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ABSTRACT

Introduction

Cancer care has expanded from a disease-focused, survival-oriented model to an approach that now
considers how survivors can live well in the aftermath of intensive therapy, where they may deal
with significant changes to their bodies, mental health, or emotional well-being. Research evidence
supports the benefit of exercise during and following cancer treatments for cancer-related symptoms,
physical functioning and fitness, and health-related quality of life. To move this efficacy evidence
into practice, we designed and launched a five-year study to evaluate the relative benefit from
implementing a clinic-to-community-based cancer and exercise model of care.

Methods

A hybrid effectiveness and implementation trial design is being used to evaluate the effectiveness of
delivery of community-based exercise and to collect data on implementation of the program. Key
features of the exercise program include (1) training of community exercise specialists to deliver the
program, (2) screening, referral and support for community-based exercise programming, and (3)
stakeholder engagement in the design, development and delivery of the program. Participants are
adult cancer survivors (N = 2500) from all tumour groups and stages, and at any time point along
their cancer treatment trajectory, up to three years post treatment completion. Survivors take part in
exercise twice weekly for a 12-week period. The RE-AIM framework will be utilized to capture
individual and organizational-level impact of the exercise program at 12 and 24 weeks, and one-year
follow-up.

Ethics and Dissemination

The study was approved by the Health Research Ethics Board of Alberta. The study will help to
answer critical questions on the value of cancer-specific community-based exercise programming,
and allow us to determine both the short and long-term effectiveness of exercise. Collectively, the
findings will help to inform the acceptability, adoption, feasibility, reach, and sustainability of
community-based exercise, and simultaneously evaluate integration of exercise into clinical care.

Trial Registration
ClinicalTrials.gov: NCT02984163 (prospectively registered)

Strengths and Limitations of this Study

e The study involves patients and other stakeholders in the design and ongoing delivery of exercise
programming.

e External validity of the program is supported by the community-based implementation focus,
with novel aspects of supervision by cancer-trained exercise specialists and support provided by
study personnel.

e We will determine both the short and long-term effectiveness of community-based exercise, and
identify important intervention-implementation interactions.

e The main limitation of the ACE hybrid effectiveness-implementation study is related to the
single-group design that does not allow for comparison of findings to usual care.

Key words: cancer survivorship, exercise, physical activity, quality of life, supportive care,

implementation, knowledge translation
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Introduction

The growing population of individuals living with or beyond a diagnosis of cancer highlights the
long-term impact of cancer and its therapies on the body, the mind and on overall health of
survivors. This necessitates an expansion of focus from merely survival to how to live in the
aftermath of intensive therapy with an altered body and attendant psychological changes. There is an
immediate and emergent need to disseminate strategies that can improve the health of cancer

SUrvivors.

Exercise is a low cost and safe intervention for cancer survivors with beneficial effects on physical
functioning and all aspects of health-related fitness, including aerobic and muscular fitness, and
body composition.!-* Exercise also benefits psychosocial well-being, including mental and emotional
health, and overall quality of life.? Moreover, targeted programs that include tailored exercise
prescriptions are more successful in helping individuals with chronic disease to incorporate physical
activity and exercise into their daily routines.* Given the low physical activity prevalence, and the
negative impact cancer and its associated treatments have on the survivors’ physical fitness and

physical activity levels’, efforts are needed to address this evidence-to-practice gap.®’

In addition to implementing exercise, there is also a need to evaluate its effectiveness on overall
health, considering both physical and psychosocial outcomes. Most research evidence to date comes
from lab-based studies.> While positive, these results may not translate into the same benefits seen
from community-based programs.® At a pragmatic and policy level, we also need to understand the
costs, and potential for cost savings, of such programs.® To achieve widespread adoption, projects
must benefit participants, and must be cost-effective and reduce health care utilization. There are

limited data on these key aspects of community-based exercise programs.

In order to move the efﬁcacg ev111ye_ ce 1:r/1}k()) nPraCtl?beﬁqj_“ég rﬂ?ssf%g/%%d lflt]}gduliggﬁlr?he% tamﬁive-year hybrid
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effectiveness and implementation study to evaluate the relative benefit from an Alberta wide clinic-
to-community-based cancer and exercise model of care — the Alberta Cancer Exercise (ACE)
program, and to evaluate the implementation of such an initiative. The overarching goal of the ACE
program is to provide, support, and evaluate high quality, timely and personalized exercise for the

survivor after a cancer diagnosis.

Objectives
The specific objectives of this study are to:

1) Determine the utility of facilitated referral of survivors to appropriate exercise programming
within their respective communities, as a strategy for increasing adoption of exercise.

2) Determine the immediate and long-term effectiveness of community-based programming on
the survivors’ health-related quality of life (QoL), physical fitness, other patient-reported
outcomes and healthcare utilization.

3) Identify strategic opportunities for enhancing implementation of the ACE clinic-to-
community strategy, including knowledge translation, program sustainability, and strategies

for integrating exercise into clinical care pathways.

Methods

A hybrid effectiveness and implementation trial design is being used to evaluate the effectiveness of
delivery of community-based exercise and to collect data on implementation of the program.'? The
study opened in January 2017 and will run for a 5-year period (to 2021). We chose this trial design
because: 1) there is strong evidence from efficacy trials supporting the benefit of exercise for
survivors both during and following cancer treatment, 2) there is a limited body of evidence
supporting implementation of programming in the community and evidence supporting objective
outcomes and long-term adoption are currently lacking; and 3) with appropriate pre-exercise

evaluation and sszeening, thete Iy mininypltsk I mplemonting 2 community;pasgd exercise
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intervention. The hybrid design provides important data on the effectiveness of community exercise
programming while fast-tracking translation of research findings into clinical practice and
survivorship care pathways.

Participants

Participants are adult cancer survivors from all tumour groups and stages, and at any time point
along their cancer treatment trajectory into the survivorship post-cancer treatment period, up to three
years post treatment completion. This inclusionary focus will allow us to build a clinic-to-
community model that is sustainable and meets the needs of most cancer survivors. Ethical approval
was received from the Health Research Ethics Board of Alberta: Cancer Committee and all
participants are required to provide written informed consent.

Setting

The exercise programming intervention takes place at local YMCAs and municipal fitness centres
across the province, as well as Wellspring (a non-profit cancer support organization in Alberta) and
University-based cancer-specific fitness or rehabilitation centres.

Eligibility: Inclusion criteria

Participants are screened for eligibility over the phone by the respective site coordinator (Alberta
north or Alberta south) and must: 1) have a diagnosis of cancer; 2) be over the age of 18 years; 3) be
able to participate in mild levels of activity at minimum; 4) be pretreatment, or receiving active
cancer treatment (e.g., surgery, systemic therapy and/or radiation therapy), or have received cancer
treatment within the past 3 years or have existing long-term or late presenting effects of their cancer
treatment; and 5) be able to provide informed written consent in English.

Screening

Consenting participants complete a cancer-specific intake form and Physical Activity Readiness
Questionnaires (PAR-Q+) to determine appropriateness for community-based exercise
programming. Data are collected on exercise preferences as well as the participant’s Physical

Vi inf h icipant’ I f prefe 1 n
Activity Stages of Change o infofm the pruticipant s status fn (o oEprffersces, atitudes and
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; behaviors towards increasing physical activity. A Certified Exercise Physiologist (CEP), who has

2 graduate level training or certification in exercise physiology, and experience in the cancer field,

5

g performs the screening for safety. The CEP oversees baseline physical fitness testing, and evaluates
g testing results. The CEP then triages the participant to local programming based on his/ her current
:(1) health, baseline physical fitness, cancer-related symptoms and exercise preferences. If safety issues
12

1 i emerge during screening, the CEP consults with the participant’s oncologist or family physician on
:2 the need for further evaluation and/ or referral to rehabilitation services or medically supervised

17 . i

18 exercise programming.

%(19) Implementation Components and Framework (Figure 1)

;g 1. Cancer-specific Education and Support for Community-based Exercise Specialists

;g All community-based exercise programming is administered by exercise specialists who have

ég undergone the Cancer and Exercise: Training for Fitness Professionals online course offered

28

gg through the University of Calgary. The ACE CEP provides additional in-person training to ensure
g; community-based exercise professionals have the skills and knowledge required to work with the
gi cancer population, as well as ongoing support to ensure success of the program implementation. This
35

g? training aids in the dissemination of the ACE program’s critical knowledge to key community

gg fitness partners.

40

41 2. Screening, Referral and Support for Community-based Exercise Programming

EE The ACE program bridges the gap between Healthcare Professionals (HCPs) and community

22 exercise programming by facilitating referral of survivors to appropriate cancer-specific exercise
j; programming. The CEPs provide education and onsite support to HCPs within the major centres
gg (Calgary and Edmonton), and via online and telephone-based support to HCPs working with

51

gg survivors in rural locations.

gg 3. Patient and other Stakeholder Engagement in the Design, Development and Delivery of ACE

g? Our ACE clinic-to-community based exercise program works with survivors and families,

58

o Oy O e oy - hicay bSpen ) Com B Sbor G Lie s SRRy 5° experience.
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The goal is to ensure that all stakeholders contribute to the design, development and delivery of the

ACE exercise strategy from clinic-to-community. Cancer survivors were involved in the design and

delivery of ACE from inception, and a series of focus groups and semi-structured interviews are

planned to elicit feedback from participants, HCPs and exercise specialists over the course of ACE

implementation.

Exercise Intervention

Intervention options are geared to the various settings where ACE is being implemented.
Participants take part in a combination of aerobic, resistance, balance, and flexibility exercises
delivered in a circuit-type class setting or group personal training format, twice weekly for a 12-
week period. The exercise sessions are conducted in small groups of 8-15 participants under the
direct supervision of the community-based ACE trained exercise specialist. Two options for
community-based exercise programming exist: group fitness classes or supervised fitness centre
access. Participating community sites offer one or more of these options depending on available
resources and demand. Active support and ongoing mentoring by the CEP is provided to
community-based exercise specialists in the participating community program for the duration of
ACE programming. To encourage longer-term exercise adherence, a second 12-week optional

maintenance program is offered, where possible, at low to no cost to survivors.

Participants assessed as having high needs due to active cancer, metastatic disease or with severe
symptoms (where their disease or symptoms pose a risk in terms of safety of community-based
exercise participation) are referred to ACE medically supervised programming or local cancer
rehabilitation services.

Outcomes to Support Effectiveness of Programming

Health-related aspects of both physical fitness and QoL in cancer survivors are assessed. Exercise

testing takes place at the University sites or at the fitness facilities offering the programming, and is

performed both bFefore gbasehnegler_lﬂt?gf/g the exegmjs-g Pprogram gat we,gk ,122. across all sites, with

or peer review o mjopen.om ut/guideline
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further follow-up testing at 24-weeks and one-year at the tertiary sites. Exercise testing includes:
e Physical activity level: Godin Leisure Time Physical Activity Questionnaire;
e Body composition: height, weight (calculation of body mass index);
e Acrobic endurance: six minute walk test;
e Musculoskeletal fitness: grip strength, timed sit-to-stand, shoulder flexion (flexibility) and
one-legged stance (balance);
e Cancer-related symptoms: Edmonton Symptom Assessment Scale and Screening for
Distress;
Health-related QoL is assessed using the Functional Assessment of Cancer Therapy-General scale,
and RAND Short Form Instrument (SF-36), and EQ5D-5L at baseline, 12-weeks, 24-weeks, and
one-year for all participants. Participants will have the option for further follow-up at year 2 and 3
following the program. The study database was created in the REDCap system provided by the
Women and Children’s Health Research Institute (WCHRI) and hosted in the University of
Alberta’s Faculty of Medicine & Dentistry's data centre. Data collection and storage will comply
with the measures outlined in WCHRI's REDCap privacy document.
Additional tests performed where available: (i) 1or 8 repetition maximum bench press and 1 or 8
repetition maximum leg press to determine muscular strength; (ii) Sit-and-reach test to assess

flexibility; (iii) plank muscular endurance test; (iv) push-up test.

Safety is monitored during exercise testing and training by the CEP and the ACE trained exercise
specialists in community locations. The CEPs and ACE exercise specialist record rates of adverse
events (minor to serious adverse events including cardiovascular events, falls or musculoskeletal
injuries). Participants are asked to report any issues, injuries, or falls, related and unrelated to
exercise participation to the ACE exercise specialist at the respective site. Attendance at the exercise

sessions is tracked as a marker of acceptability. Reasons for missed sessions are recorded. Exercise

adherence includes,aftendance atisuperyised Sxercisesjsessions and average.exgreise minutes per
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week over the study period. A priori targets for physical fitness, symptoms and quality of life
outcomes will be used to inform effectiveness and safety of the intervention (Table 1).

Outcomes to Support Implementation

The RE-AIM framework will be utilized to evaluate and enhance the external validity of the ACE
program. The RE-AIM framework presents a means to evaluate the impact of a community-based
intervention as a function of 5 factors: reach, effectiveness, adoption, implementation and
maintenance. This framework has been used to evaluate health and lifestyle behaviours to determine
the public health impact of the intervention.!’'> Embedded within RE-AIM is a cost description
analysis pertaining to the survivor (individual costs) and the institutions (Community fitness
facilities, Universities, and CancerControl Alberta). A proposed RE-AIM evaluation plan to assess
the impact of the ACE program has been developed based on existing research (Table 2).!!

Health Care Utilization Evaluation

The proposed methods for health care utilization include evaluation of usage among participants
compared to that of matched controls, before and after the exercise program. Using personal health
numbers (PHN) for consenting participants who provide permission, the PHN will be linked to the
Cancer Registry to obtain: tumor type, year of diagnosis, age and stage at diagnosis, and provincial
zone of residence. These five variables will be used to match each participant (1:1, as closely as
possible) to a control identified from the Cancer Registry. For each matched pair, “time 0" will be
the date the participant joined the exercise program. Relative to this date, the Cancer Registry
records will be linked to administrative data sources to capture all physician visits, emergency room
visits and hospitalizations, one year prior to and one year following “time 0. For physician visits,
we will link to Alberta Health physician claims data. The following variables will be collected: date
of visit, health service type code and category, primary/secondary/tertiary diagnoses, and health
service(s) performed. Health care utilization will be examined overall (summed for each database)
and by subgroups of interest (e.g., diagnostic groupings, services provided, resource intensity

igh fore and after “time 0” ly for rols. Differen in health car
weights), before grd aflr. time (7, Repaicly for sases and, conisols Riffsesngesn health care
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utilization across the two time periods will be described for both groups. The analysis will be

performed for all participants, and stratified by tumor type.

Analyses and Dissemination

Sample size

The overall sample size goal is to accrue up to 2500 survivors via the ACE five-year roll out across
the province of Alberta (18-20 sites). The primary objective outcome to assess study effectiveness is
the number of participants meeting public health guidelines for physical activity at one-year follow-
up. The current estimate for the number of cancer survivors meeting public health guidelines of 150
minutes or more of moderate intensity exercise per week is 25.8%.!3 According to the Conference
Board of Canada, by simply getting 10% of Canadians with suboptimal levels of physical activity to
exercise more would reduce incidence rates for major chronic conditions including cancer, and result
in significant savings in healthcare costs.'* Thus, assuming a 10% increase in the proportion of
participants meeting the guidelines for physical activity (minimally important difference of 10%) at
one-year (p < 0.05; 80% power), a sample size of 161 survivors would be required. As the aim of the
study is to evaluate both effectiveness and implementation, evaluating site-specific effects and
implementation issues is of utmost importance, and we anticipate variability across sites in study
outcomes. To obtain or exceed a minimally important difference for physical fitness outcomes a
minimum of 40 participants is required. Therefore, our aim is to recruit a minimum of 50
participants to each participating site over the study period in order to evaluate site-specific

effectiveness.

Within the sample, we will aim to recruit a minimum of 60% of survivors from the three target
cancer types with evidence supporting secondary prevention: breast (30%), prostate (20%), and
colorectal (10%). These samples will allow for subgroup analyses across sites and cancer groups.

The cohort of i icipating i il] allow for long-ter luation of r. f
e cohort of supyivors partcipafing in the study,wil allow or longsteom exaluation of rates o
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cancer recurrence, secondary cancers, and other chronic diseases (e.g., cardiovascular diseases,
diabetes) beyond the funding period.

Statistical Analysis Plan

Descriptive analyses will be performed to evaluate participant demographic, medical and exercise
related variables, as well as RE-AIM components including an economic evaluation of the program.
A single proportion inference test and confidence interval will be performed to determine the
proportion of eligible survivors who provide informed consent and complete the program, as well as
adherence rates to the program. Generalized linear mixed models will be utilized to examine the
changes over time in the program participants on the patient-reported outcomes, including fitness,
activity levels, and indices of QoL (i.e., baseline, 12-weeks, 24-weeks and One-year). The cohort of
survivors participating in the study will allow for long-term evaluation of rates of cancer recurrence

and secondary cancers beyond the study period.

In recent years, the focus of research in the oncology exercise field has expanded from determining
efficacy through randomized controlled trial designs to include “real world” effectiveness studies
focusing on implementation of exercise into cancer care.'>!8 A wide variety of approaches to
promote exercise among cancer survivors are available, including programs that are medically
supervised, community-based, or self-directed/ home-based.® Advantages of community-based
programs include high accessibility, safety and supervision of exercise, and social interaction.!
Importantly, systematic review evidence supports greater and more consistent benefits when
exercise is delivered in a group or supervised setting when compared to a home-based or
unsupervised setting.?’ Moreover, surveys of cancer survivors show a high interest in exercise, with
reported preference for exercise programs that are offered in a supportive environment where
treating and managing cancer are understood, and at a location that focuses on health promotion
rather than illness.?!->* Community-based studies performed to date, while demonstrating short-term

effectiveness, are. lacking data supporting long-term effecti e oreqver, ud es commonl
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report low adherence and high dropout rates.®!! Given the infancy of implementation efforts in
regards to community-based programming, further research with greater attention to implementation

science aspects appears warranted.

We propose that our hybrid effectiveness-implementation study will help to answer critical questions
on the value of cancer-specific community-based exercise programming. The ACE study will allow
us to determine both the short and long-term effectiveness of exercise, and enhance our ability to
identify important intervention-implementation interactions. Collectively, the findings will help to
inform the acceptability, adoption, feasibility, reach, and sustainability of community-based

exercise, and simultaneously evaluate integration of exercise into clinical care.?

Consistent with the design of an effectiveness study, the ACE program is a cancer-specific exercise
intervention with broad eligibility criteria that reflect “real-world” conditions. As many survivors
report feeling neither physically nor psychologically prepared to engage in community-based
exercise programs designed for the general public?*, a feature of ACE is the built-in flexibility of the
exercise prescription such that participants self-select the exercise intensity based on presenting
symptoms, “down days”, or personal preference. While participants are expected to meet a minimal
goal of two hours per week of at least light intensity exercise, the participant is encouraged to exceed

this goal if able and desired.

To address issues seen with less than optimal adherence and completion rates in previous
implementation studies, key strategies built into ACE include monitoring of exercise adherence and
behavior change support for exercise.'® The primary behavioral supports within the ACE program
are the supervised and supportive aspects of the programming, along with exercise behaviour change
education, goal setting and self-monitoring of activities. An ACE trained exercise specialist at the

community site lgads exercise classes an(}bse,ssion . An AQE (/‘ P and ighplsica thefrapist are
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available to provide additional support to the survivor to address issues related to cancer treatment
effects. This supportive format allows for modification and tailoring of the exercise, as needed, to
the survivor’s cancer type, capabilities and preferences.? In theory, if the program meets the needs

of survivors, adherence and completion rates should be high, reflecting program acceptability.

Recently published guidelines from Australia endorse the integration of exercise into cancer care as
a means to lessen some of the negative effects of cancer and its treatment.” Importantly, the
guidelines identify the need for cancer HCPs to discuss the role of exercise in cancer recovery, and
recommend referral of survivors to a CEP and/or physical therapist with experience in cancer care.’
Implementation studies, to date, have largely focused on the delivery and effectiveness of an
exercise intervention rather than studying the processes and outcomes associated with
implementation within the healthcare system. Despite guidelines supporting exercise >27-28,
challenges exist with implementing exercise counseling and referral due to the existing complexity
and competing priorities in the cancer clinical setting.?’ Our ACE integrated knowledge translation
strategy involves stakeholders in the design and ongoing delivery of ACE (i.e. survivors, end-users,
administrators and policy-makers) and aims to address HCPs barriers and facilitators to exercise

counseling and referral within the local cancer clinical setting.

There are important limitations to note in the design of the ACE hybrid effectiveness-
implementation study related to the single-group design that does not allow for comparison of
findings to usual care. As such, threats to internal validity exist including maturation, history, testing
and regression to the mean. To address these concerns, specific fitness outcome targets were
determined, a priori, based on previous randomized controlled trial findings. Moreover, to reduce
bias associated with testing, ACE assessors, who are blinded to previous results, conduct the
evaluations and the participants complete the patient-reported outcomes electronically at home.

External validity of the program is supported by the community-based implementation focus, with
]Iy - HRBZ/;bmJO[;é n}sne}z}] d%][fl% ?
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novel aspects of supervision by cancer-trained exercise specialists and support provided by ACE
CEPs and physical therapists. Importantly, evaluation of the program is guided by the RE-AIM
framework and includes a robust suite of endpoints.

Conclusions

ACE is a healthy lifestyle initiative, encouraging and supporting cancer survivors to take a role in
their own wellbeing by increasing capacity for, and accessibility to cancer-specific exercise in the
community, and by facilitating referral to programming. Through this research, we will better
understand the effectiveness of the program at the level of the individual and institution, and
evaluate processes to support future implementation and sustainability. Supporting improved rates of
exercise adoption and sustained adherence to an active lifestyle among survivors of cancer will
improve physical fitness and QoL, and may lower rates of cancer recurrence, secondary cancers, and

other chronic diseases for cancer survivors in Alberta.
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Table 1. Effectiveness Outcomes

Outcome Category

Outcome measure/ measurement

Target for improvement in
outcome score

oNOYTULT D WN =

Physical activity
behavior

Godin Leisure-time questionnaire
and exercise adherence diary

+10% or more of survivors are
engaging in PA at one-year

Body Composition

Waist circumference

+10% survivors with reduction to
below disease risk cut-point

Aerobic Endurance

6-Minute walk test

+35 metres

Grip strength

Hand-grip dynamometry

+10% meeting or exceeding age-
specific average score

Timed sit-to-stand

30 second sit-to-stand

+10% meeting age-specific
functional level

Upper limb flexibility

Shoulder Flexion Range
Goniometry

+10% meeting or exceeding age-
specific average score

Lower limb flexibility

Sit and reach test

+10% meeting or exceeding age-
specific average score

One-legged balance

Number attaining 45 second
maximum time

+10% meeting age-specific level

Cancer-related Quality
of Life (QoL)

Functional Assessment of Cancer
Therapy (FACT) — General Scale

+ 3 points

Fatigue

FACT-Fatigue

+ 6 points

General health-related
QoL

RAND Short Form-36

12% change from baseline

Generic Health Status

EQS5D -5L

+0.06 from baseline

Adherence

Attendance at sessions

> 70% attendance at exercise
sessions
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Table 2. RE-AIM Framework
Components/ 1 2 3 4
Categories
Reach Methods used to | Efficiency of Participation rate: | Characteristics of
(Individual recruit survivors | referral and absolute numbers | participating survivors;
Level) screening and proportions | stage of change; #
processes tumour groups reached
Effectiveness | Outcomes — Attrition from Safety: adverse Cost of overall
(Individual & | patient rated the program and | events rate programming to the
Institutional outcomes, and reasons: random/ | related to individual, to
Level) fitness measures | non-random exercise community
participation organization &
CancerControl
Adoption HCPs referral to | Programming # cancer trained | Characteristics of
(Institutional programming: options: number, | exercise adoption/ nonadoption
Level) number & type and location | specialists in across centres
programs community
accessed
Implementa- Type and Extent exercise | Consistency in Implementation of
tion intensity level of | protocol program cancer-specific
(Community) | activity delivered as availability exercise into general
intended community centre
programming
Maintenance Individual Individual Exercise referral | Sustainability of
(Individual, physical activity | physical fitness | implemented into | exercise in
Institutional & | levels at a ata minimum 1 | institutional community-based
Community) minimum 1 year | year follow-up practice and centre (# ongoing fee-
follow-up policy for-service
memberships)
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Figure Legends:

Figure 1. ACE Research to Impact Framework (Adapted from AIHS Research to Impact
Framework)
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ABSTRACT

Introduction

Cancer care has expanded from a disease-focused, survival-oriented model to an approach that now
considers how survivors can live well in the aftermath of intensive therapy, where they may deal
with significant changes to their bodies, mental health, or emotional well-being. Research evidence
supports the benefit of exercise during and following cancer treatments for cancer-related symptoms,
physical functioning and fitness, and health-related quality of life. To move this efficacy evidence
into practice, we designed and launched a five-year study to evaluate the relative benefit from
implementing a clinic-to-community-based cancer and exercise model of care.

Methods

A hybrid effectiveness and implementation trial design is being used to evaluate the effectiveness of
delivery of community-based exercise and to collect data on implementation of the program. The
study opened in January 2017, with estimated completion by January 2022. The program will be
delivered in seven cities across the province of Alberta Canada, with sites including three academic
institutions, six YMCA locations, Wellspring Edmonton and Calgary, and six municipal fitness
centres. Participants are adult cancer survivors (N = 2500) from all tumour groups and stages, and at
any time point along their cancer treatment trajectory, up to three years post treatment completion.
Survivors take part in a minimum of 60 minutes of mild-to-moderate intensity full body exercise
twice weekly for a 12-week period. The primary effectiveness outcome is the proportion of
participants meeting or exceeding 150-minutes of moderate-intensity exercise per week at one-year
follow-up. The Reach, Effectiveness, Adoption, Implementation and Maintenance (RE-AIM)
framework will be utilized to capture individual and organizational-level impact of the exercise
program at 12 and 24 weeks, and one-year follow-up. The cohort of survivors participating in the
study will allow for long-term (5-year) evaluation of rates of cancer recurrence and secondary
cancers beyond the funding period.

Ethics and Dissemination

The study was approved by the Health Research Ethics Board of Alberta. The study is funded by
Alberta Innovates and the Alberta Cancer Foundation. The study will help to answer critical
questions on the effectiveness of cancer-specific community-based exercise programming in both
the short and long-term. Collectively, the findings will help to inform the acceptability, adoption,
feasibility, reach, and sustainability of community-based exercise.

Trial Registration
ClinicalTrials.gov: NCT02984163 (prospectively registered)

Strengths and Limitations of this Study

e The study involves patients and other stakeholders in the design and ongoing delivery of exercise
programming.

e External validity of the program is supported by the community-based implementation focus,
with novel aspects of supervision by cancer-trained exercise specialists and support provided by
study personnel.

e We will determine both the short and long-term effectiveness of community-based exercise, and
identify important intervention-implementation interactions.

e The main limitation of the ACE hybrid effectiveness-implementation study is related to the
single-group design that does not allow for comparison of findings to usual care.

Key words: cancer survivorship, exercise, physical activity, quality of life, supportive care,
implementation, knowledge translation
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Introduction

In 2019, there will be an estimated 20,473 new cancer cases diagnosed in Alberta Canada. By 2030,
this number is expected to exceed 27,000.! The growing population of individuals living with or
beyond a diagnosis of cancer highlights the long-term impact of cancer and its therapies on the body,
the mind and on overall health of survivors. This necessitates an expansion of focus from merely
survival to how to live in the aftermath of intensive therapy with an altered body and attendant
psychological changes. There is an immediate and emergent need to disseminate strategies that can

improve the health of cancer survivors.

Exercise is a low cost and safe intervention for cancer survivors with beneficial effects on physical
functioning and all aspects of health-related fitness, including aerobic and muscular fitness, and
body composition.>* Exercise reduces the severity of treatment-related side effects such as pain,
fatigue and lymphedema’-%, and also benefits psychosocial well-being, including mental and
emotional health, and overall quality of life.* Evidence from randomized controlled trials has shown
that supervised exercise results in better chemotherapy completion rates, thus potentially optimizing
treatment outcomes.>® Importantly, for three of the four most common cancers, representing 50% of
all cancer survivors, exercise may prove valuable for secondary cancer prevention.”-!! Despite the
known benefits of exercise, including the prevention of secondary cancers, less than one third of
cancer survivors self-report that they are meeting the public health guidelines recommendations for
physical activity.? This proportion is lower than the self-reported estimates of the general population

(52%) in Canada.'?

In recent years, strong evidence supporting the efficacy of exercise for cancer survivors has resulted
in the development of cancer-specific exercise guidelines.>!314 As a result, implementation of
programming in the community-based setting and preliminary data evaluating effectiveness of

rogramming h n to emerge, +!3-20 Whil iti h ith lab-
DT g e e DS ttp/ormjopen Brv)con/ AT Ao Oeles st " 120-based
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studies?, these results may not translate into the same benefits when implemented in a community-
based setting.?! To date, published cancer-specific exercise implementation studies report
significant short term benefit from exercise for physical activity??, six minute walk test (6MWT)
distance!”?2, fatigue??, quality of life?>?3 and medical costs.”®> However, high program attrition'%-24-26
suggests the need for further exploration on the extent and nature (random or nonrandom) of
program dropouts and withdrawals. Moreover, the overall uptake of community-based exercise by
cancer survivors relative to the larger population of survivors appears low. Finally, there is a lack of
data from implementation studies supporting the long-term effectiveness of programming for
physical fitness and quality of life outcomes, overall health including healthcare utilization, and

long-term survivorship, including survival rates.?’

In order to move the efficacy evidence into practice, we designed and launched a five-year hybrid
effectiveness and implementation study to evaluate the relative benefit from an Alberta wide clinic-
to-community-based cancer and exercise model of care — the Alberta Cancer Exercise (ACE)
program, and to evaluate the implementation of such an initiative. The overarching goal of the ACE
program is to provide and support high quality, timely and personalized exercise for the survivor
after a cancer diagnosis. In addition to implementing exercise programming, our hybrid
effectiveness-implementation study was designed to better evaluate exercise effectiveness on overall
health, considering both physical and psychosocial outcomes. At a pragmatic and policy level, we
will aim to capture the costs, and potential for cost savings, of such a program.?® To achieve
widespread adoption, we acknowledge that our program must benefit participants, and must be cost-
effective and reduce health care utilization. At present, there are limited data on these key aspects of
community-based exercise programs.

Objectives

The specific objectives of this study are to:

I ility of facilj ferral of i h iCl fi
1) Determing the wility of fsiiatessefermal of surviyors, ehers igticipgnts are screened for
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inclusion in exercise programming within their respective communities, as a strategy for
increasing adoption of exercise, with the primary aim to increase physical activity levels of
participating cancer survivors.

2) Determine the immediate and long-term effectiveness of community-based programming on
the survivors’ health-related quality of life (QoL), physical fitness, patient-reported
symptoms including fatigue and distress, as well as healthcare utilization.

3) Identify strategic opportunities for enhancing implementation of the ACE clinic-to-
community strategy by formalizing screening methods, referral processes, and incorporating
clinical evaluation of physical function.

Methods

A hybrid effectiveness and implementation trial design is being used to evaluate the effectiveness of
delivery of community-based exercise and to collect data on implementation of the program.?® The
study opened in January 2017 and will run for a 5-year period to January 2022. We chose this trial
design because: 1) there is strong evidence from efficacy trials supporting the benefit of exercise for
survivors both during and following cancer treatment, 2) there is a limited body of evidence
supporting implementation of programming in the community and evidence supporting objective
outcomes and long-term adoption are currently lacking; and 3) with appropriate pre-exercise
evaluation and screening, there is minimal risk in implementing a community-based exercise
intervention. The hybrid design provides important data on the effectiveness of community exercise
programming while fast-tracking translation of research findings into clinical practice and
survivorship care pathways (Figure 1: Study Schema).

Participants

Participants are adult cancer survivors from all tumour groups and stages, and at any time point
along their cancer treatment trajectory into the survivorship post-cancer treatment period, up to three
years post treatment completion. Participants can self-refer to the program or be referred by their

healthcare profes’_sci)onal. This inclusionawar%)jcc}%)seygl allow us /g% build a c}inic- o-community model
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that is sustainable and meets the needs of most cancer survivors. Ethical approval was received from
the Health Research Ethics Board of Alberta: Cancer Committee and all participants are required to

provide written informed consent.

We will aim to recruit a minimum of 60% of survivors from the three target cancer types with
evidence supporting secondary prevention: breast, prostate, and colorectal. These samples will allow
for subgroup analyses across sites and cancer groups. This cohort of survivors participating in the
study will allow for long-term evaluation of rates of cancer recurrence, secondary cancers, and other
chronic diseases (e.g., cardiovascular diseases, diabetes) beyond the funding period.

Setting

The exercise programming intervention takes place at six YMCAs and six municipal fitness centres,
three Wellspring locations (a non-profit cancer support organization) in Calgary (two sites) and
Edmonton (one site), as well as three Academic fitness facilities (two of which are cancer-specific
facilities). See Figure 2: ACE Programming Sites Map.

Eligibility: Inclusion criteria

Participants are screened for eligibility over the phone by the respective site coordinator (Alberta
north or Alberta south) and must: 1) have a diagnosis of cancer of any type; 2) be over the age of 18
years; 3) be able to participate in mild levels of activity at minimum; 4) be pretreatment, or receiving
active cancer treatment (e.g., surgery, systemic therapy and/or radiation therapy), or have received
cancer treatment within the past 3 years or have existing long-term or late presenting effects of their
cancer treatment (e.g. radiation fibrosis syndrome, lymphedema, communication deficits related to
cancer treatment, or incontinence); and 5) be able to provide informed written consent in English.
Screening

Two Certified Exercise Physiologist (CEP), with graduate level training or certification in exercise
physiology?3’, and > five years of experience in the cancer field, perform the screening for exercise

safety (one CEP north, one CEP >9 tht)p ;l" e CEPﬁorerc(%)rrtn }g)lttQI}e resp ective studa/
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For peer review on mjopen abou /guidelines.x tmf P

‘yBuAdod Ag palosloid 1senb Ag 20z ‘6 [udy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘6T0Z Jequialdss €T U0 §/6620-6T0Z-Uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Investigators at the Tertiary centres in the north and south of Alberta. For screening purposes,
consenting participants complete a cancer-specific intake form and Physical Activity Readiness
Questionnaires (PAR-Q+) online to determine appropriateness for community-based exercise
programming. If any clarification on responses or status are needed, the CEP contacts the participant
via telephone or meets with them in-person. Data are collected on exercise preferences as well as the
participant’s Physical Activity Stages of Change to inform the participant’s status in terms of
preferences, attitudes and behaviors towards increasing physical activity. The CEP oversees baseline
objective assessments, and evaluates testing results. The CEP then triages the participant to local
programming based on his/ her current health, findings of baseline objective assessment, cancer-
related symptoms, and exercise and location preferences. If safety issues emerge during screening
(e.g. uncontrolled seizures, history of falls, presence of metastatic disease, recent surgery or
hospitalization), the CEP consults with the participant’s oncologist or family physician on the need
for further evaluation and/ or referral to rehabilitation services or medically supervised exercise
programming.

Implementation Components and Framework

1. Cancer-specific Education and Support for Community-based Exercise Specialists

All community-based exercise programming is administered by exercise specialists (i.e. certified
personal trainer, kinesiologist or group exercise instructor) who have undergone the ACE Cancer
and Exercise: Training for Fitness Professionals online course offered through the University of
Calgary. The training involves 16 hours of cancer-specific content related to cancer biology, cancer
incidence, treatment and treatment-related effects, exercise evidence and prescription for cancer
survivors, and health behavior change. The ACE CEP provides additional in-person training to
ensure community-based exercise professionals have the skills and knowledge required to work with
the cancer population, as well as ongoing support to ensure success of the program implementation.
This training aids in the dissemination of the ACE program’s critical knowledge to key community

fitn artners.
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2. Screening, Referral and Support for Community-based Exercise Programming

The ACE program bridges the gap between Healthcare Professionals (HCPs) and community
exercise programming by facilitating the referral of survivors to appropriate cancer-specific exercise
programming. The CEPs provide education and onsite support to HCPs within the tertiary centres
(Calgary and Edmonton), and via online and telephone-based support to HCPs working with
survivors in smaller communities.

Patient and Public Involvement

Our ACE clinic-to-community based exercise program works with survivors and families,
community exercise specialists, HCPs and end-users to improve the survivor exercise experience.
All stakeholders, including cancer survivors, contributed to the design and delivery of ACE from
inception, including providing input towards the funding application and during pilot testing.
Survivors informed the format of the study (e.g. no control group, implementation focus),
recruitment (e.g. self-referral option), eligibility (e.g. including all cancer types and stage of disease)
and intervention design in terms of preferences for exercise location (e.g. community locations, ease
of parking), format (e.g. supervised program, group class, mild-to-moderate intensity exercise,
instructors with knowledge in cancer), days per week (i.e. two), and time commitment (i.e. 60-90
minutes per session). A series of future focus groups and semi-structured interviews are planned to
elicit feedback from participants, HCPs and exercise specialists over the course of ACE

implementation.

Dissemination and utilization of our research findings will involve partnering with cancer groups
such as Canadian Cancer Survivorship Network, Prostate Cancer Canada, the Canadian Cancer
Society, the Canadian Partnership Against Cancer, the Canadian Physiotherapy Association
Oncology Division, and the Psychosocial and Palliative Oncology Network. Collaboration with
these agencies will ensure that information from the study will be widely disseminated to local as

well as the broadEr cancer S_uI'ViVPI‘ com unity across Cal}ada. o
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Exercise Intervention

Intervention options are geared to the various settings where ACE is being implemented.
Participants take part in a combination of aerobic, resistance, balance, and flexibility exercises
delivered in a standardized circuit-type class setting or group personal training format, twice weekly
for a minimum of 60 minutes per session (approximately 3-4 metabolic equivalent units per session)
for a 12-week period. The exercise sessions are conducted in small groups of 8-15 participants under
the direct supervision of the community-based ACE trained exercise specialist. Two options for
community-based exercise programming exist: group fitness classes or supervised fitness centre
access. The program includes options for low-to-moderate intensity exercise, and is progressed in
intensity over the 12-week program duration (from 3 to 5 metabolic equivalent units per session) as
a means to progress participants towards recommended physical activity levels. Participating
community sites offer one or more of these options depending on available resources and demand.
Attendance at the exercise sessions is tracked as a marker of acceptability. Reasons for missed
sessions are recorded. Exercise adherence includes attendance at supervised exercise sessions and
average exercise minutes per week over the study period. Intensity is monitored using the 10-point
Borg Rating of Perceived Exertion scale.’!3> Active support and ongoing mentoring by the CEP is
provided to community-based exercise specialists in the participating community program for the
duration of ACE programming. Fidelity checks are performed by the respective CEP at scheduled
times during the 12-week exercise session. Participants record exercise sessions in minutes and
intensity in their training log, and other physical activity in their exercise diary. To encourage
longer-term exercise adherence, participants are offered a second 12-week optional maintenance

program, where possible, at low to no cost to survivors.

Participants assessed as having high needs (e.g. mobility issues, high risk of falling, risk of bone
fracture, cognitive issues) due to active cancer, metastatic disease or with severe symptoms (where

ther disease or sytmptoms pase A riskJn s of fsty of communitybased grergise participation)
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are referred to ACE medically supervised programming or local cancer rehabilitation services.

Outcomes to Support Effectiveness of Programming
The CEPs perform the objective assessments at the University sites or at the respective fitness
facilities offering the programming both before (baseline) and after the exercise program (at week
12), with further follow-up objective testing at 24-weeks and one-year at the tertiary sites. The
respective CEPs travel to the smaller cities in the North and South to conduct the baseline and 12-
week assessments.
Objective and subjective physical outcome measures with demonstrated validity and reliability
include:

e Physical activity level: Godin Leisure Time Physical Activity Questionnaire33-33;

e Height, weight (calculation of body mass index);

e Waist and hip circumference?®;

e Six-minute walk test37;

e Other objective measures: grip strength3840, timed sit-to-stand*!, shoulder flexion*?

(flexibility), and one-legged stance (balance)*;
e Cancer-related symptoms: Edmonton Symptom Assessment Scale and Screening for
Distress*;

Health-related QoL is assessed using the Functional Assessment of Cancer Therapy-General* and
Fatigue scales*, and RAND Short Form Instrument (SF-36)*7, and EQ5D-5L* at baseline, 12-
weeks, 24-weeks, and one-year for all participants. Participants will have the option for further
follow-up yearly for the duration of the study. The study database was created in the REDCap
system provided by the Women and Children’s Health Research Institute (WCHRI) and hosted in
the University of Alberta’s Faculty of Medicine & Dentistry's data centre. Data collection and

storage will comply with the measures outlined in WCHRI's REDCap privacy document.

Additional tests perforamedivhere cquipmentobine andoresaurees are availablen (bl 1or 8 repetition
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maximum bench press and 1 or 8 repetition maximum leg press to determine muscular strength; (ii)

Sit-and-reach test to assess flexibility; (ii1) plank muscular endurance test; (iv) push-up test.

Safety is monitored during exercise testing and training by the CEP and the ACE trained exercise
specialists in community locations. Participants are asked to report any issues, injuries, or falls,
related and unrelated to exercise participation to the ACE exercise specialist at the respective site.
Where necessary, the medical advisor and rehabilitation team at the cancer centre are consulted. The
CEPs and ACE exercise specialist record rates of adverse events (minor to serious adverse events
including cardiovascular events, falls or musculoskeletal injuries) on the REDCap database with
serious adverse events also reported to the Research Ethics Board. A priori targets for objective
outcomes, symptoms and quality of life outcomes will be used to inform effectiveness and safety of

the intervention (Table 1).

Outcomes to Support Implementation

The reach, effectiveness, adoption, implementation and maintenance (RE-AIM) framework will be
utilized to evaluate and enhance the external validity of the ACE program, and presents a means to
evaluate the impact of a community-based intervention as a function of these five factors. This
framework has been used to evaluate health and lifestyle behaviours to determine the public health
impact of the intervention.?”** Embedded within RE-AIM is a cost description analysis pertaining to
the survivor (individual costs) and the institutions (Community fitness facilities, Universities, and
CancerControl Alberta). A proposed RE-AIM evaluation plan to assess the impact of the ACE
program has been developed based on existing research (Table 2).27

Health Care Utilization Evaluation

The proposed methods for health care utilization include evaluation of usage among participants
compared to that of matched controls, before and after the exercise program. Using personal health

numbers (PHN) for consentir\ll\g O%?gtlﬁ%{)pa}}g who Eov,ide > pern ission, th e}?HN wil]] be linked to the
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Cancer Registry to obtain: tumor type, sex, year of diagnosis, age and stage at diagnosis, and
provincial zone of residence. These six variables will be used to match each participant (1:1, as
closely as possible) to a control identified from the Cancer Registry. For each matched pair, “time 0”
will be the date the participant joined the exercise program. Relative to this date, the Cancer Registry
records will be linked to administrative data sources to capture all physician visits, emergency room
visits and hospitalizations, one year prior to and one year following “time 0”. For physician visits,
we will link to Alberta Health physician claims data. The following variables will be collected: date
of visit, health service type code and category, primary/secondary/tertiary diagnoses, and health
service(s) performed. Health care utilization will be examined overall (costs summed for each
service component and each database) and by subgroups of interest (e.g., diagnostic groupings,
services provided, resource intensity weights), before and after “time 0, separately for cases and
controls. Differences in health care utilization across the two time periods will be described for both
groups. The analysis will be performed for all participants, and stratified by tumor type.

Analyses and Dissemination

Sample size

The overall sample size goal is to accrue up to 2500 survivors via the ACE five-year roll out across
the province of Alberta (7 cities: 18 sites) to inform implementation. The primary objective outcome
to assess study effectiveness is the number of participants meeting public health guidelines for
physical activity at one-year follow-up. The current estimate for the number of cancer survivors
meeting public health guidelines of 150 minutes or more of moderate intensity exercise per week is
25.8%.%% According to the Conference Board of Canada, by simply getting 10% of Canadians with
suboptimal levels of physical activity to exercise more would reduce incidence rates for major
chronic conditions including cancer, and result in significant savings in healthcare costs.>! Thus,
assuming a 10% increase in the proportion of participants meeting the guidelines for physical
activity (minimally important difference of 10%) at one-year (p < 0.01; 90% power), a sample size

of approximately. 303 surivors Would by equired, A5 the aim pT the study Js t eyaluate both
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effectiveness and implementation, evaluating site-specific effects and implementation issues is of
utmost importance, and thus our sample will allow adequate power for subgroup analyses given the
number of sites and outcomes, and the anticipated variability among participants, cancer types, and
disease stages.

Statistical Analysis Plan

Descriptive analyses will be performed to evaluate participant demographic, medical and exercise
related variables, as well as RE-AIM components including an economic evaluation of the program.
We will perform checks of data integrity including evaluating statistical power, test assumptions,
and missing data. A single proportion inference test and confidence interval will be performed to
determine the proportion of eligible survivors who provide informed consent and complete the
program, as well as adherence rates to the program. Generalized linear mixed models will be utilized
to examine the changes over time in the program participants on the patient-reported outcomes,
including objective outcomes, activity levels, and indices of QoL (i.e., baseline, 12-weeks, 24-weeks
and One-year). The cohort of survivors participating in the study will allow for long-term evaluation
of rates of cancer recurrence and secondary cancers beyond the study period.

DISCUSSION

In recent years, the focus of research in the oncology exercise field has expanded from determining
efficacy through randomized controlled trial designs to include “real world” effectiveness studies
focusing on implementation of exercise into cancer care.!7-192023 A wide variety of approaches to
promote exercise among cancer survivors are available, including programs that are medically
supervised, community-based, or self-directed/ home-based.?! Advantages of community-based
programs include high accessibility, safety and supervision of exercise, and social interaction.!®
Importantly, systematic review evidence supports greater and more consistent benefits when
exercise is delivered in a group or supervised setting when compared to a home-based or
unsupervised setting.>> Moreover, surveys of cancer survivors show a high interest in exercise, with

F O e TG Gy R o e v com/ e R S ey ont where
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treating and managing cancer are understood, and at a location that focuses on health promotion
rather than illness.>3-3> Community-based studies performed to date, while demonstrating short-term
effectiveness, are lacking data supporting long-term effectiveness. Moreover, studies commonly
report low adherence and high dropout rates.?!*” Given the infancy of implementation efforts in
regards to community-based programming, further research with greater attention to implementation

science aspects appears warranted.

We propose that our hybrid effectiveness-implementation study will help to answer critical questions
on the value of cancer-specific community-based exercise programming. The ACE study will allow
us to determine both the short and long-term effectiveness of exercise, and enhance our ability to
identify important intervention-implementation interactions. Collectively, the findings will help to
inform the acceptability, adoption, feasibility, reach, and sustainability of community-based

exercise, and simultaneously evaluate integration of exercise into clinical care.>®

Consistent with the design of an effectiveness study, the ACE program is a cancer-specific exercise
intervention with broad eligibility criteria that reflect “real-world” conditions. As many survivors
report feeling neither physically nor psychologically prepared to engage in community-based
exercise programs designed for the general public®?, a feature of ACE is the built-in flexibility of the
exercise prescription such that participants self-select the exercise intensity based on presenting
symptoms, “down days”, or personal preference. While participants are expected to meet a minimal
goal of two hours per week of at least light intensity exercise, the participant is encouraged to exceed

this goal if able and desired.

Our ACE integrated knowledge translation strategy involves stakeholders in the design and ongoing
delivery of ACE (i.e. survivors, end-users, administrators and policy-makers) and aims to address

HCPs barriers anrgl facilitators to exercise gounsehgﬁ1 and refe w1th1 Pe loca c[ancer clinical
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setting. To address issues seen with less than optimal adherence and completion rates in previous
implementation studies, key strategies built into ACE include monitoring of exercise adherence and
behavior change support for exercise.!” The primary behavioral supports within the ACE program
are the supervised and supportive aspects of the programming, along with exercise behaviour change
education, goal setting and self-monitoring of activities. An ACE trained exercise specialist at the
community site leads exercise classes and sessions. An ACE CEP and physical therapist are
available to provide additional support to the survivor to address issues related to cancer treatment
effects. This supportive format allows for modification and tailoring of the exercise, as needed, to
the survivor’s cancer type, capabilities and preferences.”’ In theory, if the program meets the needs

of survivors, then adherence and completion rates should be high, reflecting program acceptability.

Recently published guidelines from Australia endorse the integration of exercise into cancer care as
a means to lessen some of the negative effects of cancer and its treatment.!3 Importantly, the
guidelines identify the need for cancer HCPs to discuss the role of exercise in cancer recovery, and
recommend referral of survivors to a CEP and/or physical therapist with experience in cancer care.!?
Implementation studies, to date, have largely focused on the delivery of an exercise intervention
rather than studying the processes and outcomes associated with implementation within the
healthcare system. Despite guidelines supporting exercise 3143, challenges exist with implementing
exercise counseling and referral into practice due to the existing complexity and competing priorities
in the cancer clinical setting.® Embedding CEP positions within our inter-professional supportive
care team has the potential to address these challenges, and is seen as a sustainable care model that

will add measurable value to our efforts to integrate exercise into clinical care.6-6!

There are important limitations to note in the design of the ACE hybrid effectiveness-
implementation study related to the single-group design that does not allow for comparison of

findings to usual care, s such, thrents b internal yalidity exis inclyding matugatipn, history,testing
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and regression to the mean. To address these concerns, specific objective outcome targets were
determined, a priori, based on previous randomized controlled trial findings. Moreover, to reduce
bias associated with testing, ACE assessors, who are specially trained and blinded to previous
results, conduct the evaluations and the participants complete the patient-reported outcomes
electronically at home. External validity of the program is supported by the community-based
implementation focus, with novel aspects of supervision by cancer-trained exercise specialists and
support provided by ACE CEPs and physical therapists. Importantly, evaluation of the program is
guided by the RE-AIM framework and includes a robust suite of endpoints.

Conclusions

ACE is a healthy lifestyle initiative, encouraging and supporting cancer survivors to take a role in
their own wellbeing by increasing capacity for, and accessibility to cancer-specific exercise in the
community, and by facilitating referral to programming. Through this research, we will better
understand the effectiveness of the program at the level of the individual and institution, and
evaluate processes to support future implementation and sustainability. Supporting improved rates of
exercise adoption and sustained adherence to an active lifestyle among survivors of cancer will
improve physical fitness and QoL, and may lower rates of cancer recurrence, secondary cancers, and

other chronic diseases for cancer survivors in Alberta.
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; Table 1. Effectiveness Outcomes

3

4

5 Outcome measure/ Minimal Clinically Study target for improvement
6 measurement Important Difference*/ in outcome score

7 Established Cut point

8 Godin Leisure-time 10% change in physical +10% or more of survivors are
?O questionnaire activity behaviour at one engaging in > 150 minutes of

11 year moderate intensity PA at one-

12 year

13 Waist circumference Cut points for health®: +10% survivors with reduction
14 Men: 102 cm to below disease risk cut-point
15 Women: 88 cm based on age and gender

1? 6-Minute Walk Test 24 t0 30.5 metres® +30 metres

18 Distance

19 Hand-grip dynamometry | 6.5 kg®63 +10% meeting or exceeding age-
20 specific average score

21 30 second sit-to-stand Not established in cancer +10% in the number of

22 participants meeting age-specific
;i functional level

25 Shoulder Flexion Range | >10 degrees®® +10% meeting or exceeding age-
26 Goniometry specific average score

27 Sit and reach test Population values®-67 +10% meeting or exceeding age-
28 Men 0 to +5 cm specific average score

29 Women 0 to +10cm

g? Single leg balance: 24 seconds®® +10% meeting 45 seconds

32 maximum tfime

33 One repetition MCID: 1-3% +10% increase

34 maximum test

35 Functional Assessment | Population value®: score 88 | + 3 points

36 of Cancer Therapy MCID: 3 points

;; (FACT) — General Scale

39 FACT-Fatigue subscale | Population value*®: score of | + 6 points

40 40

41 MCID: 3-6 points

42 RAND Short Form-36 Population value®: 12% change from baseline

43 67-87/ 100 across domains;

Zg MCID 6-7 points

46 EQ5D -5L EQS5D index: 0.06 4870.71 +0.06 from baseline

47

48 Attendance at sessions Population values in older > 70% attendance at exercise

49 adults: sessions

g? 58% to 77%7?

52 *The minimum clinically important difference (MCID) is the minimum difference that the patient is
gi able to recognize and appreciate’?

55

56

57

58

59
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Table 2. RE-AIM Framework

Components/ Reporting outcomes
Categories
Reach o Methods used to recruit survivors
(Individual e  Efficiency of referral and screening processes
Level) o Participation rate: absolute numbers and proportions
. Characteristics of participating survivors; stage of change; # tumour groups
reached
Effectiveness o Patient-reported and objective outcomes
(Individual & e  Attrition from the program and reasons: random/ non-random
Institutional . Safety: adverse events rate related to exercise participation
Level) o Cost of overall programming to the individual and to community
organization
Adoption o HCPs referral to programming: number & programs accessed
(Institutional o Programming options: number, type and location
Level) o Number of cancer trained exercise specialists in community
o Characteristics of adoption/ nonadoption across centres
Implementa- o Type and intensity level of activity
tion o Extent exercise protocol delivered as intended
(Community) . Consistency in program availability
. Implementation of cancer-specific exercise into general community centre
programming
Maintenance o Individual physical activity levels at a minimum 1 year follow-up
(Individual, e Individual physical fitness at a minimum 1 year follow-up
Institutional & | o Exercise referral implemented into institutional practice and policy
Community) o Sustainability of exercise in community-based centre (# ongoing fee-for-

service memberships)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Ag pajoslold 1senb Ag 20z ‘6 |dy uo jwoo-fwg-uadolwg//:dny woij pspeojumoq "6T0Z Joquialdas €T Uo G/6620-6T0Z-uadolwa/oeTT 0T se paysignd isiy :usdo NG


http://bmjopen.bmj.com/

Page 29 of 40

oNOYTULT D WN =

BMJ Open

Figure Legends:
Figure 1. Study Schema

Figure 2. ACE Programming Sites
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@
Rehabilitation Services Referral if not appropriate
for ACE exerc%e programming.

1

g Referrals

4 Participants self-identify or referred by health care provider.
5 Informed Consent Obtained

6

7 1

8

9

10 Screening

1 — Cancer & Health History and Exercise Readiness.

12

13

14

15

:? Baseline Study Assessments

18 — Objective Outcomes — Fitness Assessments.

19 — Patient Reported Outcomes — Questionnaire.

20

21

22

23

24 . . .

25 Triage to Appropriate Programming ;
26 — Supervised or Community-based exercise.

27

28

29

30

31 12-week Exercise Program

32

33

34

3

3p

3P Follow-up Study Assessments

3B — Fitness Assessments* & Questionnaires @ 12, 24-weeks and 1-year.
3p — Optional Annual Questionnaire @ 2 — 5 year marks.
ap

41 *Fitness Assessments only completed (@ 24-weeks & 1-year at Calgary & Edmonton
42 “

43 Qi1feQ

44

45 Figure deStadsvSehieniatp://bmjopen.bmj.com/site/about/guidelines.xhtml
46
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B SPIRITV

STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

Section/item

It
e
m

N
o

Description

&07 Jaquardas €T U0 §/6620-6T0Z-uadolu

Response/ location in manuscript

Administrative information

Wwok papeojumod

Title 1 | Descriptive title identifying the study design, population, The Alberta Cancer Exercise "ACE" Hybrid Effectiveness
interventions, and, if applicable, trial acronym Implementation Study: A Protoc‘§l"
Trial 2 | Trial identifier and registry name. If not yet registered, name of | Clinical Trials.gov: NCT0298416
registration a | intended registry ‘_5
2 | All items from the World Health Organization Trial Registration | N/A g
b | Data Set %
Protocol 3 | Date and version identifier Protocol Version: March 2017 i
version ES
Funding 4 | Sources and types of financial, material, and other support Alberta Innovates: Cancer Preveﬁtion Research Opportunity:
$1,250,000 S
Alberta Cancer Foundation: $4@9,000
Roles and 5 | Names, affiliations, and roles of protocol contributors See title page 2: last paragraph E
responsibilities | a All authors developed the study'féoncept and protocol. MLM,

SNCR, CS, and TW assisted in fur%her development of the

exercise and implementation prgtocol. All authors will oversee
o

the implementation of the protggol and contribute to the
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g

)

o
1 g
2 N
3 &
4 acquisition, analysis and interpregtation of data. MLM and SNCR
5 drafted the manuscript, all auth8rs contributed to revisions and
6 all authors approved the final mgjnuscript.
7 5 | Name and contact information for the trial sponsor Mike Christen, BComm 3
8 b Officer, Initiatives & Innd¥ations (Health)
?o TEL: 780.809.2557 &
1 mike.christen@albertaifjovates.ca
12 1500 10104 103 Avenue ®W
13 Edmonton, Alberta, Cangfia T5J OH8
14 §
15 Theresa Radwell o
16 Vice President, Program &vestment
17 Alberta Cancer Foundatign
18 710, 10123- 99* Street >
o Edmonton, AB. T5J 3H1 §
21 Email: Theresa.Radwell@lbertacancer.ca
22 5c | Role of study sponsor and funders, if any, in study design; Study sponsors were not invoIv%i in any aspect of the study
23 collection, management, analysis, and interpretation of data; from design to publication, and Rill not have any authority over
gg writing of the report; and the decision to submit the report for activities related to the project.%-
26 publication, including whether they will have ultimate authority S
27 over any of these activities e
28 5 | Composition, roles, and responsibilities of the coordinating Coordinating centre: Universityi’.@f Alberta
gg d | centre, steering committee, endpoint adjudication committee, Oversight: Clinical Trials Unit, Ckess Cancer Institute
31 data management team, and other individuals or groups §
32 overseeing the trial, if applicable (see Item 21a for data :;

<
33 monitoring committee) @
34 2
35 Introduction e

U

36 Background and | 6 | Description of research question and justification for Page 4-5: Paragraphs 1-4 S
;; rationale undertaking the trial, including summary of relevant studies %
39 (published and unpublished) examining benefits and harms for =
40 E
41 2
42 il
Zi For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml .
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each intervention
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6 | Explanation for choice of comparators N/A: implementation study
b
Objectives 7 | Specific objectives or hypotheses Page 5 last sentence and Page 6::’
Trial design 8 | Description of trial design including type of trial (eg, parallel Page 5: Paragraph 2 - Hybrid effgctiveness implementation

group, crossover, factorial, single group), allocation ratio, and
framework (eg, superiority, equivalence, noninferiority,
exploratory)

study (single group)

Methods: Participants, interventions, and outcomes

gdolwqy/:dny wouy papepjumoq "6T0OZ 12

Study setting 9 | Description of study settings (eg, community clinic, academic Page 7: Paragraph 3
hospital) and list of countries where data will be collected.
Reference to where list of study sites can be obtained
Eligibility 1 | Inclusion and exclusion criteria for participants. If applicable, Page 7: Paragraph 4
criteria 0 | eligibility criteria for study centres and individuals who will
perform the interventions (eg, surgeons, psychotherapists)
Interventions 1 | Interventions for each group with sufficient detail to allow Page 8, Paragraph 3 and Page 9:Paragraph 1 &2:
1 | replication, including how and when they will be administered Implementation aspects 2
a Page 9 Paragraph 3: Exercise intérvention
1 | Criteria for discontinuing or modifying allocated interventions Page 10, Paragraph 2: referral t& medically supervised exercise
1 | for a given trial participant (eg, drug dose change in response to | or cancer rehabilitation services%,‘>
b | harms, participant request, or improving/worsening disease) ©
1 | Strategies to improve adherence to intervention protocols, and | Page 10, Paragraph 1: §
1c | any procedures for monitoring adherence (eg, drug tablet :;
return, laboratory tests) ;
1 | Relevant concomitant care and interventions that are permitted | No restrictions in terms of usual_(gbactivities.
1 | or prohibited during the trial E;-‘U
d ]
Outcomes 1 | Primary, secondary, and other outcomes, including the specific | Page 10, Paragraph 2: outcomesgo support effectiveness
2 | measurement variable (eg, systolic blood pressure), analysis

(=3
Page 12, Paragraph 1: outcomeyto support implementation
o
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S
: 5
i metric (eg, change from baseline, final value, time to event), Page 12, Paragraph 2: outcomes&qo‘elated to healthcare
5 method of aggregation (eg, median, proportion), and time point | utilization E
6 for each outcome. Explanation of the clinical relevance of 8
7 chosen efficacy and harm outcomes is strongly recommended ]
g Participant 1 | Time schedule of enrolment, interventions (including any run- Page 6 : 2" paragraph: Screening
10 timeline 3 | ins and washouts), assessments, and visits for participants. A Page 8: screening; baseline asse%ment, 12 week intervention,
11 schematic diagram is highly recommended (see Figure) post (12-week) intervention ass@sment, 24-week and one-year
12 follow-ups. o
12 Figure 1: Study Schema %
15 Sample size 1 | Estimated number of participants needed to achieve study Pagel2, paragraph 1: sample of§500. As this is an
16 4 | objectives and how it was determined, including clinical and implementation study, the sam@@e size was based on building
17 statistical assumptions supporting any sample size calculations capacity in the community. §
12 For the purposes of effectivenesg a sample of approximately
20 305 participants are needed for%ur primary outcome. Page 13
21 (Sample size). ér
22 An Alpha of 0.01 was used due '@ the large proposed sample
;i size (risk of Type | error). We als'g set the power to .9 to avoid a
25 Type Il error. The larger sample@vill allow for subgroup
26 analyses. 3
;; Recruitment 1 | Strategies for achieving adequate participant enrolment to Passive recruitment strategies: Erochures, posters. Active
29 5 | reach target sample size recruitment by healthcare profeSsionals in oncology clinics.
30 Methods: Assignment of interventions (for controlled trials) ﬁ
31 Allocation: S
gg Sequence 1 | Method of generating the allocation sequence (eg, computer- N/A E
34 generation 6 | generated random numbers), and list of any factors for é
35 stratification. To reduce predictability of a random sequence, ;
36 details of any planned restriction (eg, blocking) should be S
2373 provided in a separate document that is unavailable to those %
39 who enrol participants or assign interventions o
40 3
41 2
42 g
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Allocation 1 | Mechanism of implementing the allocation sequence (eg, N/A Implementation study >

concealment | 6 | central telephone; sequentially numbered, opaque, sealed S

=

mechanism b | envelopes), describing any steps to conceal the sequence until 8

interventions are assigned ]

Implementat | 1 | Who will generate the allocation sequence, who will enrol N/A Implementation study %

ion 6¢ | participants, and who will assign participants to interventions Q
Blinding 1 | Who will be blinded after assignment to interventions (eg, trial N/A Participants are aware the\Eare exercising.

(masking) 7 | participants, care providers, outcome assessors, data analysts), o

(@]

a | and how 2

1 | If blinded, circumstances under which unblinding is permissible, | N/A é;a

7 | and procedure for revealing a participant’s allocated 3

b | intervention during the trial S

>

Methods: Data collection, management, and analysis

Data collection | 1 | Plans for assessment and collection of outcome, baseline, and REDCap database, Page 11: 2"¢ F-;Zaragraph: Self-reported
methods 8 | other trial data, including any related processes to promote outcomes are assessed at baselige, 12-weeks, 24 weeks, and
a | data quality (eg, duplicate measurements, training of assessors) | one-year for all participants. Pa@icipants will have the option
and a description of study instruments (eg, questionnaires, for further follow-up at year 2 agd 3 following the program.
laboratory tests) along with their reliability and validity, if g
known. Reference to where data collection forms can be found, g
if not in the protocol 2
1 | Plans to promote participant retention and complete follow-up, | N/A: implementation study, th&, retention and completion
8 | including list of any outcome data to be collected for rates are being monitored as ouf(;omes.
b | participants who discontinue or deviate from intervention §
protocols g
Data 1 | Plans for data entry, coding, security, and storage, including any | Two step data entry process: d%a is entered by one ACE staff
management 9 | related processes to promote data quality (eg, double data person and verified by a second#dependent person. To

entry; range checks for data values). Reference to where details
of data management procedures can be found, if not in the
protocol

improve data quality, REDCap v%lldation rules have been set.
For example, minimum and ma@num values that can be
accepted, and units as well as rufes to ensure that valid dates
are entered. All items of self-regorted questionnaires are

1ybuAdog
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1 ©
i required and must be answeredﬁrior to moving on to next
5 question. S
8 5
7 Statistical 2 | Statistical methods for analysing primary and secondary Page 13: Paragraph 2 _féj
8 methods 0 | outcomes. Reference to where other details of the statistical 2
?O a | analysis plan can be found, if not in the protocol E
1 2 | Methods for any additional analyses (eg, subgroup and adjusted | N/A §
12 0 | analyses) g
: :
15 2 | Definition of analysis population relating to protocol non- N/A g
16 Oc | adherence (eg, as randomised analysis), and any statistical o
17 methods to handle missing data (eg, multiple imputation) =
13 Methods: Monitoring %
20 Data 2 | Composition of data monitoring committee (DMC); summary of | N/A - Implementation study %
21 monitoring 1 | its role and reporting structure; statement of whether it is 3
22 a | independent from the sponsor and competing interests; and }8,,
;i reference to where further details about its charter can be %
25 found, if not in the protocol. Alternatively, an explanation of -To;
26 why a DMC is not needed 3
27 2 | Description of any interim analyses and stopping guidelines, N/A — Implementation study S
;g 1 | including who will have access to these interim results and '§
30 b | make the final decision to terminate the trial ©
31 Harms 2 | Plans for collecting, assessing, reporting, and managing solicited | Page 11, last paragraph: Safety i%monitored during exercise
32 2 | and spontaneously reported adverse events and other testing and training by the CEP @nd the ACE trained exercise
;2 unintended effects of trial interventions or trial conduct specialists in community Iocatioﬁs. The CEPs and ACE exercise
35 specialists record rates of adver$e events (minor to serious
36 adverse events including cardio@scular events, falls or
37 musculoskeletal injuries). Partic%ants are asked to report any
;g issues, injuries, or falls, related @d unrelated to exercise
40 participation to the ACE exerciseyspecialist at the respective
41 2
42 a
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site.

Auditing

Frequency and procedures for auditing trial conduct, if any, and
whether the process will be independent from investigators and
the sponsor

N/A: implementation study. Ov@rsight is provided by the
External advisory committee, Clﬁical Trials Unit at the Cross
Cancer Institute and the Health ﬁesearch Ethics Board of
Alberta: Cancer Committee.

Ethics and disseminat

ion

6T0¢ Jaquia

Research ethics | 2 | Plans for seeking research ethics committee/institutional Research Ethics approval is in pl§te: HREBA.CC-16-0905
approval 4 | review board (REC/IRB) approval 5
Protocol 2 | Plans for communicating important protocol modifications (eg, | Amendments will be submitted %} the ethics board for any
amendments 5 | changes to eligibility criteria, outcomes, analyses) to relevant protocol changes including sub—gudies related to the
parties (eg, investigators, REC/IRBs, trial participants, trial implementation process. 3
registries, journals, regulators) .g
Consent or 2 | Who will obtain informed consent or assent from potential trial | Consent is obtained by the site r%incipal investigators and
assent 6 | participants or authorised surrogates, and how (see Item 32) research coordinators. g'
]
a >
2 | Additional consent provisions for collection and use of N/A _5
6 | participant data and biological specimens in ancillary studies, if %
b | applicable o
Confidentiality | 2 | How personal information about potential and enrolled Participants recruited to the stuéy are provided with a unique
7 | participants will be collected, shared, and maintained in order study ID. All data is housed on tﬁe secure REDCap database
to protect confidentiality before, during, and after the trial (supported by the Faculty of Me@icine and Dentistry at the
University of Alberta). Data will ge de-identified prior to any
analyses. o
Declaration of 2 | Financial and other competing interests for principal N/A The authors declare no conﬁicts of interest.
interests 8 | investigators for the overall trial and each study site :
Access to data 2 | Statement of who will have access to the final trial dataset, and | N/A: implementation study foc@. Access to final data set
9 | disclosure of contractual agreements that limit such access for undetermined.

investigators
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1 ©
2 3
3 &
4 Ancillary and 3 | Provisions, if any, for ancillary and post-trial care, and for N/A: in the event of injury or hagm, healthcare services will be
5 post-trial care 0 | compensation to those who suffer harm from trial participation | provided as per standard of car&
=)
6 Dissemination 3 | Plans for investigators and sponsor to communicate trial results | An integrated knowledge translé('nfion planis in place and
7 policy 1 | to participants, healthcare professionals, the public, and other available on our website: S
8 . . L @
9 a | relevant groups (eg, via publication, reporting in results https://www.albertacancerexergse.com/knowledge—
10 databases, or other data sharing arrangements), including any translation. i
11 publication restrictions End of study: g
1; The end of grant KT will focus ordissemination of the long-
1 . Q .
14 term effectiveness of programrrglg on outcomes of survivors,
15 including markers supporting segondary cancer prevention and
16 healthcare utilization. Initial kno®vledge translation (KT) efforts
1; will utilize academic peer—revievged publications and conference
1 . . .
1 presentations to disseminate new knowledge to the
9 : . 5 , :
20 researcher/academic aud|ences§vorklng in the field of exercise
21 and cancer survivorship. %_
;; Survivors: Dissemination and uti@zation of our research findings
4 will involve partnering with camgr groups such as the Canadian
25 Breast Cancer Foundation, Pros?g’te Cancer Canada, the
26 Canadian Cancer Society, the CaBadian Partnership Against
o
;; Cancer, the Canadian Physiothe@py Association Oncology
29 Division, and the Psychosocial afd Palliative Oncology Network.
30 Collaboration with these agenciéé will ensure that information
31 from the study will be widely dia%eminated to local as well as
:; the broader cancer survivor congnunity across Canada.
«Q
34 i3
35 3 | Authorship eligibility guidelines and any intended use of No professional writers will be used. Authorship must be
T
36 1 | professional writers warranted based on contributioB to the study.
37 b a
38 - - . - 3
39 3 | Plans, if any, for granting public access to the full protocol, No plans at this time. -
40 E
41 2
42 il
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o

g

1c | participant-level dataset, and statistical code o

Appendices ,%
Informed 3 | Model consent form and other related documentation given to | Consent forms developed for eagch region. Attached as an

consent 2 | participants and authorised surrogates appendices. =

materials 3

Biological 3 | Plans for collection, laboratory evaluation, and storage of N/A — no biological specimens age being collected.
specimens 3 | biological specimens for genetic or molecular analysis in the o
current trial and for future use in ancillary studies, if applicable ¥

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & EIabor%tion for important clarification on
the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the §PIRIT Group under the Creative

Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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ABSTRACT

Introduction

Cancer care has expanded from a disease-focused, survival-oriented model to an approach that now
considers how survivors can live well in the aftermath of intensive therapy, where they may deal
with significant changes to their bodies, mental health, or emotional well-being. Research evidence
supports the benefit of exercise during and following cancer treatments for cancer-related symptoms,
physical functioning and fitness, and health-related quality of life. To move this efficacy evidence
into practice, we designed and launched a five-year study to evaluate the relative benefit from
implementing a clinic-to-community-based cancer and exercise model of care.

Methods and Analysis

A hybrid effectiveness and implementation trial design is being used to evaluate the effectiveness of
delivery of community-based exercise and to collect data on implementation of the program. The
study opened in January 2017, with estimated completion by January 2022. The program will be
delivered in seven cities across the province of Alberta Canada, with sites including three academic
institutions, six YMCA locations, Wellspring Edmonton and Calgary, and six municipal fitness
centres. Participants are adult cancer survivors (N = 2500) from all tumour groups and stages, and at
any time point along their cancer treatment trajectory, up to three years post treatment completion.
Survivors take part in a minimum of 60 minutes of mild-to-moderate intensity full body exercise
twice weekly for a 12-week period. The primary effectiveness outcome is the proportion of
participants meeting or exceeding 150-minutes of moderate-intensity exercise per week at one-year
follow-up. The Reach, Effectiveness, Adoption, Implementation and Maintenance (RE-AIM)
framework will be utilized to capture individual and organizational-level impact of the exercise
program at 12 and 24 weeks, and one-year follow-up. The cohort of survivors participating in the
study will allow for long-term (5-year) evaluation of rates of cancer recurrence and secondary
cancers beyond the funding period.

Ethics and Dissemination

The study was approved by the Health Research Ethics Board of Alberta. The study is funded by
Alberta Innovates and the Alberta Cancer Foundation. The study will help to answer critical
questions on the effectiveness of cancer-specific community-based exercise programming in both
the short and long-term. Collectively, the findings will help to inform the acceptability, adoption,
feasibility, reach, and sustainability of community-based exercise.

Trial Registration
ClinicalTrials.gov: NCT02984163 (prospectively registered)

Strengths and Limitations of this Study

e The study involves patients and other stakeholders in the design and ongoing delivery of exercise
programming.

e External validity of the program is supported by the community-based implementation focus,
with novel aspects of supervision by cancer-trained exercise specialists and support provided by
study personnel.

e We will determine both the short and long-term effectiveness of community-based exercise, and
identify important intervention-implementation interactions.

e The main limitation of the ACE hybrid effectiveness-implementation study is related to the
single-group design that does not allow for comparison of findings to usual care.

Key words: cancer survivorship, exercise, physical activity, quality of life, supportive care,
implementation, knowledge translation
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Introduction

In 2019, there will be an estimated 20,473 new cancer cases diagnosed in Alberta Canada. By 2030,
this number is expected to exceed 27,000.! The growing population of individuals living with or
beyond a diagnosis of cancer highlights the long-term impact of cancer and its therapies on the body,
the mind and on overall health of survivors. This necessitates an expansion of focus from merely
survival to how to live in the aftermath of intensive therapy with an altered body and attendant
psychological changes. There is an immediate and emergent need to disseminate strategies that can

improve the health of cancer survivors.

Exercise is a low cost and safe intervention for cancer survivors with beneficial effects on physical
functioning and all aspects of health-related fitness, including aerobic and muscular fitness, and
body composition.>* Exercise reduces the severity of treatment-related side effects such as pain,
fatigue and lymphedema’-%, and also benefits psychosocial well-being, including mental and
emotional health, and overall quality of life.* Evidence from randomized controlled trials has shown
that supervised exercise results in better chemotherapy completion rates, thus potentially optimizing
treatment outcomes.>® Importantly, for three of the four most common cancers, representing 50% of
all cancer survivors, exercise may prove valuable for secondary cancer prevention.”-!! Despite the
known benefits of exercise, including the prevention of secondary cancers, less than one third of
cancer survivors self-report that they are meeting the public health guidelines recommendations for
physical activity.? This proportion is lower than the self-reported estimates of the general population

(52%) in Canada.'?

In recent years, strong evidence supporting the efficacy of exercise for cancer survivors has resulted
in the development of cancer-specific exercise guidelines.>!314 As a result, implementation of
programming in the community-based setting and preliminary data evaluating effectiveness of

rogramming h n to emerge, +!3-20 Whil iti h ith lab-
DT g e e DS ttp/ormjopen Brv)con/ AT Ao Oeles st " 120-based
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studies?, these results may not translate into the same benefits when implemented in a community-
based setting.?! To date, published cancer-specific exercise implementation studies report
significant short term benefit from exercise for physical activity??, six minute walk test (6MWT)
distance!”?2, fatigue??, quality of life?>?3 and medical costs.”®> However, high program attrition'%-24-26
suggests the need for further exploration on the extent and nature (random or nonrandom) of
program dropouts and withdrawals. Moreover, the overall uptake of community-based exercise by
cancer survivors relative to the larger population of survivors appears low. Finally, there is a lack of
data from implementation studies supporting the long-term effectiveness of programming for
physical fitness and quality of life outcomes, overall health including healthcare utilization, and

long-term survivorship, including survival rates.?’

In order to move the efficacy evidence into practice, we designed and launched a five-year hybrid
effectiveness and implementation study to evaluate the relative benefit from an Alberta wide clinic-
to-community-based cancer and exercise model of care — the Alberta Cancer Exercise (ACE)
program, and to evaluate the implementation of such an initiative. The overarching goal of the ACE
program is to provide and support high quality, timely and personalized exercise for the survivor
after a cancer diagnosis. In addition to implementing exercise programming, our hybrid
effectiveness-implementation study was designed to better evaluate exercise effectiveness on overall
health, considering both physical and psychosocial outcomes. At a pragmatic and policy level, we
will aim to capture the costs, and potential for cost savings, of such a program.?® To achieve
widespread adoption, we acknowledge that our program must benefit participants, and must be cost-
effective and reduce health care utilization. At present, there are limited data on these key aspects of
community-based exercise programs.

Objectives

The specific objectives of this study are to:

I ility of facilj ferral of i h iCl fi
1) Determing the wility of fsiiatessefermal of surviyors, ehers igticipgnts are screened for
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inclusion in exercise programming within their respective communities, as a strategy for
increasing adoption of exercise, with the primary aim to increase physical activity levels of
participating cancer survivors.

2) Determine the immediate and long-term effectiveness of community-based programming on
the survivors’ health-related quality of life (QoL), physical fitness, patient-reported
symptoms including fatigue and distress, as well as healthcare utilization.

3) Identify strategic opportunities for enhancing implementation of the ACE clinic-to-
community strategy by formalizing screening methods, referral processes, and incorporating
clinical evaluation of physical function.

Methods and analysis

A hybrid effectiveness and implementation trial design is being used to evaluate the effectiveness of
delivery of community-based exercise and to collect data on implementation of the program.?® The
study opened in January 2017 and will run for a 5-year period to January 2022. We chose this trial
design because: 1) there is strong evidence from efficacy trials supporting the benefit of exercise for
survivors both during and following cancer treatment, 2) there is a limited body of evidence
supporting implementation of programming in the community and evidence supporting objective
outcomes and long-term adoption are currently lacking; and 3) with appropriate pre-exercise
evaluation and screening, there is minimal risk in implementing a community-based exercise
intervention. The hybrid design provides important data on the effectiveness of community exercise
programming while fast-tracking translation of research findings into clinical practice and
survivorship care pathways (Figure 1: Study Schema).

Participants

Participants are adult cancer survivors from all tumour groups and stages, and at any time point
along their cancer treatment trajectory into the survivorship post-cancer treatment period, up to three
years post treatment completion. Participants can self-refer to the program or be referred by their

healthcare profes’_sci)onal. This inclusionawar%)jcc}%)seygl allow us /g% build a c}inic- o-community model
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that is sustainable and meets the needs of most cancer survivors.

We will aim to recruit a minimum of 60% of survivors from the three target cancer types with
evidence supporting secondary prevention: breast, prostate, and colorectal. These samples will allow
for subgroup analyses across sites and cancer groups. This cohort of survivors participating in the
study will allow for long-term evaluation of rates of cancer recurrence, secondary cancers, and other
chronic diseases (e.g., cardiovascular diseases, diabetes) beyond the funding period.

Setting

The exercise programming intervention takes place at six YMCAs and six municipal fitness centres,
three Wellspring locations (a non-profit cancer support organization) in Calgary (two sites) and
Edmonton (one site), as well as three Academic fitness facilities (two of which are cancer-specific
facilities). See Figure 2: ACE Programming Sites Map.

Eligibility: Inclusion criteria

Participants are screened for eligibility over the phone by the respective site coordinator (Alberta
north or Alberta south) and must: 1) have a diagnosis of cancer of any type; 2) be over the age of 18
years; 3) be able to participate in mild levels of activity at minimum; 4) be pretreatment, or receiving
active cancer treatment (e.g., surgery, systemic therapy and/or radiation therapy), or have received
cancer treatment within the past 3 years or have existing long-term or late presenting effects of their
cancer treatment (e.g. radiation fibrosis syndrome, lymphedema, communication deficits related to
cancer treatment, or incontinence); and 5) be able to provide informed written consent in English.
Screening

Two Certified Exercise Physiologist (CEP), with graduate level training or certification in exercise
physiology?3’, and > five years of experience in the cancer field, perform the screening for exercise
safety (one CEP north, one CEP south). The CEPs report to the respective study Principal
Investigators at the Tertiary centres in the north and south of Alberta. For screening purposes,

nsentin icipan mpl ncer- ific intak nd Physical Activity Readin
consenting participants complete s cancsrspeciic ntake form and Physigal Agtivity Readiness
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Questionnaires (PAR-Q+) online to determine appropriateness for community-based exercise
programming. If any clarification on responses or status are needed, the CEP contacts the participant
via telephone or meets with them in-person. Data are collected on exercise preferences as well as the
participant’s Physical Activity Stages of Change to inform the participant’s status in terms of
preferences, attitudes and behaviors towards increasing physical activity. The CEP oversees baseline
objective assessments, and evaluates testing results. The CEP then triages the participant to local
programming based on his/ her current health, findings of baseline objective assessment, cancer-
related symptoms, and exercise and location preferences. If safety issues emerge during screening
(e.g. uncontrolled seizures, history of falls, presence of metastatic disease, recent surgery or
hospitalization), the CEP consults with the participant’s oncologist or family physician on the need
for further evaluation and/ or referral to rehabilitation services or medically supervised exercise
programming.

Implementation Components and Framework

1. Cancer-specific Education and Support for Community-based Exercise Specialists

All community-based exercise programming is administered by exercise specialists (i.e. certified
personal trainer, kinesiologist or group exercise instructor) who have undergone the ACE Cancer
and Exercise: Training for Fitness Professionals online course offered through the University of
Calgary. The training involves 16 hours of cancer-specific content related to cancer biology, cancer
incidence, treatment and treatment-related effects, exercise evidence and prescription for cancer
survivors, and health behavior change. The ACE CEP provides additional in-person training to
ensure community-based exercise professionals have the skills and knowledge required to work with
the cancer population, as well as ongoing support to ensure success of the program implementation.
This training aids in the dissemination of the ACE program’s critical knowledge to key community
fitness partners.

2. Screening, Referral and Support for Community-based Exercise Programming

The ACE program brldgcraesv%vc\a/ gr%) bﬁtttvg?ﬁ)n Healthcare Prf)sifteesfg1 onal 3.1815.1322 %lt(rln gommunity
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exercise programming by facilitating the referral of survivors to appropriate cancer-specific exercise
programming. The CEPs provide education and onsite support to HCPs within the tertiary centres
(Calgary and Edmonton), and via online and telephone-based support to HCPs working with
survivors in smaller communities.

Patient and Public Involvement

Our ACE clinic-to-community based exercise program works with survivors and families,
community exercise specialists, HCPs and end-users to improve the survivor exercise experience.
All stakeholders, including cancer survivors, contributed to the design and delivery of ACE from
inception, including providing input towards the funding application and during pilot testing.
Survivors informed the format of the study (e.g. no control group, implementation focus),
recruitment (e.g. self-referral option), eligibility (e.g. including all cancer types and stage of disease)
and intervention design in terms of preferences for exercise location (e.g. community locations, ease
of parking), format (e.g. supervised program, group class, mild-to-moderate intensity exercise,
instructors with knowledge in cancer), days per week (i.e. two), and time commitment (i.e. 60-90
minutes per session). A series of future focus groups and semi-structured interviews are planned to
elicit feedback from participants, HCPs and exercise specialists over the course of ACE
implementation.

Exercise Intervention

Intervention options are geared to the various settings where ACE is being implemented.
Participants take part in a combination of aerobic, resistance, balance, and flexibility exercises
delivered in a standardized circuit-type class setting or group personal training format, twice weekly
for a minimum of 60 minutes per session (approximately 3-4 metabolic equivalent units per session)
for a 12-week period. The exercise sessions are conducted in small groups of 8-15 participants under
the direct supervision of the community-based ACE trained exercise specialist. Two options for
community-based exercise programming exist: group fitness classes or supervised fitness centre

. The program incl 1 f -to- rate intensity exercise set at 3 to 4 metabolic
access °p OgF%r pee? rlel\(/liee\s/vO tiyo— Sttpqy/ (r)nv}]o})%n. gﬁ(}%om/siteg%ou}//ggidre(fines.x tml
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equivalent (MET) units per session (360-480 MET-minutes per week) and is progressed in intensity
to 4 to 5 METs over the 12-week program duration (480-600 MET-minutes per week) as a means to
progress participants towards recommended physical activity levels (500-1000 MET-minutes per
week).3! In terms of intensity, this would be similar to prescribing walking at a comfortable pace (4
km per hour) initially and then slowly progressing to a brisk walking pace (6 km per hour) over a
12-week period. Participating community sites offer one or more of these options depending on
available resources and demand. Attendance at the exercise sessions is tracked as a marker of
acceptability. Reasons for missed sessions are recorded. Exercise adherence includes attendance at
supervised exercise sessions and average exercise minutes per week over the study period. Intensity
is monitored using the 10-point Borg Rating of Perceived Exertion scale.’>33 Active support and
ongoing mentoring by the CEP is provided to community-based exercise specialists in the
participating community program for the duration of ACE programming. Fidelity checks are
performed by the respective CEP at scheduled times during the 12-week exercise session.
Participants record exercise sessions in minutes and intensity in their training log, and other physical
activity in their exercise diary. To encourage longer-term exercise adherence, participants are
offered a second 12-week optional maintenance program, where possible, at low to no cost to

Survivors.

Participants assessed as having high needs (e.g. mobility issues, high risk of falling, risk of bone
fracture, cognitive issues) due to active cancer, metastatic disease or with severe symptoms (where
their disease or symptoms pose a risk in terms of safety of community-based exercise participation)
are referred to ACE medically supervised programming or local cancer rehabilitation services.
Outcomes to Support Effectiveness of Programming

The CEPs perform the objective assessments at the University sites or at the respective fitness
facilities offering the programming both before (baseline) and after the exercise program (at week

- I _ .
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respective CEPs travel to the smaller cities in the North and South to conduct the baseline and 12-
week assessments.
Objective and subjective physical outcome measures with demonstrated validity and reliability
include:

e Physical activity level: Godin Leisure Time Physical Activity Questionnaire34-36;

e Height, weight (calculation of body mass index);

e Waist and hip circumference’’;

e Six-minute walk test38;

e Other objective measures: grip strength3%-#!, timed sit-to-stand*?, shoulder flexion*?

(flexibility), and one-legged stance (balance)**;
e Cancer-related symptoms: Edmonton Symptom Assessment Scale and Screening for
Distress*?;

Health-related QoL is assessed using the Functional Assessment of Cancer Therapy-General*® and
Fatigue scales*’, and RAND Short Form Instrument (SF-36)*, and EQ5D-5L* at baseline, 12-
weeks, 24-weeks, and one-year for all participants. Participants will have the option for further
follow-up yearly for the duration of the study. The study database was created in the REDCap
system provided by the Women and Children’s Health Research Institute (WCHRI) and hosted in
the University of Alberta’s Faculty of Medicine & Dentistry's data centre. Data collection and
storage will comply with the measures outlined in WCHRI's REDCap privacy document.
Additional tests performed where equipment, time and resources are available: (i) lor 8 repetition
maximum bench press and 1 or 8 repetition maximum leg press to determine muscular strength; (ii)
Sit-and-reach test to assess flexibility; (iii) plank muscular endurance test; (iv) push-up test. A priori
targets for objective outcomes, symptoms and quality of life outcomes will be used to inform
effectiveness and safety of the intervention (Table 1).

Outcomes to Support Implementation

The reach, effectrveness adeption,-implementationandmaintenanee, (REmEM) framework will be
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utilized to evaluate and enhance the external validity of the ACE program, and presents a means to
evaluate the impact of a community-based intervention as a function of these five factors. This
framework has been used to evaluate health and lifestyle behaviours to determine the public health
impact of the intervention.?’>? Embedded within RE-AIM is a cost description analysis pertaining to
the survivor (individual costs) and the institutions (Community fitness facilities, Universities, and
CancerControl Alberta). A proposed RE-AIM evaluation plan to assess the impact of the ACE
program has been developed based on existing research (Table 2).27

Health Care Utilization Evaluation

The proposed methods for health care utilization include evaluation of usage among participants
compared to that of matched controls, before and after the exercise program. Using personal health
numbers (PHN) for consenting participants who provide permission, the PHN will be linked to the
Cancer Registry to obtain: tumor type, sex, year of diagnosis, age and stage at diagnosis, and
provincial zone of residence. These six variables will be used to match each participant (1:1, as
closely as possible) to a control identified from the Cancer Registry. For each matched pair, “time 0”
will be the date the participant joined the exercise program. Relative to this date, the Cancer Registry
records will be linked to administrative data sources to capture all physician visits, emergency room
visits and hospitalizations, one year prior to and one year following “time 0. For physician visits,
we will link to Alberta Health physician claims data. The following variables will be collected: date
of visit, health service type code and category, primary/secondary/tertiary diagnoses, and health
service(s) performed. Health care utilization will be examined overall (costs summed for each
service component and each database) and by subgroups of interest (e.g., diagnostic groupings,
services provided, resource intensity weights), before and after “time 0, separately for cases and
controls. Differences in health care utilization across the two time periods will be described for both
groups. The analysis will be performed for all participants, and stratified by tumor type.

Sample size

The overall sample size goal is to accrue 0 2500 survivors via the ACE five-year roll out across
M pFor pger eview only—http:/}élgn}open. mﬁ}éom}/s?te/e}/boutl}guideines&%t?‘,rﬁ u
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the province of Alberta (7 cities: 18 sites) to inform implementation. The primary objective outcome
to assess study effectiveness is the number of participants meeting public health guidelines for
physical activity at one-year follow-up. The current estimate for the number of cancer survivors
meeting public health guidelines of 150 minutes or more of moderate intensity exercise per week is
25.8%.3! According to the Conference Board of Canada, by simply getting 10% of Canadians with
suboptimal levels of physical activity to exercise more would reduce incidence rates for major
chronic conditions including cancer, and result in significant savings in healthcare costs.>? Thus,
assuming a 10% increase in the proportion of participants meeting the guidelines for physical
activity (minimally important difference of 10%) at one-year (p < 0.01; 90% power), a sample size
of approximately 305 survivors would be required. As the aim of the study is to evaluate both
effectiveness and implementation, evaluating site-specific effects and implementation issues is of
utmost importance, and thus our sample will allow adequate power for subgroup analyses given the
number of sites and outcomes, and the anticipated variability among participants, cancer types, and
disease stages.

Statistical Analysis Plan

Descriptive analyses will be performed to evaluate participant demographic, medical and exercise
related variables, as well as RE-AIM components including an economic evaluation of the program.
We will perform checks of data integrity including evaluating statistical power, test assumptions,
and missing data. A single proportion inference test and confidence interval will be performed to
determine the proportion of eligible survivors who provide informed consent and complete the
program, as well as adherence rates to the program. Generalized linear mixed models will be utilized
to examine the changes over time in the program participants on the patient-reported outcomes,
including objective outcomes, activity levels, and indices of QoL (i.e., baseline, 12-weeks, 24-weeks
and One-year). The cohort of survivors participating in the study will allow for long-term evaluation

of rates of cancer recurrence and secondary cancers beyond the study period.
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Ethics and dissemination

Ethical approval was received from the Health Research Ethics Board of Alberta: Cancer Committee
and all participants are required to provide written informed consent.

Safety

Safety is monitored during exercise testing and training by the CEP and the ACE trained exercise
specialists in community locations. Participants are asked to report any issues, injuries, or falls,
related and unrelated to exercise participation to the ACE exercise specialist at the respective site.
Where necessary, the medical advisor and rehabilitation team at the cancer centre are consulted. The
CEPs and ACE exercise specialist record rates of adverse events (minor to serious adverse events
including cardiovascular events, falls or musculoskeletal injuries) on the REDCap database with
serious adverse events also reported to the Research Ethics Board.

Dissemination

We propose that our hybrid effectiveness-implementation study will help to answer critical questions

on the value of cancer-specific community-based exercise programming. The ACE study will allow
us to determine both the short and long-term effectiveness of exercise, and enhance our ability to
identify important intervention-implementation interactions. Collectively, the findings will help to
inform the acceptability, adoption, feasibility, reach, and sustainability of community-based

exercise, and simultaneously evaluate integration of exercise into clinical care.>

The end of grant KT will focus on dissemination of the long-term effectiveness of programming on
outcomes of survivors, including markers supporting secondary cancer prevention and healthcare
utilization. Initial KT efforts will utilize academic peer-reviewed publications and conference
presentations to disseminate new knowledge to academic audiences working in the field of exercise
and cancer survivorship. Further dissemination and utilization of our research findings will involve
partnering with cancer groups such as Canadian Cancer Survivorship Network, Prostate Cancer
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Physiotherapy Association Oncology Division, and the Psychosocial and Palliative Oncology
Network. Collaboration with these agencies will ensure that information from the study will be
widely disseminated to local as well as the broader cancer survivor community across Canada.
Discussion

In recent years, the focus of research in the oncology exercise field has expanded from determining
efficacy through randomized controlled trial designs to include “real world” effectiveness studies
focusing on implementation of exercise into cancer care.!”-1929-23 A wide variety of approaches to
promote exercise among cancer survivors are available, including programs that are medically
supervised, community-based, or self-directed/ home-based.?! Advantages of community-based
programs include high accessibility, safety and supervision of exercise, and social interaction.!®
Importantly, systematic review evidence supports greater and more consistent benefits when
exercise is delivered in a group or supervised setting when compared to a home-based or
unsupervised setting.’>* Moreover, surveys of cancer survivors show a high interest in exercise, with
reported preference for exercise programs that are offered in a supportive environment where
treating and managing cancer are understood, and at a location that focuses on health promotion
rather than illness.>>-® Community-based studies performed to date, while demonstrating short-term
effectiveness, are lacking data supporting long-term effectiveness. Moreover, studies commonly
report low adherence and high dropout rates.?!?” Given the infancy of implementation efforts in
regards to community-based programming, further research with greater attention to implementation

science aspects appears warranted.

Our ACE integrated knowledge translation (KT) strategy involves stakeholders in the design and
ongoing delivery of ACE (i.e. survivors, end-users, administrators and policy-makers) and aims to
address HCPs barriers and facilitators to exercise counseling and referral within the local cancer
clinical setting. To address issues seen with less than optimal adherence and completion rates in

revious implementation ies, k I 1 ilt in incl nitori f i
previous implemgntation studics, key strafegies built into AGT, incivde monitoring of exercise

‘yBuAdod Ag palosloid 1senb Ag 20z ‘6 [udy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘6T0Z Jequialdss €T U0 §/6620-6T0Z-Uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 16 of 41

adherence and behavior change support for exercise.!” The primary behavioral supports within the
ACE program are the supervised and supportive aspects of the programming, along with exercise
behaviour change education, goal setting and self-monitoring of activities. An ACE trained exercise
specialist at the community site leads exercise classes and sessions. An ACE CEP and physical
therapist are available to provide additional support to the survivor to address issues related to
cancer treatment effects. This supportive format allows for modification and tailoring of the
exercise, as needed, to the survivor’s cancer type, capabilities and preferences.’® In theory, if the
program meets the needs of survivors, then adherence and completion rates should be high,

reflecting program acceptability.

Consistent with the design of an effectiveness study, the ACE program is a cancer-specific exercise
intervention with broad eligibility criteria that reflect “real-world” conditions. As many survivors
report feeling neither physically nor psychologically prepared to engage in community-based
exercise programs designed for the general public’®, a feature of ACE is the built-in flexibility of the
exercise prescription such that participants self-select the exercise intensity based on presenting
symptoms, “down days”, or personal preference. While participants are expected to meet a minimal
goal of two hours per week of at least light intensity exercise, the participant is encouraged to exceed

this goal if able and desired.

Recently published guidelines from Australia endorse the integration of exercise into cancer care as
a means to lessen some of the negative effects of cancer and its treatment.'* Importantly, the
guidelines identify the need for cancer HCPs to discuss the role of exercise in cancer recovery, and
recommend referral of survivors to a CEP and/or physical therapist with experience in cancer care.!3
Implementation studies, to date, have largely focused on the delivery of an exercise intervention
rather than studying the processes and outcomes associated with implementation within the
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exercise counseling and referral into practice due to the existing complexity and competing priorities
in the cancer clinical setting.®! Embedding CEP positions within our inter-professional supportive
care team has the potential to address these challenges, and is seen as a sustainable care model that
will add measurable value to our efforts to integrate exercise into clinical care.5>63

Limitations

There are important limitations to note in the design of the ACE hybrid effectiveness-
implementation study related to the single-group design that does not allow for comparison of
findings to usual care. As such, threats to internal validity exist including maturation, history, testing
and regression to the mean. To address these concerns, specific objective outcome targets were
determined, a priori, based on previous randomized controlled trial findings. Moreover, to reduce
bias associated with testing, ACE assessors, who are specially trained and blinded to previous
results, conduct the evaluations and the participants complete the patient-reported outcomes
electronically at home. External validity of the program is supported by the community-based
implementation focus, with novel aspects of supervision by cancer-trained exercise specialists and
support provided by ACE CEPs and physical therapists. Importantly, evaluation of the program is

guided by the RE-AIM framework and includes a robust suite of endpoints.

Through this research, we will better understand the effectiveness of the program at the level of the
individual and institution, and evaluate processes to support future implementation and

sustainability. Supporting improved rates of exercise adoption and sustained adherence to an active
lifestyle among survivors of cancer will improve physical fitness and QoL, and may lower rates of

cancer recurrence, secondary cancers, and other chronic diseases for cancer survivors in Alberta.
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Table 1. Effectiveness Outcomes
Outcome measure/ Minimal Clinically Study target for improvement
measurement Important Difference*/ in outcome score
Established Cut point

Godin Leisure-time
questionnaire

10% change in physical
activity behaviour at one
year

+10% or more of survivors are
engaging in > 150 minutes of
moderate intensity PA at one-
year

Waist circumference

Cut points for health%*:
Men: 102 cm
Women: 88 cm

+10% survivors with reduction
to below disease risk cut-point
based on age and gender

6-Minute Walk Test
Distance

24 to 30.5 metres®’

+30 metres

Hand-grip dynamometry

6.5 kg®®s7

+10% meeting or exceeding age-
specific average score

30 second sit-to-stand

Not established in cancer

+10% in the number of
participants meeting age-specific
functional level

Shoulder Flexion Range
Goniometry

>10 degrees®®

+10% meeting or exceeding age-
specific average score

Sit and reach test

Population values®’-%
Men 0 to +5 cm
Women 0 to +10cm

+10% meeting or exceeding age-
specific average score

Single leg balance:

24 seconds’®

+10% meeting 45 seconds
maximum time

One repetition
maximum test

MCID: 1-3%

+10% increase

Functional Assessment | Population value*®: score 88 | + 3 points
of Cancer Therapy MCID: 3 points

(FACT) — General Scale

FACT-Fatigue subscale | Population value*’: score of | + 6 points

40
MCID: 3-6 points

RAND Short Form-36

Population value’!:
67-87/ 100 across domains;
MCID 6-7 points

12% change from baseline

EQ5D -5L

EQS5D index: 0.06 497273

+0.06 from baseline

Attendance at sessions

Population values in older
adults:
58% to 77%’*

> 70% attendance at exercise
sessions

*The minimum clinically important difference (MCID) is the minimum difference that the patient is

able to recognize and appreciate”’
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; Table 2. RE-AIM Framework

3

4 Components/ Reporting outcomes

5 Categories

? Reach o Methods used to recruit survivors

8 (Individual e  Efficiency of referral and screening processes

9 Level) o Participation rate: absolute numbers and proportions

10 . Characteristics of participating survivors; stage of change; # tumour groups
n reached

g Effectiveness o Patient-reported and objective outcomes

14 (Individual & e Attrition from the program and reasons: random/ non-random

15 Institutional . Safety: adverse events rate related to exercise participation

16 Level) o Cost of overall programming to the individual and to community
17 organization

:2 Adoption . HCPs referral to programming: number & programs accessed

20 (Institutional o Programming options: number, type and location

21 Level) o Number of cancer trained exercise specialists in community

22 o Characteristics of adoption/ nonadoption across centres

;i Implementa— o Type and intensity level of activity

25 tion o Extent exercise protocol delivered as intended

26 (Community) . Consistency in program availability

27 . Implementation of cancer-specific exercise into general community centre
28 programming

gg Maintenance o Individual physical activity levels at a minimum 1 year follow-up
31 (Individual, e Individual physical fitness at a minimum 1 year follow-up

32 Institutional & | o Exercise referral implemented into institutional practice and policy
33 Community) o Sustainability of exercise in community-based centre (# ongoing fee-for-
gg service memberships)

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
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Figure Legends:
Figure 1. Study Schema

Figure 2. ACE Programming Sites
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3 Referrals @
4 Participants self-identify or referred by health care provider. B
. ©
5 Informed Consent Obtained >
6 S
; 1 -
8 &
9 g
10 Screening g
11 — Cancer & Health History and Exercise Readiness. 8
12 S
13 ©
14 1 S
15 5
16 . S
Baseline Study Assessments 2
17 .. . ®
18 — Objective Outcomes — Fitness Assessments. =
19 — Patient Reported Outcomes — Questionnaire. g
20 =
21 g
22 g
: g
25 Triage to Appropriate Programming | Rehabilitation Services Referral if not appropriate
26 — Supervised or Community-based exercise. for ACE exercﬁe programming.
27
28
29
30
31 12-week Exercise Program
32

33
34

3

g? Follow-up Study Assessments

3B — Fitness Assessments* & Questionnaires (@ 12, 24-weeks and 1-year.
3p

40

41

— Optional Annual Questionnaire @ 2 — 5 year marks.

4> *Fitness Assessments only completed @ 24-weeks & 1-year at Calgary & Edmonton sites.
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6 STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS 8
7 3
8 5]
9 . . o =
10 SPIRIT 2013 Checklist.: Recommended items to address in a clinical trial protocol and related documents* 2
N
o
1; Section/item It | Description Response/ location in manuscript
13 e §
14 m =
o
15 N 2
16 o 8
17 . . .. . S
18 Administrative information 3
19 Title 1 | Descriptive title identifying the study design, population, The Alberta Cancer Exercise "Ac_g" Hybrid Effectiveness
20 interventions, and, if applicable, trial acronym Implementation Study: A Protocgl"
21 3
;g Trial 2 | Trial identifier and registry name. If not yet registered, name of | Clinical Trials.gov: NCT0298416
24 registration a | intended registry %
25 2 | All items from the World Health Organization Trial Registration | N/A g
26 b | Data Set 2
;; Protocol 3 | Date and version identifier Protocol Version: March 2017 i
29 version E
©
30 Funding 4 | Sources and types of financial, material, and other support Alberta Innovates: Cancer Prevegtion Research Opportunity:
o
g; $1,250,000 N
33 Alberta Cancer Foundation: $4@9,000
34 Roles and 5 | Names, affiliations, and roles of protocol contributors See title page 2: last paragraph §
35 responsibilities | a All authors developed the study'féoncept and protocol. MLM,
36 SNCR, CS, and TW assisted in furgher development of the
37 . . . 3 .
38 exercise and implementation prgtocol. All authors will oversee
o
39 the implementation of the protggol and contribute to the
40 3
41 2
42 il
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acquisition, analysis and interpré’iation of data. MLM and SNCR
drafted the manuscript, all auth8rs contributed to revisions and
all authors approved the final mgjnuscript.

Mike Christen, BComm é

5 | Name and contact information for the trial sponsor 5
b Officer, Initiatives & Innd¥ations (Health)
TEL: 780.809.2557 8
mike.christen@albertaifjovates.ca
1500 10104 103 Avenue W
Edmonton, Alberta, Cangia T5J OH8
=
Theresa Radwell §
Vice President, Program Evestment
Alberta Cancer Foundatign
710, 10123- 99 Street
Edmonton, AB. T5) 3H1 €
Email: Theresa.Radwell@lbertacancer.ca
5c | Role of study sponsor and funders, if any, in study design; Study sponsors were not invoIv%i in any aspect of the study
collection, management, analysis, and interpretation of data; from design to publication, and Rill not have any authority over
writing of the report; and the decision to submit the report for activities related to the project.%-
publication, including whether they will have ultimate authority S
over any of these activities §
5 | Composition, roles, and responsibilities of the coordinating Coordinating centre: Universityi’.@f Alberta
d | centre, steering committee, endpoint adjudication committee, Oversight: Clinical Trials Unit, C;_Tsiss Cancer Institute
data management team, and other individuals or groups
overseeing the trial, if applicable (see Item 21a for data
monitoring committee)
Introduction
Background and | 6 | Description of research question and justification for Page 4-5: Paragraphs 1-4

rationale

undertaking the trial, including summary of relevant studies
(published and unpublished) examining benefits and harms for

1ybuAdoo Aq paroalold 1sanb Aq 120g

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 34 of 41


mailto:mike.christen@albertainnovates.ca
mailto:Theresa.Radwell@albertacancer.ca
http://bmjopen.bmj.com/

E]
Page 35 of 41 BMJ Open S
g
)
o
1 ©
2 S
3 &
4 each intervention 3
5 6 | Explanation for choice of comparators N/A: implementation study S
6 b s
; Objectives 7 | Specific objectives or hypotheses Page 5 last sentence and Page 6c
9 Trial design 8 | Description of trial design including type of trial (eg, parallel Page 5: Paragraph 2 - Hybrid effgctiveness implementation
10 group, crossover, factorial, single group), allocation ratio, and study (single group) i
11 framework (eg, superiority, equivalence, noninferiority, g
g exploratory) o
=
14 Methods: Participants, interventions, and outcomes 2
12 Study setting 9 | Description of study settings (eg, community clinic, academic Page 7: Paragraph 3 %
17 hospital) and list of countries where data will be collected. 3
18 Reference to where list of study sites can be obtained 3
19 Eligibility 1 | Inclusion and exclusion criteria for participants. If applicable, Page 7: Paragraph 4 g
;? criteria 0 | eligibility criteria for study centres and individuals who will %\f
22 perform the interventions (eg, surgeons, psychotherapists) ;?D'
23 Interventions 1 | Interventions for each group with sufficient detail to allow Page 8, Paragraph 3 and Page 9:Paragraph 1 &2:
;g 1 | replication, including how and when they will be administered Implementation aspects %
2% a Page 9 Paragraph 3: Exercise intgrvention
27 1 | Criteria for discontinuing or modifying allocated interventions Page 10, Paragraph 2: referral t& medically supervised exercise
28 1 | for a given trial participant (eg, drug dose change in response to | or cancer rehabilitation services%,‘>
;g b | harms, participant request, or improving/worsening disease) ©
31 1 | Strategies to improve adherence to intervention protocols, and | Page 10, Paragraph 1: §
32 1c | any procedures for monitoring adherence (eg, drug tablet E
33 return, laboratory tests) Q
gg 1 | Relevant concomitant care and interventions that are permitted | No restrictions in terms of usual_(gbactivities.
36 1 | or prohibited during the trial g
37 d 8
38 Outcomes 1 | Primary, secondary, and other outcomes, including the specific | Page 10, Paragraph 2: outcomesxo support effectiveness
(=3
ig 2 | measurement variable (eg, systolic blood pressure), analysis Page 12, Paragraph 1: outcomeyto support implementation
o
41 2
42 e
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metric (eg, change from baseline, final value, time to event),
method of aggregation (eg, median, proportion), and time point
for each outcome. Explanation of the clinical relevance of
chosen efficacy and harm outcomes is strongly recommended

Page 12, Paragraph 2: outcomesgitelated to healthcare

utilization

Jdas €T uo &) 6620-6T0Z-uadofw

Participant 1 | Time schedule of enrolment, interventions (including any run- Page 6 : 2" paragraph: Screening
timeline 3 | ins and washouts), assessments, and visits for participants. A Page 8: screening; baseline asse%ment, 12 week intervention,
schematic diagram is highly recommended (see Figure) post (12-week) intervention ass@sment, 24-week and one-year

follow-ups. o
Figure 1: Study Schema %

Sample size 1 | Estimated number of participants needed to achieve study Pagel2, paragraph 1: sample of§500. As this is an

4 | objectives and how it was determined, including clinical and implementation study, the sam@@e size was based on building
statistical assumptions supporting any sample size calculations capacity in the community. §

For the purposes of effectivenesg a sample of approximately
305 participants are needed for%ur primary outcome. Page 13
(Sample size). ér
An Alpha of 0.01 was used due '@ the large proposed sample
size (risk of Type | error). We als'g set the power to .9 to avoid a
Type Il error. The larger sample@vill allow for subgroup
analyses. 3

Recruitment 1 | Strategies for achieving adequate participant enrolment to Passive recruitment strategies: Erochures, posters. Active

5 | reach target sample size recruitment by healthcare profeSsionals in oncology clinics.
Methods: Assignment of interventions (for controlled trials)
Allocation:
Sequence 1 | Method of generating the allocation sequence (eg, computer- N/A
generation 6 | generated random numbers), and list of any factors for

stratification. To reduce predictability of a random sequence,
details of any planned restriction (eg, blocking) should be
provided in a separate document that is unavailable to those
who enrol participants or assign interventions
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B
1 g
i Allocation 1 | Mechanism of implementing the allocation sequence (eg, N/A Implementation study ﬁ
5 concealment | 6 | central telephone; sequentially numbered, opaque, sealed S
6 mechanism b | envelopes), describing any steps to conceal the sequence until E
% interventions are assigned ]
g Implementat | 1 | Who will generate the allocation sequence, who will enrol N/A Implementation study %
10 ion 6¢ | participants, and who will assign participants to interventions Q
11 Blinding 1 | Who will be blinded after assignment to interventions (eg, trial | N/A Participants are aware theygare exercising.
12 (masking) 7 | participants, care providers, outcome assessors, data analysts), o
12 a | and how %
15 1 | If blinded, circumstances under which unblinding is permissible, | N/A é;a
16 7 | and procedure for revealing a participant’s allocated 3
17 b | intervention during the trial §
12 Methods: Data collection, management, and analysis ;;T
20 Data collection | 1 | Plans for assessment and collection of outcome, baseline, and REDCap database, Page 11: 2"¢ F‘gragraph: Self-reported
21 methods 8 | other trial data, including any related processes to promote outcomes are assessed at baselige, 12-weeks, 24 weeks, and
;g a | data quality (eg, duplicate measurements, training of assessors) | one-year for all participants. Pa@icipants will have the option
24 and a description of study instruments (eg, questionnaires, for further follow-up at year 2 afd 3 following the program.
25 laboratory tests) along with their reliability and validity, if g
26 known. Reference to where data collection forms can be found, g
;; if not in the protocol E
29 1 | Plans to promote participant retention and complete follow-up, | N/A: implementation study, thug, retention and completion
30 8 | including list of any outcome data to be collected for rates are being monitored as ouf(;omes.
31 b | participants who discontinue or deviate from intervention §
gg protocols g
34 Data 1 | Plans for data entry, coding, security, and storage, including any | Two step data entry process: d%a is entered by one ACE staff
35 management 9 | related processes to promote data quality (eg, double data person and verified by a second#dependent person. To
36 entry; range checks for data values). Reference to where details improve data ql‘Ja.Iity, REDCap v%jdation rules have been set.
37 of data management procedures can be found, if not in the For example, m|n‘|mum and maxgmum values that can‘ be
38 accepted, and units as well as rufes to ensure that valid dates
23 protocol are entered. All items of self—req?)rted questionnaires are
41 é
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required and must be answeredﬁrior to moving on to next
question.

Statistical
methods

Statistical methods for analysing primary and secondary
outcomes. Reference to where other details of the statistical
analysis plan can be found, if not in the protocol

Page 13: Paragraph 2

Methods for any additional analyses (eg, subgroup and adjusted
analyses)

N/A

N[O O NP ON

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical
methods to handle missing data (eg, multiple imputation)

N/A

Methods: Monitoring

Data
monitoring

2
1
a

Composition of data monitoring committee (DMC); summary of
its role and reporting structure; statement of whether it is
independent from the sponsor and competing interests; and
reference to where further details about its charter can be
found, if not in the protocol. Alternatively, an explanation of
why a DMC is not needed

N/A - Implementation study

Description of any interim analyses and stopping guidelines,
including who will have access to these interim results and
make the final decision to terminate the trial

N/A — Implementation study

‘6 |udy uo|/woo fwq uadolway/:dyy woiy papeojumoq "6T0Z|lequardas|eT uo

Harms

N N|T N

Plans for collecting, assessing, reporting, and managing solicited
and spontaneously reported adverse events and other
unintended effects of trial interventions or trial conduct

Page 11, last paragraph: Safety i%monitored during exercise
testing and training by the CEP @nd the ACE trained exercise
specialists in community Iocatioﬁs. The CEPs and ACE exercise
specialists record rates of adverée events (minor to serious
adverse events including cardio@scular events, falls or
musculoskeletal injuries). Partic%ants are asked to report any
issues, injuries, or falls, related agnd unrelated to exercise
participation to the ACE exerciséspecialist at the respective
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o
1 ©
2 site. ﬁ
5 Auditing 2 | Frequency and procedures for auditing trial conduct, if any, and | N/A: implementation study. Ov@rsight is provided by the
=
6 3 | whether the process will be independent from investigators and | External advisory committee, Clﬁical Trials Unit at the Cross
; the sponsor Cancer Institute and the Health ﬁesearch Ethics Board of
9 Alberta: Cancer Committee. 3
g :
11 . . . . §
19 Ethics and dissemination ©
13 Research ethics | 2 | Plans for seeking research ethics committee/institutional Research Ethics approval is in pl§te: HREBA.CC-16-0905
14 approval 4 | review board (REC/IRB) approval 5
15 Protocol 2 | Plans for communicating important protocol modifications (eg, | Amendments will be submitted %} the ethics board for any
1? amendments 5 | changes to eligibility criteria, outcomes, analyses) to relevant protocol changes including sub—gudies related to the
18 parties (eg, investigators, REC/IRBs, trial participants, trial implementation process. 3
19 registries, journals, regulators) .g
;? Consent or 2 | Who will obtain informed consent or assent from potential trial | Consent is obtained by the site r?incipal investigators and
2 assent 6 | participants or authorised surrogates, and how (see Item 32) research coordinators. g
23 a S
C
24 2 | Additional consent provisions for collection and use of N/A 2
25 - . . . . . . o
% 6 | participant data and biological specimens in ancillary studies, if S
57 b | applicable o
28 Confidentiality | 2 | How personal information about potential and enrolled Participants recruited to the stu@y are provided with a unique
29 7 | participants will be collected, shared, and maintained in order study ID. All data is housed on tﬁe secure REDCap database
:? to protect confidentiality before, during, and after the trial (supported by the Faculty of Meicine and Dentistry at the
32 University of Alberta). Data will ge de-identified prior to any
33 analyses. o
[
34 Declaration of 2 | Financial and other competing interests for principal N/A The authors declare no conflicts of interest.
22 interests 8 | investigators for the overall trial and each study site ';g
37 Access to data 2 | Statement of who will have access to the final trial dataset, and | N/A: implementation study focﬁs. Access to final data set
38 9 | disclosure of contractual agreements that limit such access for undetermined. o]
39 investigators g
40 g
41 2
42 il
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Ancillary and
post-trial care

Provisions, if any, for ancillary and post-trial care, and for
compensation to those who suffer harm from trial participation

N/A: in the event of injury or heEErn, healthcare services will be
provided as per standard of caré3

Dissemination
policy

Y = WO W

Plans for investigators and sponsor to communicate trial results
to participants, healthcare professionals, the public, and other
relevant groups (eg, via publication, reporting in results
databases, or other data sharing arrangements), including any
publication restrictions

An integrated knowledge translégion planis in place and
available on our website:
https://www.albertacancerexergise.com/knowledge-
translation.
End of study: s
The end of grant KT will focus ordissemination of the long-
term effectiveness of programn’%lg on outcomes of survivors,
including markers supporting segondary cancer prevention and
healthcare utilization. Initial kno®vledge translation (KT) efforts
will utilize academic peer—revie@d publications and conference
presentations to disseminate new knowledge to the
researcher/academic audiencesworking in the field of exercise
and cancer survivorship. %r

Survivors: Dissemination and uti@zation of our research findings
will involve partnering with camgr groups such as the Canadian
Breast Cancer Foundation, Pros?g’te Cancer Canada, the
Canadian Cancer Society, the CaBadian Partnership Against
Cancer, the Canadian Physiothe%py Association Oncology
Division, and the Psychosocial afd Palliative Oncology Network.
Collaboration with these agenciéé will ensure that information
from the study will be widely dia%eminated to local as well as

the broader cancer survivor congnunity across Canada.
«Q

a1da

TOc 19q

Authorship eligibility guidelines and any intended use of
professional writers

No professional writers will be uSed. Authorship must be
T
warranted based on contributioB to the study.

w I T = W

Plans, if any, for granting public access to the full protocol,

No plans at this time.

1ybuAdoo Ag pa1oa

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 40 of 41


https://www.albertacancerexercise.com/knowledge-translation
https://www.albertacancerexercise.com/knowledge-translation
http://bmjopen.bmj.com/

E]
Page 41 of 41 BMJ Open S
g
)
o
1 g
2 N
3 &
4 1c | participant-level dataset, and statistical code o
o
5 Appendices 2
w
? Informed 3 | Model consent form and other related documentation given to | Consent forms developed for eagh region. Attached as an
8 consent 2 | participants and authorised surrogates appendices. =
9 materials 3
10 Biological 3 | Plans for collection, laboratory evaluation, and storage of N/A — no biological specimens aFg being collected.
1; specimens 3 | biological specimens for genetic or molecular analysis in the o
13 current trial and for future use in ancillary studies, if applicable ¥
14 *It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & EIabor%tion for important clarification on
15 the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the §PIRIT Group under the Creative
:? Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license. =
o
18 =
19 =
20 g
21 3
22 3
23 g_
24 3
25 8
26 3
27 S
28 P
29 =
30 o
31 S
32 o
33 a
34 é
35 -
36 S
37 3
38 g
39 N
40 3
41 2
42 e
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