The CADENCE Pilot Trial – Promoting Physical Activity in Bladder Cancer Survivors: A Protocol Paper
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Abstract
Background: Participation in physical activity has been found to be beneficial for mental and physical health outcomes among cancer survivors. However, to date no intervention exists specifically to promote physical activity among bladder cancer survivors. In light of this knowledge a home-based exercise intervention was co-created for those recently diagnosed with bladder cancer. 
[bookmark: _Ref73425435]Aim: The aim of the present study, financially supported by Action Bladder Cancer UK[endnoteRef:1], is to pilot the home-based exercise intervention tailored specifically for bladder cancer survivors (i.e. from the point of diagnosis) to improve physical and mental health outcomes (during treatment and beyond) in this population. [1: References 

 Action Bladder Cancer UK. (2021) http://actionbladdercanceruk.org/ accessed June 1, 2021
] 

Methods: This study will use a randomised controlled trial design. Arm one will consists of the 14 week home-based exercise intervention and arm two usual care (15 participants will be randomised to each arm). Baseline data collection will take place shortly after clinical diagnosis of bladder cancer, and follow-up approximately 7 weeks and then again approximately 14 weeks after commencement of the intervention. At each data collection point data will be collected from participants relating to demographics, physical and mental health. Participants will aslo be asked to wear an Actigraph Accelerometer at each data collection point for seven consecutive days. Immediately after baseline data collection participants in the intervention arm will be given the home-based exercise booklet. 
Ethics and dissemination: Ethical approval was obtained for the present study via The London- City and East Research Ethics Committee (ID:291676). Results of this study will be disseminated through peer-reviewed publications and scientific presentations.
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Introduction
[bookmark: _Ref73427769]Approximately, 10,000 people are diagnosed with bladder cancer every year and it's the tenth most common cancer in the UK. The condition is more common in older adults, with most new cases diagnosed in people aged 60 and above.[endnoteRef:2] Importantly, the survival rate for bladder cancer (when compared to some other cancer types) is good. The general 5-year survival rate for people with bladder cancer is 77%, the overall 10-year survival rate is 70% and the overall 15-year survival rate is 65%.[endnoteRef:3]  [2:  NHS, UK. Bladder Cancer. (2018) https://www.nhs.uk/conditions/bladder-cancer/ accessed June 1, 2021 
]  [3:  Cancer.Net. Bladder Cancer: Statistics (2020) https://www.cancer.net/cancer-types/bladder-cancer/statistics accessed June 1, 2021 
] 

[bookmark: _Ref73423644]There are many common physical and psychological consequences of cancer and treatment, including fatigue, pain, sleep disturbance, lymphoedema, weight gain, loss of muscle mass, cancer-related distress (e.g. fear of recurrence, financial concerns), anxiety, and depression. [endnoteRef:4] [endnoteRef:5] Furthermore, the majority of people living with and beyond cancer are living with at least one other long-term chronic condition (e.g. hypertension, obesity, mental health conditions).[endnoteRef:6] Treatment for bladder cancer often includes surgery (including Transurethral bladder tumour resection, Radical cystectomy and lymph node dissection, Urinary diversion [stoma]), but may also include chemotherapy, immunotherapy, and targeted therapy.[endnoteRef:7] These treatments result in specific unwanted side effects including for example, mild bleeding and discomfort after surgery, erectile dysfunction, loss of sexual feeling and orgasm, frequent urination, and those with advanced bladder cancer may have been fitted with a uro-stoma.7  [4:  National Cancer Institute. Side Effect of Cancer Treatment. https://www.cancer.gov/about-cancer/treatment/side-effects accessed June 1, 2021 
]  [5:  National Cancer Institute Managing Physical Side Effects https://www.cancer.net/coping-with-cancer/physical-emotional-and-social-effects-cancer/managing-physical-side-effects accessed June 1, 2021 
]  [6:  Macmillan. The burden of cancer and other long term conditions. (2015) https://www.macmillan.org.uk/documents/press/cancerandotherlong-termconditions.pdf accessed June 1, 2021
]  [7:  NHS, UK Treatment Bladder Cancer (2018) https://www.nhs.uk/conditions/bladder-cancer/treatment/ accessed June 1, 2021
] 

With a high bladder cancer survival rate and thus a relatively large proportion of people living with and beyond bladder cancer[endnoteRef:8] it is important to consider health behaviour interventions to improve general health, bladder cancer-specific complications, and general quality of life. One such intervention may include the promotion of physical activity. Indeed, physical activity has been shown to reduce cancer-related fatigue, pain, maintain an adequate weight and muscle mass, reduce levels of distress, anxiety and depression, reduce the risk of erectile dysfunction, and aid in the prevention and maintenance of several other non-communicable diseases. [endnoteRef:9] [endnoteRef:10] [endnoteRef:11] In light of this knowledge The Independent Cancer Taskforce recommended that everyone diagnosed with cancer in the UK should have access to the elements of the Recovery Package by 2020. The Recovery Package is a series of key interventions which, when delivered together, can greatly improve outcomes for people living with and beyond cancer. The package includes an holistic needs assessment, treatment summary, cancer care review, health and wellbeing clinics.  These elements are part of an overall support of self-management including physical activity as part of a healthy lifestyle, managing consequences of treatment, and information, financial and work support.[endnoteRef:12]  This was upheld in the recently published NHS Long Term Plan.[endnoteRef:13] Physical activity, is highlighted in the Recovery Package due to evidence from randomized controlled trials (RCTs) of physical activity interventions that show improvements in fatigue, pain, sleep, lymphoedema, anxiety and depression, body composition and quality of life in people living with and beyond cancer.[endnoteRef:14]  Furthermore, there is a large body of observational evidence that shows that people living with and beyond cancer who are more active have reduced all-cause and cancer-specific mortality risk and a reduced risk of cancer recurrence.[endnoteRef:15]  [8:  Cancer.Net Bladder Cancer: Statistics https://www.cancer.net/cancer-types/bladder-cancer/statistics accessed June 1, 2021
]  [9:  Garcia, D. O., & Thomson, C. A. (2014). Physical activity and cancer survivorship. Nutrition in clinical practice : official publication of the American Society for Parenteral and Enteral Nutrition, 29(6), 768–779. https://doi.org/10.1177/0884533614551969    
]  [10:  Gerbild, H., Larsen, C. M., Graugaard, C., & Areskoug Josefsson, K. (2018). Physical Activity to Improve Erectile Function: A Systematic Review of Intervention Studies. Sexual medicine, 6(2), 75–89. https://doi.org/10.1016/j.esxm.2018.02.001 ]  [11: 
 Thomas, RJ., Holm, M.,& Al-Adhami, A. (2014). Physical activity after cancer: An evidence review of the international literature. BJMP, 7(1), a708.ISSN: 1757-8515
]  [12:  NHS, Living with and beyond cancer (2021) https://myhealth.london.nhs.uk/your-health/cancer/living-with-and-beyond-cancer accessed June 1, 2021
]  [13:  NHS, NHS Long Term Plan ambitions for cancer (2019) https://www.england.nhs.uk/cancer/strategy/ accessed June 1, 2021
]  [14:  Fong, D.Y.T., Ho, J.W.C., Hui, B.P.H., Lee, A.M., Macfarlane, D.J., Leung, S.S.K., Cerin, E., Chan, W.Y., Leung, I.P., Lam, S.H., Taylor A.J., & Cheng, K.K (2012) Physical activity for cancer survivors: meta-analysis of randomised controlled trials. BMJ (Clinical Research ed.), 344 :e70 doi:10.1136/bmj.e70 
]  [15:  Morishita, S., Hamaue,Y., Fukushima, T., Tanaka, T., Fu J. B., Nakano, J. (2020) Effect of Exercise on Mortality and Recurrence in Patients With Cancer: A Systematic Review and Meta-Analysis. Integrative Cancer therapies, 19, 1534735420917462 https://doi.org/10.1177%2F1534735420917462 
] 

However, despite the guidance levels of physical activity in cancer survivors are low. For example, in one study of US prostate cancer survivors objectively measured moderate-to-vigorous physical activity was low at all 4 time points (baseline, 5 week, 6 months and 12 months; median, 0.0-5.2 min/day), with no overall change across study assessments (global P = .29).[endnoteRef:16] Other studies in those living with and beyond other cancers have found similarly low levels of physical activity.[endnoteRef:17] Therefore, interventions are urgently required to promote sustainable physical activity to those living with and beyond cancer. Moreover, to our knowledge to date no physical activity intervention has been developed and implemented specifically for those living with and beyond bladder cancer. Indeed, Symptoms present in bladder cancer (differentiating from other solid tumour cancers) may further discourage individuals from participation in physical activity. Specifically, frequent urination and pain. Moreover, patients with advanced bladder cancer might also have a uro-stoma that can interfere with the perceived body image.7 [16:  Smith, L., Lee, J. A., Mun, J., Pakpahan, R., Imm, K. R., Izadi, S., Kibel, A. S., Colditz, G. A., Grubb, R. L., Wolin, K. Y., Sutcliffe, S., & Yang, L. (2019). Levels and patterns of self-reported and objectively-measured free-living physical activity among prostate cancer survivors: A prospective cohort study. Cancer, 125(5), 798–806. https://doi.org/10.1002/cncr.31857 
]  [17:  Troeschel, A. N., Leach, C. R., Shuval, K., Stein, K. D., & Patel, A. V. (2018). Physical Activity in Cancer Survivors During "Re-Entry" Following Cancer Treatment. Preventing chronic disease, 15, E65. https://doi.org/10.5888/pcd15.170277 
] 


Aim
The aim of the present study, financially supported by Action Bladder Cancer UK1, is to pilot a home-based exercise intervention tailored specifically for bladder cancer survivors (i.e. from the point of diagnosis) to improve physical and mental health outcomes (during treatment and beyond) in this population. 

Setting
King’s Lynn is a hanseatic town on the coast of Norfolk in England. It has a population of approximately 49,000 residents of whom approximately 50% are male and 59% are aged between 18-64 years with 18% aged over 65 years. Moreover, approximately 95% of the population are white British.[endnoteRef:18] The CADENCE Trial will be carried out initially in The Queen Elizabeth Hospital King’s Lynn Foundation Trust. Participants will be recruited from one oncology clinic at the hospital where patients are under the care of one urological consultant (co-principal investigator). The patients will be recruited from the patients with newly diagnosed bladder cancer or diagnosed with recurrence of bladder cancer at the Queen Elizabeth Hospital King’s Lynn Foundation Trust NHS (QEHKL).  They will subsequently be booked for a transurethral resection of the bladder cancer. About 20-30% of these patients will need further treatment in the form of radical cystectomy.  [18:  City Population. https://www.citypopulation.de/en/uk/eastofengland/norfolk/E34004389__kings_lynn/ accessed June 1, 2021 
] 

 Method and analyses
The evaluation of this pilot study will use a randomised controlled trial design. Baseline data collection will take place shortly after clinical diagnosis of bladder cancer. The duration of the entire study will be 4 to 5 months. Participants will be randomised by a trial coordinator (using simple random sampling) as they enter the study to either the control (usual care) or the intervention group (exercise) at baseline and prior to consent. Concealed allocation will take place. The unit of randomisation will be the participant. 
Recruitment
Participants will be patients attending one urological consultant’s oncology clinic or a flexible cystoscopy outpatient appointment and consecutively screened.  If the patient meets the inclusion criteria the research team will provide them with a Participant Information Sheet and a Physical Activity Readiness Questionnaire at the point of clinical diagnosis. Approximately one week later the patient will be contacted by phone by either a trained research assistant or a member of the urological consultants care team. A one week window will be given to allow the patient time to read study material. The patient will be asked if they would like to take part in the study and if the physical activity readiness questionnaire deemed it okay for them to exercise (if exercise is not deemed acceptable the participant will not be recruited into the study). If the patient agrees to take part, an appointment will be made for them at QEHKL for consent and baseline data collection. Once recruited, patients will be randomised to usual care or exercise intervention. On arrival, for baseline data collection, and before any data is collected participants will be asked to provide written informed consent. Participants will be asked if they have any questions and will be told they can withdraw from the study at any point without giving reason and no adverse action will be taken as a result of this.
Participants Inclusion/ Exclusion Criteria
The study will be restricted to adults (age ≥18) who are able to consent for themselves (presumed from completion of the consent form) and individuals who receive a diagnosis of non-metastatic (stage I–III) bladder cancer. Patients will also be screened using the physical activity readiness questionnaire. Patients will be excluded if they are unable to provide informed consent due to severe cognitive impairment, and have metastatic disease (stage IV). 
Intervention 
A self-guided printed home-based exercise booklet has been co-created for those with bladder cancer (see supplementary material). The content allows patients to achieve the World Cancer Research Foundations physical activity guidelines (1) being active every day for 30 min or more (and aiming for 10 000 steps a day), (2) getting stronger and fitter (doing strength, balance and stretching exercise twice per week and two 30 min sessions of vigorous exercise per week).[endnoteRef:19] The booklet was co-created through an iterative process. First, the booklet was developed and designed by a sport scientist and a urological surgeon. Next, the content of the booklet was shared with patients, health professionals (urologists, oncology physiotherapist, and personal trainers) and experts (academics) in the field, who were asked to comment on the appropriateness of the content and make suggestions for improvement. The sport scientist and the urological surgeon then utilised this feedback to improve the booklet. This process continued until all involved were happy with its content.  See appendix one for the home-based exercise booklet.  [19:  Lambert, M., (2019) Physical activity – updated guidelines to support a healthier you! World Cancer Research Fund.https://www.wcrf-uk.org/uk/blog/articles/2019/09/physical-activity-updated-guidelines-support-healthier-you accessed June 1, 2021 
] 

Control group
All participants in the control group will complete all evaluation measures at each time point. Control participants will also be required to complete informed consent prior to collecting any measurements.
Evaluation
All evaluation measurements will be taken at baseline, approximately 7 weeks and then again approximately 14 weeks after commencement of intervention (we say approximately as the timing depends on when the patients scheduled appoints occur). 
Measures
After randomisation a trained research assistant will collect baseline data on participants demographic data including age, sex, education, current employment status, marital status and living arrangement (who they live with), and ethnicity by way of survey. Participants’ waist circumference (WC), height and weight (to calculate body mass index) will also be recorded. As well as body fat percentage and muscle mass using bio-impedance scales. Handgrip strength will be recorded using the handheld dynamometer. Fatigue will be assessed using the 13-item fatigue subscale of the Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) questionnaire.[endnoteRef:20] Sleep will be assessed using the Pittsburgh Sleep Quality Index,[endnoteRef:21] an 18-item questionnaire which assesses sleep quality and disturbances over a 1-month time interval. Quality of life will be assessed using the five-level EuroQol-5D questionnaire (EQ-5D-5L).[endnoteRef:22] Finally, participants will be fitted with the Actigraph accelerometer to measure free-living physical activity over 7 consecutive days. Follow-up data will be collected at 7 weeks and 14 weeks.  [20:  Yellen, S. B., Cella, D. F., Webster, K., Blendowski, C., & Kaplan, E. (1997). Measuring fatigue and other anemia-related symptoms with the Functional Assessment of Cancer Therapy (FACT) measurement system. Journal of pain and symptom management, 13(2), 63–74. https://doi.org/10.1016/s0885-3924(96)00274-6 
]  [21:  Buysse, D. J., Reynolds, C. F., 3rd, Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and research. Psychiatry research, 28(2), 193–213. https://doi.org/10.1016/0165-1781(89)90047-4 ]  [22: 
 Euroqol. EQ-5D Instruments. https://euroqol.org/eq-5d-instruments/ accessed June 1, 2021
] 

Patients randomised to the control comparator will receive ‘usual care’ and undergo all baseline and follow-up measures. 
Levels of free-living physical activity will be assessed using the Actigraph accelerometer (GT3X) at each data collection point. The Actigraph accelerometer is a valid and reliable tool to monitor free-living physical activity and its validity and reliability has been shown in multiple populations.[endnoteRef:23] The Actigraph GT3X is worn on a belt around the waist with the device itself positioned above the right hip either over or under clothing. We will employ a sampling frequency of 30 Hz. Service users will be asked to wear the device during waking hours every day for seven consecutive days, but not during water-based activities or sleep. [23:  Bassett, D. R., & John, D. (2010) Use of pedometers and accelerometers in clinical populations: validity and reliability issues, Physical Therapy Reviews, 15 (3), 135-142, http://doi.org/10.1179/1743288X10Y.0000000004 
] 

In addition to the above we will also collect data on the following variables: number of patients screened, proportion of patients enrolling, and number of patients who dropout of the study.
Those in the intervention arm will also be asked to take part in one semi-structured qualitative interview. Interviews will explore experiences of the intervention including barriers and facilitators to compliance, satisfaction and perceived effectiveness of the different elements of the interventions, and suggestions for improvement. All interviews will be audio recorded and transcribed.  A topic guide will be created with open-ended interviews and this topic guide will be submitted for ethical approval. With the consent of participants, semi-interviews will be conducted. We anticipate that each interview will take approximately 30-45 minutes. Interviews will be digitally recorded, and transcripts will be anonymized for identifiable information.
Analysis 
Outcome
The primary outcome for this study will be indicative change in average daily time spent in sedentary time, light physical activity and moderate-to-vigorous physical activity (MVPA) as recorded by the Actigraph accelerometer. Other secondary outcomes collected using participant questionnaires and objective measures include: (1) indicative change in WC and BMI, (2) indicative change in fatigue sleep and QOL, (3) indicative change in grip strength. 
Sample size
The aim of the present study is to pilot the proposed intervention and if promise is observed we plan to secure further funding to incorporate the intervention booklet into a mobile application that we will subsequently run a fully powered RCT. As in this scenario we are predominantly interested in “promise” we will recruit and trial the intervention in a sample of 30 participants (15 in the control arm and 15 in the intervention arm). It should be noted here that findings from this pilot will be used to inform the power calculation for the full trial. 
Data analysis-Quantitative
We will summarize all data by treatment group. Statistical measures of central tendency and dispersion such as mean, standard deviation (continuous variables), frequency distribution, interquartile range (IQR) and median (categorical variables) will be used in descriptive statistics. Non-parametric statistical methods will be used for bivariate analysis. Depending on the number of levels in the categorical explanatory factors, possible associations with continuous variable outcomes will be explored using the Wilcoxon-Mann Whitney or Kruskal Wallis tests. Stata version 16 software will be used to perform the analysis. 
Data Analysis-Qualitative
Content analysis will be the first analysis method used but where possible other thematic analysis such as Framework analysis or Interpretative Phenomenological Analysis may also be conducted to fit study objectives. QSR Nvivo software will be used for data management.
Patient and public involvement
The exercise intervention was developed through an iterative process and consultation with input from patients, health professionals (urologists, oncology physiotherapist, personal trainers) and experts (academics) in the field. Moreover, this study will interview patients on study exit to further precise the intervention. 
Ethical Considerations and dissemination
Explicit written informed consent will be sought from all study participants. All participants will be informed that they have the right to withdraw from the programme at any point without giving reason.
The results of this evaluation will be disseminated to academic audiences through presentations at national and international conferences in physical activity, public health and medicine and through peer-reviewed publications in relevant journals. Results will be disseminated to the public, policy makers, and other charities through seminars and press releases co-ordinated through the Anglia Ruskin University Press Office and SHP Communication Team.
Ethical approval was obtained for the present study via The London- City and East Research Ethics Committee (ID:291676). 
Discussion
The present protocol is to pilot a home-based exercise intervention co-created through an iterative process and tailored specifically for bladder cancer survivors to improve physical and mental health outcomes in this population. If the intervention shows promise we will subsequently incorporate the intervention booklet into a mobile application and run a fully powered RCT. 
A clear strength of this study will be the utilisation of a home-based exercise intervention tailored specifically for bladder cancer survivors to promote physical activity and implementing the intervention from the point of diagnosis (approximately one week after). However, some limitations may exist. First, owing to the “high-risk” population we may experience a high level of drop out or a low uptake. It is possible that as someone goes through bladder cancer treatment taking up physical activity may not be a priority for them. Second, the Actigraph GT3X are calibrated to record ambulatory activity (hip movement) and therefore underestimate the intensity of some activities. Third, bladder cancer is most common among older adults2 who also have a high prevalence of multiple non-communicable diseases which may further impact their ability to engage in a home-based exercise program.[endnoteRef:24]   [24:  World Health Organisation (WHO). (2021) Non communicable disease. https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases accessed June 1, 2021 ] 
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