed and eating behaviour [38,39]; 14-question scored tool identifying types of foods, amounts consumed and daily eating patterns
· Calculated parkrun adherence and attrition (%)
· Participant feedback (general comments about parkrun and the study)

· How will you collect/gather the information?
· Informed consent will be collected using the ethics-approved Consent Form
· Personal contact details will be gathered via the initial phone or email contact between potential participants and the research team
· Medical history and baseline physical function will be collected by the research team at the screening visit to the USC Exercise Science laboratory
· Post-intervention data will be collected by the research team at the final visit to the USC Exercise Science laboratory
· Parkrun metric data will be downloaded from each participant’s ID bracelet.
· Participant mood will be recorded using an app on phone or smart watch which can be downloaded
· 
· Impact of and response to participant withdrawal
Participants are free to withdraw from the study at any time, and all participants will be informed of this. Reasons for attrition would be recorded as useful information on barriers to parkrun as a mode of exercise for cancer survivors. (Intention-to-treat would not be an appropriate type of data management for this project, as it is not a controlled trial). We aim to keep the study rolling over 2023 and into 2024 to make sure we have as large a sample size as possible, which would lower the impact of attrition. 


Data Management
· How will you store, provide access to, disclose, use/re-use, transfer, destroy or archive the information that you collect/gather? 
Data will be stored on an external hard drive specifically for this project, which can be password-protected. All backed up data can be stored on USC’s R drive. Any hard copy material will be locked in a filing cabinet in the lead researcher’s office. All data will remain confidential and will be not identifiable for purposes of statistical analyses and publication. Data will only be available to the research team members e.g. for statisical analysis, and would be transferred person to person via email attachment (e.g. spreadsheets), USB or external hard drive. All data will be stored for a minimum of 5 years from the completion of the research as per USC guidelines and procedures.  After archiving for a minimum of 5 years, any hard copy material may be shredded using USC’s contracted service providers.

· Will data be stored in an identifiable, re-identifiable or non-identifiable format?
Data will be stored: 
(1) in an identifiable format for participant contact details, for emailing or phone contact only. 
(2) in a re-identifiable format for all consent, demographic, medical, physical, QoL, mental health and dietary information. Participants will have been allocated an ID number, their parkrun ID, which will be used when their data is entered into Excel spreadsheets. 
(3) in a non-identifiable format for statistical analyses and dissemination of results (e.g. peer-reviewed journals, conferences, summary reports back to participants).

· Note: Data must be managed according to the USC Data Management Procedures
Data Analysis
· How will you measure, manipulate and/or analyse the information that you collect/gather?
Quantitative and qualitative data are components of this study. Numerical data from demographic, physical and scored questionnaire outcome measures will be analysed using Excel spreadsheets and IBM©SPSS version 27. Qualitative data (mood, participant feedback survey responses, participants' attitudes towards the intervention, enjoyment, appropriateness, suitability, convenience and perceived effectiveness of the intervention) will be analysed thematically using NVivo and following the process of Braun and Clarke (2006) [40]. Comments will be read, organised and coded using an iterative framework (familiarisation; generation of initial codes; search for themes; review of themes; definition of themes and a final report). The codes will be reviewed, discussed and refined with the coding framework drawn from the data as well as being informed by the survey questions and themes highlighted in wider literature on parkrun outcomes [5,28,29].

Descriptive statistics (mean ± SD) will be reported for each quantitative variable. Mixed models will be used to determine if participating in parkrun improves exercise adherence in cancer patients. Mixed selection will be used to determine predictors included in the model, and the model with the smallest AIC (Akaike Information Criterion) value will be selected as the optimum model. Models where adherence is the outcome variable will include time (baseline, pakrun and follow-up), sex (male or female) and BMI as fixed effects. These models will also include a random intercept for each participant, to account for repeated measures at each level of time. Normal distribution of residual values will be determined using Q-Q plots and histograms. Model fit will be assessed using the adjusted R2 value and the model residual standard error, the most parsimonious model will be selected for inferences. Effect sizes (Cohen’s d) will be calculated where there are significant effects of time using the pooled standard deviation as the denominator.


· Matching and sampling strategies
Given that this study is not a controlled trial, and the expected range of cancer types, stages, treatments, age and genders of participants, it is not feasible to attempt exact matching of participants according to age, cancer type etc. The primary focus of this study is participant acceptability, enjoyment and perceived effectiveness. The qualitative and quantitative data utilises a mixed-methods approach which does not lend itself to exact matching for the outcome measures. 
· Accounting for potential bias, confounding factors and missing information

Data will be tested for normal distribution using the Shapiro-Wilk test. If data sets have an unequal or skewed distribution, the pre-post changes can be analysed using a Mann-Whitney U test with calculated effect size.

Because the study runs for a set duration for each participant, there will be no length-bias.
Intention-to-treat would not be a suitable approach for missing data within this mixed-methods study. In the case of participant attrition from the study, or if participants miss various parkrun events in the 6-month intervention period, researchers will follow up with each participant individually, either through the study or at the end of the study. Reasons for reduced attendance or attrition can be gained from the participant and this information is valuable for informing the researchers of potential barriers or issues with parkrun as a mode of cancer rehabilitation exercise.


· Statistical power calculation
[bookmark: _Int_XEphVzB6]Sample size was determined via simulation methods using a random intercept model. Exercise adherence (measured as the proportion of cancer patients meeting minimum physical activity guidelines) is one of our primary outcome measures and was the response variable in the sample size model. Data used to create the model were informed by previous studies [13,14]. Time (three levels- baseline, 6months and follow-up), body mass index (BMI) and sex (two levels- male and female) were included as fixed factors within the model. A random intercept was included for individual participants to account for repeated measures (at the three levels of time). BMI and sex were included as fixed factors as these variables can influence exercise adherence in cancer patients [14]. Calculations were made assuming fixed effects of 2.11%, -0.06% and –0.36% for time, BMI, and sex respectively; a standard deviation of the random intercept of 4% and a model error (residual standard deviation) of 9.5%. Based on these assumptions for 80 participants and a type I error rate of 5%, power to detect a fixed effect of time was 80% (95% CI = 77 to 82%). We anticipate being able to recruit 100 participants, which allowing for potential attrition of 20 people, would provide a sample size of 80.
· Data Linkage: What linkages are planned or anticipated?
None

· Outcome measures 
1. Demographics and participant information including: age and gender, type and stage of cancer, time since diagnosis, type of treatment(s), symptoms
1. Physical function (anthropometry, resting heart rate and blood pressure, 6MWT [speed and distance], parkrun session step count and walk distance], 30 s Sit to Stand [lower leg strength]), Perceived Exertion ([RPE] Borg Rate of Perceived Exertion 6-20 scale)
1. Wellness and Quality of Life (European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire [QLQ-C30])
1. Mental Health (Hospital Anxiety and Depression Scale)
1. IPAQ physical activity questionnaire
1. Mediterranean Diet Score Tool
1. Adherence (sessions attended, attrition %, participant feedback)

7. Results, Outcomes and Future Plans
· Plans for return of results of research to participants
· Plans for dissemination and publication of project outcomes
· Other potential uses of the data at the end of the project
· Project closure processes
· Plans for sharing and/or future use of data and/or follow-up research (Note: where data may be used again consider the level of consent sought for the project)
· Anticipated secondary use of data

	
