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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 5-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 programme.
The study opened in January 2017, with estimated
completion by January 2022. The programme 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 3years post treatment completion.
Survivors take part in a minimum of 60 min 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 min
of moderate intensity exercise per week at 1-year follow-
up. The Reach, Effectiveness, Adoption, Implementation
and Maintenance (RE-AIM) framework will be utilised to
capture individual-level and organizational-level impact of
the exercise programme at 12 and 24 weeks and 1-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

Strengths and limitations of this study
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» The study involves patients and other stakehold-
ers in the design and ongoing delivery of exercise
programming.

» 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.

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

» The main limitation of the Alberta Cancer Exercise
hybrid effectiveness-implementation study is relat-
ed to the single-group design that does not allow for
comparison of findings to usual care.

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-term and the
long-term. Collectively, the findings will help to inform the
acceptability, adoption, feasibility, reach and sustainability
of community-based exercise.

Trial registration number NCT02984163; Pre-results.

INTRODUCTION

In 2019, there will be an estimated 20473 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
overall health of survivors. This necessitates
an expansion of focus from merely survival
to how to live in the aftermath of intensive
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therapy with an altered body and attendant psycholog-
ical 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 lymphoedema®™® and also benefits
psychosocial well-being, including mental and emotional
health, and overall quality of life (QoL).* Evidence from
randomised controlled trials has shown that supervised
exercise results in better chemotherapy completion rates,
thus potentially optimising treatment outcomes.”® Impor-
tantly, for three of the four most common cancers, repre-
senting 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 survi-
vors self-report that they are meeting the public health
guideline 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 devel-
opment of cancer-specific exercise guidelines.” '* '* As a
result, implementation of programming in the commu-
nity-based setting and preliminary data evaluating effec-
tiveness of programming have begun to emerge.* >
While positive results have been seen with laborato-
ry-based studies,” these results may not translate into the
same benefits when implemented in a community-based
setting.” To date, published cancerspecific exercise
implementation studies report significant short-term
benefit from exercise for physical activity,” 6min walk
test distance,17 2 fatigue,Q3 QOL22 % and medical costs.?
However, high programme attrition'® ***° suggests the
need for further exploration on the extent and nature
(random or non-random) of programme dropouts and
withdrawals. Moreover, the overall uptake of communi-
ty-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 QoL outcomes, overall health including healthcare
utilisation and long-term survivorship, including survival
rates.”’

In order to move the efficacy evidence into practice,
we designed and launched a 5-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 Exer-
cise (ACE) programme and to evaluate the implemen-
tation of such an initiative. The overarching goal of the
ACE programme is to provide and support high-quality,
timely and personalised 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 psycho-
social outcomes. At a pragmatic and policy level, we will
aim to capture the costs, and potential for cost savings, of
such a programme.” To achieve widespread adoption, we
acknowledge that our programme must benefit partici-
pants and must be cost-effective and reduce healthcare
utilisation. At present, there are limited data on these key
aspects of community-based exercise programming.

OBJECTIVES

The specific objectives of this study are to:

1. Determine the utility of facilitated referral of survivors,
where participants are screened for inclusion in exer-
cise programming within their respective communi-
ties, 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 QoL, physical fitness, patientreported
symptoms including fatigue and distress, as well as
healthcare utilisation.

3. Identify strategic opportunities for enhancing imple-
mentation of the ACE clinic-to-community strategy by
formalising 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 imple-
mentation of the progmmme.29 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 is currently lacking and (3) with
appropriate pre-exercise evaluation and screening, there
is minimal risk in implementing a community-based exer-
cise intervention. The hybrid design provides important
data on the effectiveness of community exercise program-
ming 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 3years post treatment comple-
tion. Participants can self-refer to the programme or be
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Referrals

Informed Consent Obtained

Participants self-identify or referred by health care provider.

|

Screening
— Cancer & Health History and Exercise Readiness.

|

Baseline Study Assessments
— Objective Outcomes — Fitness Assessments.
— Patient Reported Outcomes — Questionnaire.

]

Triage to Appropriate Progra

— Supervised or Community-based exercise.

_ [ Rehabilitation Services Referral if not appropriate
g for ACE exercise programming.

|

12-week Exercise Program

]

Follow-up Study Assessments

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

*Fitness Assessments only completed @ 24-weeks & 1-year at Calgary & Edmonton sites.

Figure 1 Study schema. ACE, Alberta Cancer Exercise.

referred by their healthcare professional (HCP). This
inclusionary focus will allow us to build a clinic-to-com-
munity model that is sustainable and meets the needs of
most cancer survivors.

We will aim to recruit a minimum of 60% of survi-
vors 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 evalu-
ation of rates of cancer recurrence, secondary cancers
and other chronic diseases (eg, cardiovascular diseases,
diabetes) beyond the funding period.

Setting

The exercise programming intervention takes place at
six YMCAs and six municipal fitness centres, three Well-
spring locations (a non-profit cancer support organisa-
tion) 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 (eg,
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 (eg, radiation fibrosis syndrome,
lymphoedema, communication deficits related to cancer
treatment or incontinence) and (5) be able to provide
informed written consent in English.

Screening

Two Certified Exercise Physiologists (CEPs), with graduate
level training or certification in exercise physiology,30 and
>b 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, consenting partici-
pants 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 is
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 behaviours 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 exer-
cise and location preferences. If safety issues emerge
during screening (eg, uncontrolled seizures, history of
falls, presence of metastatic disease, recent surgery or
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Figure 2 Alberta Cancer Exercise (ACE) programming sites.

hospitalisation), 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

Cancer-specific education and support for community-based
exercise specialists

All community-based exercise programming is adminis-
tered by exercise specialists (ie, 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 16hours of
cancer-specific content related to cancer biology, cancer
incidence, treatment and treatment-related effects, exer-
cise evidence and prescription for cancer survivors and
health behaviour change. The ACE CEP provides addi-
tional in-person training to ensure community-based exer-
cise professionals have the skills and knowledge required
to work with the cancer population, as well as ongoing

8

support to ensure success of the programme implemen-
tation. This training aids in the dissemination of the ACE
programme’s critical knowledge to key community fitness
partners.

Screening, referral and support for community-based exercise
programming

The ACE programme bridges the gap between 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 programme
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 (eg, no control group,
implementation focus), recruitment (eg, self-referral
option), eligibility (eg, including all cancer types and
stage of disease) and intervention design in terms of pref-
erences for exercise location (eg, community locations,
ease of parking), format (eg, supervised programme,
group class, mild-to-moderate intensity exercise, instruc-
tors with knowledge in cancer), days per week (ie, two)
and time commitment (ie, 60-90min per session). A
series of future focus groups and semistructured inter-
views 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 flex-
ibility exercises delivered in a standardised circuit-type
class setting or group personal training format, twice
weekly for a minimum of 60min per session (approxi-
mately 3—4 metabolic equivalent (MET) 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 exer-
cise specialist. Two options for community-based exercise
programming exist: group fitness classes or supervised
fitness centre access. The programme includes options
for low-to-moderate intensity exercise set at 3—4 MET
units per session (360-480 MET-minutes per week) and
is progressed in intensity to 4-5 METs over the 12-week
programme duration (480-600 MET-minutes per week)
as a means to progress participants towards recom-
mended physical activity levels (500-1000 MET-minutes
per week).31 In terms of intensity, this would be similar
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to prescribing walking at a comfortable pace (4km per
hour) initially and then slowly progressing to a brisk
walking pace (6km 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.” *
Active support and ongoing mentoring by the CEP are
provided to community-based exercise specialists in the
participating community programme 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 programme,
where possible, at low to no cost to survivors.

Participants assessed as having high needs (eg, mobility
issues, high risk of falling, risk of bone fracture, cogni-
tive issues) due to active cancer, metastatic disease or
with severe symptoms (where their disease or symptoms
pose arisk 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 univer-
sity sites or at the respective fitness facilities offering the
programming both before (baseline) and after the exer-
cise programme (at week 12), with further follow-up
objective testing at 24weeks and lyear 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:
» Physical activity level: Godin Leisure-Time Physical
Activity Questionnaire.**
Height, weight (calculation of body mass index).
Waist and hip circumference.”’
Six-minute walk test.”
Other objective measures: grip strengt timed
sitto-stand,*” shoulder flexion® (flexibility) and
one-legged stance (balance).*
» Cancerrelated symptoms: Edmonton
Assessment Scale and Screening for Distress.
Health-related QoL is assessed using the Functional
Assessment of Cancer Therapy-General®® and Fatigue
scales,” RAND Short Form Instrument (SF-36)* and
EQBD-E')L49 at baseline, 12weeks, 24weeks and lyear
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

vVvyyvyy

39-41
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provided by the Women and Children’s Health Research
Institute (WCHRI) and hosted in the University of Alber-
ta’s Faculty of Medicine and 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: (1) one or eight repeti-
tion maximum bench press and one or eight repetition
maximum leg press to determine muscular strength; (2)
sitand-reach test to assess flexibility; (3) plank muscular
endurance test; (4) push-up test. A priori targets for
objective outcomes, symptoms and QoL 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 utilised
to evaluate and enhance the external validity of the ACE
programme 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 (commu-
nity fitness facilities, universities, and CancerControl
Alberta). A proposed RE-AIM evaluation plan to assess
the impact of the ACE programme has been developed
based on existing research (table 2).%7

Healthcare utilisation evaluation

The proposed methods for healthcare utilisation include
evaluation of usage among participants compared with
that of matched controls, before and after the exercise
programme. Using personal health numbers (PHN) for
consenting participants who provide permission, the
PHN will be linked to the Cancer Registry to obtain:
tumour type, sex, year of diagnosis, age and stage at diag-
nosis 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 partic-
ipant joined the exercise programme. Relative to this
date, the Cancer Registry records will be linked to admin-
istrative data sources to capture all physician visits, emer-
gency room visits and hospitalisations, 1year prior to and
lyear 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 utilisation will be examined overall (costs summed
for each service component and each database) and by
subgroups of interest (eg, diagnostic groupings, services
provided, resource intensity weights), before and after
‘time 0’, separately for cases and controls. Differences in
healthcare utilisation across the two time periods will be
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Table 1 Effectiveness outcomes

Outcome measure/measurement

Minimal clinically important
difference*/established cut-point

Study target for improvement in outcome
score

Godin Leisure-Time Questionnaire

Waist circumference

6 min walk test distance
Hand-grip dynamometry

30s sit-to-stand

Shoulder Flexion Range
Goniometry

Sit and reach test

Single leg balance:
One repetition maximum test

Functional Assessment of Cancer
Therapy (FACT)—General Scale

FACT-Fatigue subscale
RAND Short Form-36

EQ5D-5L
Attendance at sessions

10% change in physical activity
behaviour at 1year

Cut-points for health®:
Men: 102cm
Women: 88cm

24 to 30.5m®%®
6.5 k966 67

Not established in cancer

>10degrees®®

Population values®” ®°

Men 0 to +5cm
Women 0 to +10cm

248"

MCID: 1%-3%

Population value*®: score 88
MCID: 3 points

Population value*’: score of 40
MCID: 3-6 points

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

EQ5D index: 0.06%° 7272
Population values in older adults:

+10% or more of survivors are engaging in
>150min of moderate intensity physical activity
at 1year

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

+30 m

+10% meeting or exceeding age-specific
average score

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

+10% meeting or exceeding age-specific
average score

+10% meeting or exceeding age-specific
average score

+10% meeting 45s maximum time
+10% increase
+3 points

+6 points

12% change from baseline

+0.06 from baseline
>70% attendance at exercise sessions

58% to 77%"*

*The minimum clinically important difference (MCID) is the minimum difference that the patient is able to recognise and appreciate.”

described for both groups. The analysis will be performed
for all participants and stratified by tumour type.

Sample size

The overall sample size goal is to accrue up to 2500 survi-
vors via the ACE b-year roll out across the Province of
Alberta (seven cities: 18 sites) to inform implementation.
The primary objective outcome to assess study effective-
ness is the number of participants meeting public health
guidelines for physical activity at l-year follow-up. The
current estimate for the number of cancer survivors
meeting public health guidelines of 150min 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 phys-
ical 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 1 year (p<0.01;90% power), asample
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 anal-
yses 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 partici-
pantdemographic, medical and exercise-related variables,
as well as RE-AIM components including an economic
evaluation of the programme. We will perform checks
of data integrity including evaluating statistical power,
test assumptions and missing data. A single proportion
inference test and CI will be performed to determine the
proportion of eligible survivors who provide informed
consent and complete the programme, as well as adher-
ence rates to the programme. Generalised linear mixed
models will be utilised to examine the changes over time
in the programme participants on the patientreported
outcomes, including objective outcomes, activity levels
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Table 2 RE-AIM framework

Components/categories Reporting outcomes

Reach » Methods used to recruit survivors.
(Individual Level) » Efficiency of referral and screening processes.
» Participation rate: absolute numbers and proportions.
— Characteristics of participating survivors; stage of change; number of tumour groups

reached.

Effectiveness (Individual and
Institutional Level)

Adoption
(Institutional Level)

Implementation
(Community)

Maintenance
(Individual, Institutional and
Community)

VVYVVY VYYVVY YYVYY VYVYYVYY

memberships).

Patient-reported and objective outcomes.

Attrition from the programme and reasons: random/ non-random.

Safety: adverse events rate related to exercise participation.

Cost of overall programming to the individual and to community organisation.

HCPs referral to programming: number and programme accessed.
Programming options: number, type and location.

Number of cancer-trained exercise specialists in community.
Characteristics of adoption/non-adoption across centres.

Type and intensity level of activity.

Extent exercise protocol delivered as intended.

Consistency in programme availability.

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

Individual physical activity levels at a minimum 1-year follow-up.

Individual physical fitness at a minimum 1-year follow-up.

Exercise referral implemented into institutional practice and policy.

Sustainability of exercise in community-based centre (number of ongoing fee-for-service

HCP, healthcare professional; RE-AIM, Reach, Effectiveness, Adoption, Implementation and Maintenance.

and indices of QoL (ie, baseline, 12weeks, 24weeks and
1 year). The cohort of survivors participating in the study
will allow for long-term evaluation of rates of cancer recur-
rence and secondary cancers beyond the study period.

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 respec-
tive site. Where necessary, the medical advisor and rehabil-
itation 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-
term and long-term effectiveness of exercise and enhance
our ability to identify important intervention-implemen-
tation interactions. Collectively, the findings will help to
inform the acceptability, adoption, feasibility, reach and
sustainability of community-based exercise and simultane-
ously evaluate integration of exercise into clinical care.”

The end-of-grant knowledge translation (KT) will
focus on dissemination of the long-term effectiveness
of programming on outcomes of survivors, including
markers supporting secondary cancer prevention and
healthcare utilisation. Initial KT efforts will utilise
academic peerreviewed publications and conference
presentations to disseminate new knowledge to academic
audiences working in the field of exercise and cancer
survivorship. Further dissemination and utilisation 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. Collabora-
tion 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 randomised controlled trial designs to include
‘real world’ effectiveness studies focusing on implementa-
tion of exercise into cancer care.'” "2 A wide variety of
approaches to promote exercise among cancer survivors
are available, including programmes that are medically
supervised, community-based or self-directed/home-
based.”’ Advantages of community-based programmes
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include high accessibility, safety and supervision of exer-
cise and social interaction.” Importantly, systematic
review evidence supports greater and more consistent
benefits when exercise is delivered in a group or super-
vised setting when compared with a home-based or unsu-
pervised setting.”* Moreover, surveys of cancer survivors
show a high interest in exercise, with reported preference
for exercise programmes 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 with regard to commu-
nity-based programming, further research with greater
attention to implementation science aspects appears
warranted.

Our ACE-integrated KT strategy involves stakeholders
in the design and ongoing delivery of ACE (ie, survivors,
end-users, administrators and policy-makers) and aims to
address HCP barriers and facilitators to exercise counsel-
ling and referral within the local cancer clinical 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 exer-
cise adherence and behaviour change support for exer-
cise."” The primary behavioural supports within the ACE
programme 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 phys-
ical therapist are available to provide additional support
to the survivor to address issues related to cancer treat-
ment effects. This supportive format allows for modi-
fication and tailoring of the exercise, as needed, to the
survivor’s cancer type, capabilities and preferences.” In
theory, if the programme meets the needs of survivors,
then adherence and completion rates should be high,
reflecting programme acceptability.

Consistent with the design of an effectiveness study, the
ACE programme is a cancer-specific exercise interven-
tion with broad eligibility criteria that reflect ‘real-world’
conditions. As many survivors report feeling neither phys-
ically nor psychologically prepared to engage in commu-
nity-based exercise programmes 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 2hours per week of
at least light intensity exercise, the participant is encour-
aged 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.”” 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,” '* % challenges exist
with implementing exercise counselling and referral into
practice due to the existing complexity and competing
priorities in the cancer clinical setting.”’ Embedding CEP
positions within our interprofessional supportive care
team has the potential to address these challenges and
is seen as a sustainable care model that will add measur-
able value to our efforts to integrate exercise into clinical

care.””%

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 randomised 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 partic-
ipants complete the patientreported outcomes elec-
tronically at home. External validity of the programme
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
programme 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 programme at the level of the indi-
vidual and institution and evaluate processes to support
future implementation and sustainability. Supporting
improved rates of exercise adoption and sustained adher-
ence 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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