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PRACTICE GUIDELINE

ABSTRACT

Recent guidelines concerning exercise for people with cancer provide evidence-based direction for exercise assess-
ment and prescription for clinicians and their patients. Although the guidelines promote exercise integration into
clinical care for people with cancer, they do not support strategies for bridging the guidelines with related resources
or programs. Exercise program accessibility remains a challenge in implementing the guidelines, but that challenge
mightbe mitigated with conceptual frameworks (“pathways”) that connect patients with exercise-related resources.
In the present paper, we describe a pathway model and related resources that were developed by an expert panel of
practitioners and researchers in the field of exercise and rehabilitation in oncology and that support the transition
from health care practitioner to exercise programs or services for people with cancer. The model acknowledges the
nuanced distinctions between research and exercise programming, as well as physical activity promotion, that, de-
pending on the available programming in the local community or region, might influence practitioner use. Further-
more, the pathway identifies and provides examples of processes for referral, screening, medical clearance, and
programming for people after a cancer diagnosis. The pathway supports the implementation of exercise guidelines
and should serve as a model of enhanced care delivery to increase the health and well-being of people with cancer.
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INTRODUCTION

The safety and benefits of exercise after a cancer diagnosis
are well documented. For cancer survivors, research has
traditionally focused on the relationship between exercise
and the various domains of quality of life. Recent surges
in basic science describing antineoplastic properties of
exercise have sought to explain the accumulating epidemi-
ologic data thatreveal cancer-specific survival advantages
for individuals who are physically active compared with
those who are not!2. Collectively, the research into phys-
ical activity (pa) and exercise-related benefits for people
with cancer is often called “convincing,” “compelling,” or
“overwhelming” and has established the evidence base
for pa or exercise endorsements and recommendations by
oncology and exercise organizations alike>.

The American College of Sports Medicine’s exer-
cise guidelines for people with cancer® fundamentally

resemble the World Health Organization’s pa guidelines
for the healthy adult population®. The recommended
weekly dose of moderate-to-vigorous exercise or pa is 150
minutes, with the specific caveats that “some physical
activity is better than none” (p. 1410) and that “exercise
prescriptions should be individualized according to a
cancer survivor’s pre-treatment aerobic fitness, medical
comorbidities, response to treatment, and the immediate
or persistent negative effects of treatment that are expe-
rienced at any given time” (p. 1412)°.

The nuanced distinctions between pa and exercise
are worth highlighting, given potential contextual dif-
ferences in how their respective programming might be
implemented into cancer care. Physical activity is defined
as “any bodily movement produced by skeletal muscles
that results in energy expenditure,” whereas exercise is
defined as “a subset of pa that is planned, structured, and
repetitive and has as a final or an intermediate objective

Correspondence to: Daniel Santa Mina, Faculty of Kinesiology and Physical Education, University of Toronto, 55 Harbord Street, Toronto, Ontario M5S 2W6.

E-mail: daniel.santamina@utoronto.ca M DOI: https://doi.org/10.3747/c0.25.3977

Current Oncology, Vol. 25, No. 2, April 2018 © 2018 Multimed Inc.

149



CONNECTING PEOPLE WITH CANCER TO PHYSICAL ACTIVITY AND EXERCISE PROGRAMS, Santa Mina et al.

the improvement or maintenance of physical fitness”
(p. 126)”. In healthy people and in those with chronic dis-
ease, paisrecommended as a lifestyle behaviour for overall
wellness and health promotion (the focus of the World
Health Organization guidelines). In a clinical context, pa
in the form of exercise plays a specific role in preparation
for treatment (prehabilitation); in concurrent or adjuvant
treatment to optimize health outcomes; in rehabilitation
(inpatient or outpatient impairment-oriented exercise);
and in ongoing health and wellness promotion in light of
underlying morbidity (the focus of the American College
of Sports Medicine guidelines).

To ensure safety and benefit, exercise prescriptions
often must be tailored to accommodate the needs and
capacity of the patient. Guideline implementation refers
to “exercise” to denote purposeful engagement in struc-
tured pa by the cancer survivor in an effort to ameliorate
current conditions and to protect against chronic and latent
adverse effects. It should be noted that encouragement is
given for a physically active lifestyle in addition to a struc-
tured exercise regimen.

Recent clinical practice guidelines from a regional
cancer authority have further solidified the role of exercise
in cancer care. The Cancer Care Ontario (cco) “exercise
for people with cancer” guidelines® contain additional
evidence-based recommendations targeted toward health
care practitioners (HCPS):

The benefits of specific types of exercise
Recommendations for pre-exercise screening
Participant safety

Advice about models of exercise program delivery for
patients throughout the cancer care continuum

The cco guidelines are directed toward HCPs because
of their point-of-care presence throughout the cancer
journey, where they can support the promotion and facil-
itation of exercise.

Choosing the mostappropriate HCP to discuss exercise
with patients requires consideration, because HcPs show
some variability in terms of who is most able and likely
to have an exercise conversation with a patient. Nyrop
and colleagues® found that, in 361 clinical encounters,
35% included HCcP communication about pa or exercise
and that, compared with other clinical specialists such
as radiation and clinical oncologists, medical oncologists
were most likely to discuss pa (55% of encounters vs. 20%
of encounters). In arecent survey of oncology Hcps, Nadler
etal.’ found that nurses were most able to identify the cco
guidelines (42%), followed by allied health staff (25%),
physicians (24%), and radiation therapists (9%). Allied
health stafffelt the most able to encourage exercise and to
identify when exercise was appropriate (63%), and 80% of
all Hcps agreed that exercise counselling should be a part
of care. The top 3 strategies to promote exercise in oncology
practice reported by respondents were more education for
Hcps (about indications, guidelines, referrals, and safety),
educational handouts for the patient, and integration of a
qualified exercise professional (QEP) into the clinical team.

Despite the critical role of HcPs in managing the broad
spectrum of disease- and survivorship-related needs of

cancer survivors, as well as a general acceptance that exer-
ciseisan effective therapeuticand supportive care strategy,
engaging Hcps to discuss exercise with their patients has
been challenging. Common barriers to recommendations
for exercise cited by oncology Hcps include a lack of exer-
cise-specific expertise; perceived patient indifference to
exercise information or guidance; and likely most promi-
nently, lack of time for exercise-related discussions amidst
other clinical activity'®-'3, When exercise is discussed in in-
teractions between Hcps and cancer patients, the evidence
suggests that such conversations only modestly affect pa
and exercise behaviours. For example, of 15,000 patients
treated for colorectal cancer in the U.K. National Health
Service, 31% reported receiving pa advice, and they were
subsequently only 5% more likely to meet pa guidelines!.
In another recent study of more than 3300 cancer survi-
vors, a HCP’s recommendation for pA was associated with a
reduction 0of8% in “inactive” patients and with anincrease
0f 4% in the number of patients meeting the ra guidelines'.
The authors of the latter study describe the interaction
with Hcps as a “window of opportunity” to increase the
level of pA engagement by survivors; however, the strategy
of simply making recommendations for pa apparently fails
to adequately capitalize on the opportunity. Accordingly,
strategies that are more directed might be necessary to
effectively stimulate and support a greater proportion of
cancer survivors to participate in exercise as a long-term
adjuvant component of therapy. Evidence of the value of
providing arecommendation and an outlet or resource for
exercise compared with providing only the recommen-
dation was seen in improved participation and patient
outcomes in three recent trials in people with cancer!®-18,

Consistent with the foregoing findings, the U.K.
National Institute for Health and Care Excellence recom-
mends that “policy makers fund exercise referral schemes
for people who are sedentary orinactive and have existing
health conditions (such as cancer) or other factors that
put them at increased risk of ill health if: i) the scheme
incorporates health-behaviour change principles thatare
contextualized to the patient; and ii) monitors and reports
the scheme’s implementation and outcomes”!®, The pre-
vailingand complementary guidelines from the American
College of Sports Medicine, cco, and the National Institute
for Health and Care Excellence suggest that bridging the
gap between sedentariness and exercise for people with
chronic disease requires a more directed and systematic
approach (“pathway”), including structured resources
delivered or developed (or both) by Qeps. Thus, a pathway
to exercise as an adjuvant cancer therapy requires consid-
eration of the facilitators and barriers already described,
and specifically

incorporation of a team approach to exercise mes-
saging and referrals that reduces the burden on the
primary Hcps in cancer care (namely, oncologists and
oncology nurses);

local access to directed programming for cancer
exercise and rehabilitation; and

self-management and behaviour change skills
development or resources for long-term exercise or
PA participation.
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For the pathway to be effective, it requires further
individualization to the complex personal, clinical, and
environmental context of the patient so thatitis safe, it ad-
dresses the patient’s needs and goals, and it can endure over
the long term. It is with that lens that we present a patient
pathway from an oncology-directed clinical setting to ex-
ercise programming or pAresources, or both (Figure 1). By
providing a visual framework, the pathway can potentially
support the implementation of exercise or pa guidelines
that aim to improve patient outcomes.

THE PATHWAY

Pathway Background
The pathway is an exercise care-plan model intended to
engage HCPs and assist with providing care that includes
appropriate and qualified exercise promotion and support
for people with cancer. The pathway pertains to people
diagnosed with cancer and their opportunities for im-
proved physical, functional, and psychosocial well-being
throughout the continuum of care—that is, not just at
diagnosis. Specifically, the potential access points to the
pathway can include before treatment (prehabilitation),
during treatment, after treatment (at the short- and long-
term survivorship time points alike), and in palliative care
or life with advanced cancer.

The development of the pathway was a collaborative
endeavour involving clinicians and scientists in the fields
of cancer, exercise, and rehabilitation, plus members of

cco’s Exercise for People with Cancer Guideline Working
Group, who are involved in advancing exercise guidelines
into practice. The pathway takes into account regional
differencesin accessibility to cancer exercise programs (for
example, rural vs. urban), opportunities for “clinic to com-
munity” models of care, and the variability of health and
well-being experienced by people with cancer. Ultimately,
the pathway provides a model of shared responsibility
for engaging patients in ways that improve their health
through exercise and pa.

Pathway Steps
The HCP

In the pathway, “ucp” refers to a clinician responsible for
managing health care throughout, or at any point during,
the continuum of care after a cancer diagnosis. Increasing
accessibility to exercise programs and pa resources for
cancer survivors is the responsibility of the system and
notany one Hcp; thus, strategies that enable the entire care
team to bridge the gap to exercise are needed. Creating the
infrastructure or culture to support greater accessibility
can be led by an oncologist (medical, surgical, radiation),
afamily physician, or other specialist receiving a referralin
the cancer care setting, such as a cardiologist or physiatrist,
depending on the setting, patient condition, timing of care,
and physician aptitude for exercise or pa discussion and
leadership. In addition, the Hcp is not limited to the med-
ical doctor, but can include nurses, psychologists, social
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FIGURE 1 Cancer survivors can enter the pathway at any point after diagnosis. In addition, for those receiving palliative care or living with advanced
cancer, the pathway could be instrumental for well-being and overall quality of life. QEP = qualified exercise professional; PA = physical activity.
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workers, and members of the allied health care team who
can provide the essential information or screening and can
facilitate exercise or pa referrals. Ideally, the HCP can sup-
port the promotion of exercise during patient interactions
and assess the context or opportunities for patient access
to appropriate exerciseresources, such as areferral to a Qep,
a cancer-exercise program, or available pa tools that can
support self-management (for example, pamphlets, Web
sites). The role of HCPs in exercise promotion cannot be
overstated: they represent the starting point for access to
resources. That role is particularly crucial if patients have
the opportunity to participate in a cancer-exercise program
that requires referral or clearance to enrol.

Itisworth highlighting that the Qep mightalso be a Hcp;
however, for the purposes of the pathway, Qeps are incor-
porated as “downstream” members of the team responsible
for the delivery or development, or both,of resources and
programming. Models and settings can vary, but cancer-
trained QEps play a centralrole in program deliveryand are
the resource within the comprehensive referral pathway
for Heps. Similarly, Hcps have reported being unaware of
appropriate pA and exercise resources to which to refer
their patients?%?, which mightinclude the specific training
and oncology expertise of QEPs. A QEP, such as a certified
exercise physiologist or kinesiologist, requires at least an
undergraduate degree in exercise or a related science and
isrecommended to have several hundred hours of clinical
exercise physiology experience before being eligible to at-
temptlicensingor certification exams. Beyond their general
clinical exercise certifications, Qeps working in oncology
can further advance their expertise with courses that are
specific to the physiology of exercise as it relates to cancer
and the accompanying adaptations to fitness testing and
training. Table1presents North American Qep designations,
training, and cancer-specific exercise credentials.

Given the variabilityin program accessibility by region
and community, the subsections that follow are divided
into potential pathway options. For HCPs and patients
who havelocal access to directed programming for cancer
exercise and rehabilitation, access to such resources can
be achieved through the Exercise Programming option. In
circumstances in which cancer-exercise programming is
notaccessible, patients could be directed to pa tools within
the Physical Activity Promotion option. The two options are
notmutually exclusive, butrather complementary; they can
beimplemented and adapted to the health care setting and
patient preferences and circumstances.

Exercise Programming Option

Referral for Exercise: In communities and centres in
which cancer-exercise programmingis available, referral or
physician clearance is commonly required. The initiation
of exercise can be expedited by the provision of medical
clearance from the Hcp at the time of referral; otherwise,
patients would have to obtain clearance at a later time from
theirreferring or family physician to proceed with exercise.
Referrals to exercise programming should occur early in

2 Fong A, Jones JM, Faulkner G, Sabiston CM. Oncology clinician
experiences with physical activity counselling in breast cancer
survivors: a qualitative analysis. Submitted.

the cancer continuum (or at the earliest opportunity) to
maximize the benefits of the exercise and to minimize the
deleterious effects of cancer treatment. Examples of refer-
rals can be found in the work by Kirkham et al.'® and Alberta
Cancer Exercise (Table 11). Alternatively, cancer-exercise
programs might have internal mechanisms for obtaining
clearance (such as medical directors within the program to
advise on exercise clearance and contraindications), and
in some settings, patients might self-refer (that is, contact
the program from a poster or brochure). Regardless of the
method of program entry, cancer-exercise guidelines indi-
cate that patients should be screened or assessed (or both)
for exercise safety by a Qep before initiating a structured
exercise program®38,

Medical Screening and Risk Stratification for Exercise:
Connecting people with cancer to appropriate exercise
programmingrequires the identification of precautions and
contraindications so that programmingis ensured to be safe.
Brown and colleagues?! conducted a survey of medical, re-
habilitation, cancer survivorship, and exercise professionals
about health factors that could augment the risk of exercise
participation after a cancer diagnosis. That survey resulted
inthe development of a 42-itemrisk screening checklist that
allows for the addition of “other” health factors that could
influence exercise safety?!. Participants who answer yes to
any of the items are required to seek medical clearance be-
fore initiating unsupervised moderate-to-vigorous exercise.

Other risk stratification tools can further delineate
high- and low-risk categories?>23. For example, Burr er al.??
and the U.S. National Comprehensive Cancer Network?3
provide additional strata based on medical complexity
and potential risk of adverse events associated with exer-
cise. In the National Comprehensive Cancer Network risk
stratification model, medical clearance is recommended
for some moderate-risk patients and for all high-risk pa-
tients. Both tools facilitate an understanding of the risk
associated with exercise and relevant adaptations to an
exercise prescription; however, their use and interpreta-
tion come at the discretion of the clinicians and programs
implementing them and might be superseded by clinical
judgment with consideration for patient preferences and
other contextual factors.

Itisimportant to emphasize that patients who are iden-
tified to be at high risk or who fail the initial screening are
not necessarily ineligible for exercise; rather, they require
some combination of appropriate cautions, supervision, or
additional clearance before initiating exercise. Although
itis recommended that Qeps conduct their own screening
before providing an exercise program to a person with
cancer, medical screening and risk stratification com-
pleted by the HCP supports a thorough examination of the
medical history, contributes unique perspectives about
the requirements for exercise prescription adaptation,
and facilitates expedient participation in the exercise pro-
gram with medical clearance. In some centres, program-
specific screening and assessment models conducted by
an oncology-trained QEP or other HCP can be appropriate
for admitting or referring patients to an exercise program,
provided that the exercise is low-intensity (yoga, fai chi) or
the program is overseen by a physician, or both.

152

Current Oncology, Vol. 25, No. 2, April 2018 © 2018 Multimed Inc.



CONNECTING PEOPLE WITH CANCER TO PHYSICAL ACTIVITY AND EXERCISE PROGRAMS, Santa Mina et al.

TABLE | Qualified exercise professionals (QEPs) appropriate to work with people with cancer: based credentials and oncology training in North
America
Credential Prerequisites Continuing  Certification Liability
education  recognition insurance
QEP exercise certifications?
College of Kinesiologists of Ontario
Registered Kinesiologist = Qualifying theory exam NAP Ontario Required
Canadian Society for Exercise Physiology
Certified Exercise Physiologist = Minimum of 100 hours of practical Required Canada Required
experience
= Qualifying theory exam
= Qualifying practical exam
American College of Sports Medicine
Certified Clinical Exercise Physiologist ~ m Qualifying theory exam Required  United States Recommended
Registered Clinical Exercise Physiologist m Post graduate degree in exercise science or Required  United States Recommended
related field
= Qualifying theory exam
Exercise Physiologist = Qualifying theory exam NA United States Recommended
American Council on Exercise
Medical Exercise Specialist = Minimum of 500 hours of practical Required  United States Recommended
experience
= Qualifying theory exam
Cancer-specific training and certification®
American College of Sports Medicine
Cancer Exercise Trainer m 500 Hours of experience training older adults NA United States NA
or individuals with chronic condition
= American College of Sports Medicine—
or National Commission for Certifying
Agencies—accredited health and fitness
certification
= Qualifying practical exam
Wellspring Cancer Support Network
CancerSmart Rehab Techniques = Rehabilitation professional in the field NA Canada NA
of physiotherapy, kinesiology, exercise
physiology, and occupational therapy
University of Northern Colorado
Cancer Rehabilitation Institute
Clinical Cancer Exercise Specialist = Exercise physiologists, physical therapists, NA United States NA
nurses, nurse practitioners, rehabilitation
specialists, personal trainers, and other
medical professionals
Thrive Health Services = QEP Required Canada NA
American Council on Exercise
Cancer Exercise Specialist = National Commission for Certifying Required  United States NA
Agencies—accredited health and fitness
certification
s Completion of online module
= Qualifying theory exam

2 Certification describes the ability to screen and assess human movement and performance in individuals with or without chronic disease and
to provide management or rehabilitation needs (or both) for physical conditioning or function. A bachelor’s degree in exercise physiology or a

related field is the minimum requirement.

Requires annual professional self-assessment that can include continuing eduction in addition to other professional development activity.

¢ Certification provides training in cancer-specific needs and considerations for screening, assessment, rehabilitation, and exercise conditioning
for exercise physiologists, rehabilitation professionals, and health care providers.
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TABLE Il Alberta Cancer Exercise physical activity screening form

Patient label: Tumour information:
Primary tumour type:

Metastasis:
(identify location and organ)

Stage: [ 1 O2 O3 0O4

Treatment: (see “Additional comments” for more comment space if needed)

Chemotherapy Radiation Surgery (include side Herceptin
Type: Dates: of body if applicable) Dates:
Dates: Comments: Type: Hormone therapy
Comments: Date: Dates:

Current side effects (see “Additional comments” for more comment space if needed)

O Cardiotoxicity O Neutropenia O Decreased range of motion
[0 Pulmonary function OO0 Anemia [J Bone or joint issues

O Fatigue O Thrombocytopenia O Lymphedema

O Bowel/bladder changes O Peripheral neuropathy O Skin changes

Other:

Past medical history affecting exercise participation (see “Additional comments” for more comment space if needed)

[0 Currently being treated for (besides cancer) [0 Medications

O MSK injury [ Surgery

Comorbidities (check all that apply) (see “Additional comments” for more comment space if needed)

Cardiac Metabolic Pulmonary

O Hypertension/hypotension [ Diabetes O coprD

O Cardiovascular disease O Type 1 O Asthma
O Myocardial O Type 2 O Pulmonary hypertension
O valve O Pulmonary embolism

O Coronary artery disease

O Arrhythmias Musculoskeletal Mental health
O Peripheral artery disease O Neuropathy (extremeties) O Anxiety/depression
[ Previous stroke O Arthritis O Memory disorders
O DVT [ Osteo [0 Cognitive disorder
[ Pre-syncope/syncope 0 Rheumatoid
O Fatigue [0 Osteopenia Renal
[0 Osteoporosis [0 Renal disease

Comments (see “Additional comments” for more comment space if needed)

Physical activity clearance

O No physical activity at this time

[0 Under supervision of qualified exercise professional O With avoidance of
O Unrestricted or progressive physical activity

Physician signature: Stamp: Date:

Additional comments:
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Rehabilitation and Exercise Programs: Depending
on the medical needs of the patient, directed exercise
programming can be delivered in rehabilitation, cancer-
exercise, or general-population exercise programs. For the
low-risk patient, or for those who have received medical
clearance to exercise, referral to an appropriate or QEP-
supervised general exercise program in community or pub-
lic fitness facilities, or to a tailored home-based program,
is recommended so that exercise can be performed on an
ongoing basis with minimal barriers. Alternatively, some
patients might benefit from exercise programming that is
specific to those with a history of cancer, enhancing com-
fort, safety, and social support. Cancer-exercise programs
canbedelivered in a group, one-on-one, orin ahome-based
formatand can encompass the variety of program models
found in the community; however, such programs are
specific to participants with a history of cancer and are de-
livered by Qeps with oncology training and experience (see
Table 111 for examples of cancer-exercise programs in North
America). Finally, some patients mightrequire medical or
inpatient- or outpatient-specific rehabilitation programs
before or concurrent with general exercise. Because of
the fluctuations in health that can occur throughout the
cancer continuum, transitioning between public exercise
programs, cancer-exercise programs, and specialized reha-
bilitation or medical care might be necessary. For example,
abreast cancer patient mightreceive specific rehabilitation
forrange of motion in the shoulder while also participating
in an exercise program designed to improve general fitness
and functional capacity. After participation in the cancer-
exercise program, the same patient could be encouraged
to participate in a community-based exercise program at
a local fitness facility that is more proximal to her home
and that can support her ongoing exercise-related needs.
Changes in medical status or physical capacity might
necessitate returning to more directed cancer-exercise
programming or to medical or rehabilitation services.

Although most cancer-exercise programming is de-
signed to be centre-based, itisworth noting thathome-based
programming can effectively expand the accessibility of
facility-based programs whilelessening common barriers to
attendance such as travel distance, transportation cost, and
time. Those features of the “home” or independent setting
make ita preferable context for many people with cancer?*-%7,
To ensure safety and to facilitate benefit in program models
involving independent or home-based exercise (or both),
these components are recommended:

Exercise screeningand risk stratification (with medical
clearance as necessary)

Appropriate instruction in exercise by a Qep
Provision of resources to support exercise engagement
(for example, manuals, log books; Web sites or apps;
and basic exercise equipment such asresistance bands,
stability ball)

Routine follow-ups with the QEp, scheduled to ensure
appropriate adjustment of the exercise prescription to
accommodate changesin capacity, goals, or health status

Notably, the operationalization of “home-based”
remains relatively ambiguous, because environmental

factors vary considerably between homes, affecting
amenability to exercise. Home-based exercise might there-
fore more aptly be called independent or unsupervised
exercise to encompass the various settings in which an
individual with cancer could exercise away from the facil-
ity in which exercise is prescribed?®. And despite patient
preference and the convenience of home-based exercise
programming, a recent comparison of home and facility-
based exercise interventions in a systematic review and
meta-analysis found greater benefits in physical func-
tioning for facility-based programs?®. Recent research has
also found that, compared with exercising independently
at-home, exercising in facility-based programs, especially
those delivered in a group format, might expose partici-
pants to social factors that enhance the exercise experience
and improve long-term adherence®°.

Ultimately, exercise and pa programming must align
with the context, preferences, and opportunities of the
patient. Appropriate inquiry into medical, social, economic,
and geographic factors will support program participation
andsuccess. Independent, unsupervised exercise program-
ming provides a partial solution that reduces the need for
infrastructure and personnel, but that might require some
QEP guidance and support throughout the experience to
optimize patient engagement and benefits.

PA Promotion Option

PASelf-Management: Structured exercise-related services
delivered by appropriately trained QEps remain relatively
scarce and are typically found in urban areas, proximal to
major hospitals and universities. Given the broad catchment
area of cancer centres, many patients travel significant
distances for cancer care and are not reasonably able to
participate in ongoing exercise programs based within such
large, urban institutions. Strategies to improve accessibility
to cancer-exercise servicesinregions thatlack such services
is a high priority. Without access to a cancer-specific exer-
cise program or to an oncology-trained QEp, a focus mustbe
placed on providing self-management resources for cancer
survivors that promote regular pa throughout the cancer
care continuum.

If an individually prescribed, yet independent and
unsupervised, option is not available, the most common
approach for engaging patients to participate in regular
PA is education. Education about the principles of pa, be-
haviour change techniques, and adherence strategies are
the cornerstones of most resources to increase pa in people
with cancer. Educational resources can range in scope,
delivery method, and cost. Brochures and informational
posters are likely the most simple and inexpensive ap-
proach to conveyingbasicinformation about pa for people
with cancer, and they can be delivered broadly during pa-
tient visits with Hcps. They are limited in that they cannot
provide individualized information or feedback, and they
remain static for the user—thatis, they cannot be updated
oncereceived. Theyare thus inadequate for the delivery of
detailed and tailored exercise recommendations. Never-
theless, they provide an entry-level opportunity to improve
awareness of the benefits of pa after a cancer diagnosis, and
they contribute to a culture shiftin the direction of lifestyle
medicine forimproved patient outcomes within the clinical
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TABLE 11l Cancer and exercise programs in Canada and the United States.

Program Details

Alberta Cancer Exercise (ACE)

Location: Wellspring Edmonton, Edmonton, AB

Description:  12-Week exercise program twice weekly; additional 12 weeks of maintenance

Eligibility: Individuals who are currently on treatment or who have completed treatment within the last 3 years
Fee: None

URL: https://wellspring.ca/edmonton/programs/all-programs/alberta-exercise-program/

Cancer, Aerobics, Resistance, Exercise (CARE) Program for Cancer Patients

Location: Dallas, TX, U.S.A.

Description:  16-Week exercise program with 2 supervised resistance training sessions weekly
Optional yoga and aquatics group classes weekly
Twice-monthly nutrition and relaxation education classes

Eligibility: All cancer types, diagnosed within the past year or currently on treatment
Medical clearance

Fee: None

URL: https://www.texashealth.org/dallas/Pages/Cardiovascular-and-Fitness-Center/Fitness-and-Member-Services/CARE-
Exercise-Program-for-Cancer-Patients.aspx

Cancer Rehab and Exercise (CaRE) Program

Location: Princess Margaret Cancer Centre, University Health Network, Toronto, ON

Description:  Rehabilitation and exercise program
8 Weeks of exercise and survivorship and self-management education delivered in a group-based or home-based
format

Eligibility: Patients who have received their treatments at the University Health Network

Medical referral

Fee: None
URL: http://www.uhn.ca/PrincessMargaret/PatientsFamilies/Clinics_Tests/Cancer_Rehab_Survivorship/Pages/care_program.
aspx

Cancer Rehabilitation Institute, University of Northern Colorado
Location: Greeley, CO, U.S.A.
Description: ~ 12-Week exercise program with 3 supervised exercise sessions weekly

Individualized exercise program includes both aerobic and resistance training

Eligibility: All cancer types at any stage
Medical clearance
Fee: Fee-for-service model
URL: http://www.unco.edu/nhs/cancer-rehabilitation-institute/

CanWell (partnership of Hamilton Health Sciences and the Hamilton/Burlington/Brantford YMCA)

Location: Hamilton/Burlington/Brantford, ON
Description:  12-Week supervised exercise and education program
Eligibility: Any cancer type and stage
Medical referral
Fee: None
URL: http://www.hamiltonhealthsciences.ca/body.cfm?id=1962

Encore Breast Cancer Exercise Recovery
Location: Various YWCA locations across Canada
Description: ~ 8-Week exercise program
Weekly program focuses on building strength and flexibility, both on floor and in pool

Education workshops and discussions follow the exercise sessions
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TABLE IIl  Continued

Program Details

Encore Breast Cancer Exercise Recovery continued
Eligibility: Women with breast cancer at any stage of their lives

Medical clearance

Fee: None
URL: Multiple Web sites; contact the local YMCA for details
FitSTEPS for Life
Location: Cancer Foundation for Life, Tyler, TX, U.S.A.
Description:  Evidence-based cancer rehabilitation for achieving and maintaining functional mobility and endurance

Individualized exercise program, available as supervised or home-based

Eligibility: All cancer types (diagnosis to posttreatment)
Medical referral
Fee: None
URL: http://www.cancerfoundationforlife.org/fitstepsforlife/

Health, Exercise, Active Living and Therapeutic Lifestyle (HEALTh) program
Location: Toronto Rehabilitation Institute, University Health Network, Toronto, ON
Description:  6-Month program providing education, exercise, and peer support
Eligibility: Breast cancer
Medical referral

Relevant clinical notes and recent blood work from referring doctor

Fee: None
URL: http://www.uhn.ca/TorontoRehab/PatientsFamilies/Clinics_Tests/HEALTh
LIVESTRONG at the YMCA
Location: Various (an initiative of the LIVESTRONG Foundation, Austin, TX, U.S.A., in partnership with the YMCA)
Description: ~ 12-Week physical activity program
Eligibility: All cancer types (after diagnosis)
Medical clearance
Fee: None or varies with location
URL: https://www.livestrong.org/what-we-do/program/livestrong-at-the-ymca

MacWarriors Cancer Rehabilitation Service
Location: McMaster University, Physical Activity Centre of Excellence, Hamilton, ON
Description:  Physiotherapy and supervised exercise sessions

Exercise prescription and individual treatment sessions, manual therapy, and exercise consultations

Eligibility: Medical clearance
Fee: Fee-for-service model
URL: https://pace.mcmaster.ca/programs/mac-warriors-cancer-rehabilitation

PEER: Pedlatric Cancer Survivors Engaging in Exercise for Recovery

Location: University of Calgary, Calgary, AB

Description:  Individualized exercise programming tailored to the health status and fitness level of participants
Eligibility: Children and youth 4-18 years

ees None

URL: http://www.ucalgary.ca/healthandwellnesslab/programs/peer

RENEW: Life After Cancer Treatment
Location: Windsor Regional Hospital and Windsor Squash and Fitness, Windsor, ON
Description: ~ Two-part program that includes
m  a5-part education series, weekly.

m  asupervised exercise program twice weekly for 810 weeks.
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TABLE IIl  Continued

Program

Details

RENEW: Life After Cancer Treatment continued

Eligibility:

Fee:

URL:

Strength and Stretch
Location:
Description:
Eligibility:
Fee:

URL:

Thrive Program

Location:

Description:

Eligibility:
Fee:
URL:

Survivors who have completed active treatment
Medical clearance
Education sessions: none

Exercise sessions: fee-for-service

http://www.wrh.on.ca/Site_Published/wrh_internet/RichText.aspx?Body.Queryld.Id=88604 &LeftNav.Queryld.

Categories=837#RENEWProg

Prostate Cancer Centre, Calgary, AB

Weekly program designed for prostate cancer patients
Men with prostate cancer

Unclear

http://www.prostatecancercentre.ca/our-programs/patient-services/#strength-and-stretch

University of Calgary, Health and Wellness Lab, Calgary, AB
Fitness assessment and exercise prescription

Follow-up appointments

Facilities made available for participants and their support persons
Any cancer type and stage

Fee-for-service model

https://www.ucalgary.ca/healthandwellnesslab/programs/thrive-program

UCSF Cancer Exercise Counseling

Location:

Description:

Eligibility:

Fee:

URL:
UW WELL-FIT

Location:

Description:

Eligibility:

Fee:

URL:

Wellspring Cancer Exercise

Location:

Description:

Eligibility:

Fee:

URL:

University of California San Francisco, San Francisco, CA, U.S.A.

One-on-one exercise counselling: tips and strategies for success and follow-up telephone calls
Individualized, hour-long classes

Patients receive a written set of exercise recommendations and referral to group yoga and exercise classes
Patients who are undergoing or who have completed treatment

Screening appointment

None

https://www.ucsfhealth.org/services/cancer_exercise_counseling/index.html

University of Waterloo, Kitchener—-Waterloo, ON
12-Week supervised group-based exercise

1-Hour sessions, twice weekly

Currently undergoing chemotherapy or radiation; starting hormonal therapy; or recently completed surgery as the

only form of treatment
Medical referral
None

https://uwaterloo.ca/uw-fitness/uw-well-fit

Various, in AB and ON

20-Week supervised exercise program
1-Hour session, twice weekly

Any cancer type and stage

Medical referral

None

http://www.wellspring.ca (choose location and search programs)
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TABLE IlII  Continued

Program Details
Winship at the Y
Location: Emory University, Winship Cancer Institute, and various YMCA locations in Metro Atlanta, Atlanta, GA, U.S.A.
Description: ~ One-on-one meetings with wellness coach once per month for 6 months
Eligibility: Survivors who have completed active treatment
Medical clearance
Fee: YMCA membership
URL: https://winshipcancer.emory.edu/patient-care/living-with-cancer/wellness-program.html

@ Description of the programs does not constitute endorsement by the authors. Programs are presented as examples of existing resources (accessed

and verified on 15 March 2018).

environment. Table 1v provides North American examples
of education and self-management resources relative to
exercise and pa in cancer.

Digital resources can educate users and provide an
interactive, self-management experience throughout
survivorship care and during pa and exercise specifically.
Digital resources can be delivered using pvps, a UsB drive,
and more frequently, online. Apps and online services can
include point-and-click access to information, secondary
sources, algorithmic tailoring of exercise particulars to the
specificneeds of the user, online education, audio and videos
to demonstrate exercises, and tracking tools for A completion
and related health outcomes (for example, fatigue, quality
of life). Web-based platforms are also able to connect peers,
promoting social support for pa and potentiallylinking to oth-
er commercially available wellness platforms such as wrist-
worn activity trackers. Digital resources can also connect
patients to pA and exercise resources in regions with grow-
ing access to programming. Table 1v lists publicly available
resources containing pa information for cancer survivors.

Participation in Research

Throughout the cancer continuum, opportunities for peo-
plewith cancer toreceive pa and exercise programming and
support can come in research avenues. Before the devel-
opment of exercise programs for people with cancer, study
participation was likely a primary conduit for patients to
access Qeps and exercise services. The advancement of the
field has pushed research questions beyond efficacy and
toward mechanisms of benefit and strategies to optimize
uptake and to promote long-term adherence. In addition,
research is examining questions of effectiveness—the
translation of exercise benefits in experimental designs
into real-world settings. This latter research direction has
sought to reduce barriers to participation and to improve
the understanding of adherence to exercise and pa in peo-
ple with cancer—efforts that have led to innovations and
collaborations that stretch the geographic reach of the pro-
grams and the feasibility of the research. The next step is to
move thisimportantresearch into practice, implementing
programs beyond the traditional academic and clinical set-
tings into community health and fitness settings to improve
overall accessibility and benefit. Participation in research
includes rigorous assessment of study eligibility, often
including medical screening or clearance and a detailed
description of the assessment and interventions. Patients

who might be interested in research could be directed to
common trial registries, such as http://ClinicalTrials.gov.

SUMMARY

Recommendations for pa and tailored exercise after a
cancer diagnosis have further stimulated discourse about
howto best facilitate and support patients in achieving the
related benefits. Exercise services and supports are diverse
and respond to local needs and resources. However, most
cancer survivors are either not aware of or not able to ac-
cessthe available resources. Exercise guidelines have shed
light on the question of “what to do,” but little is known
about how best to do it (that is, implementation). A major
challenge to guideline implementationis alack of direction
about how to connect patients with relevant services and
resources. In the present paper, we have articulated a path-
way that bridges patients from interactions with their Hcps
to exercise and pa resources for people with cancer. The
pathway acknowledges both the complexity of providing
exercise services to people with cancer and the inherent
challenges of exercise promotion and support in the med-
ical system. To overcome those obstacles to exercise and
pA engagement, the pathway encourages interprofessional
communication and collaboration for the safe and effective
delivery of resources aligned with the guidelines.

The pathway reflects the experiences of clinicians and
researchers who have created, advised, or supported knowl-
edge translation in cancer and exercise toward improved
access to, and availability of, related services. The pathway
summarizes approaches to resource implementation or
dissemination as they are used within programs across
Canadaand by other authorities in cancer care and exercise
physiology, with the intention of initiating programmatic,
organizational, community, and broader discussions about
improving the well-being of people with cancer through
greater engagement in exercise and pa. Thus, the pathway
isintended to be flexible and dynamic, providing a starting
point for organizations, programs, and individual Hcps to
consider as they create a systematic approach to bridging
the gap between the evidence of benefit related to exercise
and the cancer patient population they serve.

Future work in moving evidence into practice must
include an examination of how pathway resources affect
exercise participation and pa levels, and the related health
outcomes of people with cancer. Assessment of pathway
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TABLE IV Education and self-management resources for exercise and physical activity for cancer survivors®?

Provider Details

Self-management resources
Active Aging Canada

Description:  List of resources (links and PDF files) about physical activity for cancer survivorship, including example programs,
community-based programs, and resources for practitioners

URL: http://www.activeagingcanada.ca/practitioners/resources/cancer.htm
ActiveMatch (Canada)
Description:  Online platform to match women diagnosed with cancer.
URL: https://activematch.ca/
Canadian Cancer Society
Description:  Exercises After Breast Surgery: A Guide for Women: guide to appropriate exercises to do following breast cancer surgery.
URL: http://www.southlakeregional.org/doc.aspx?id=196
The Credit Valley Hospital (Canada)
Description:  Breast Cancer and Lymphedema: Description and examples of exercises for women with lymphedema

URL: http://trilliumhealthpartners.ca/patientservices/cancerservices/Patient%2 0Education%20Library/Breast%20Cancer%20
and%?20Lymphedema.pdf

Memorial Sloan Kettering Cancer Center (United States)

Description:  Patient resources pertaining to benefits of physical activity for cancer survivors; contains some specialized resources for
cancer types

URL: https://www.mskcc.org/cancer-care/patient-education?keys=exercise
National Comprehensive Cancer Network (United States)

Description:  Benefits of exercise during treatment, and tips to incorporate more activity

URL: https://www.nccn.org/patients/resources/life_with_cancer/exercise.aspx
ProjectMOVE (Canada)

Description: ~ Summary of evidence of benefits of physical activity for cancer survivors; description of common barriers and example
exercises; physical activity guidelines

URL: http://projectmove.ca/cancer-canada/
Prostate Cancer Canada

Description:  Benefits of physical activity before, during, and after prostate cancer treatment; tips for engaging in physical activity; expert
webinars

URL: http://www.prostatecancer.ca/Prostate-Cancer/Care-and-Support-Post-Treatment/Healthy-Living/Physical-Activity
Royal Victoria Regional Health Centre (Canada)

Description: ~ Wellness After Breast Cancer: slide presentation describing a transition program for breast cancer survivors who have
completed radiation or chemotherapy

URL: http://www.rvh.on.ca/smrcp/smrcp_library/after%2Otreatment/Wellness%2 0After%2 0Breast%20Cancer%?20Slides.pdf
Sunnybrook Health Sciences Centre (Canada)

Description:  Physical activity action plan: how to become more active despite baseline levels

URL: http://sunnybrook.ca/content/?page=occ-prevention-pv-ync-exercise-how

Description:  Explanation of physical activity guidelines with definition and examples of intensities

URL: http://sunnybrook.ca/content/?page=occ-prevention-breastcancer-ync-rec2-exercise

Description:  “Cancer-Related Fatigue” at the DocMikeEvans YouTube channel: video explaining cancer-related fatigue, with exercise
suggestions to help combat it

URL: https://www.youtube.com/watch?v=YTFPMY Ge86s

TrueNTH Lifestyle Management (Canada)

Description: ~ Online wellness resource for men with prostate cancer and for the health care providers and qualified exercise
professionals working with that population

URL: https://lifestyle.truenth.ca/
University of Alberta, Behavioural Medicine Laboratory (Canada)
Description:  Exercise for Health: An Exercise Guide for Breast Cancer Survivors
URL: http://www.behaviouralmedlab.ualberta.ca/en/~/media/behaviouralmedlab/Documents/

AnExerciseGuideforBreastCancerSurvivors.pdf
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TABLE IV  Continued

Provider Details

Self-management resources continued
University Health Network (Canada)

Description:  Functional Rehab After Breast Cancer Surgery: Exercises to use after surgery (lumpectomy, mastectomy, sentinel node
biopsy, or axillary node dissection)

URL: http://www.uhn.ca/PatientsFamilies/Health_Information/Health_Topics/Documents/Your_Functional_Rehabilitation_After_
Breast_Surgery.pdf

Description:  Prevent and Reduce Stiffness Caused by Radiation Treatment: Discussion of the importance of exercises after treatment for
head-and-neck cancers; how often and when to exercise; and safety considerations

URL: http://www.uhn.ca/PatientsFamilies/Health_Information/Health_Topics/Documents/Prevent_and_reduce_stiffness_caused_
by_radiation_treatment.pdf#search=exercise

Verywell (United States)

Description:  Benefits of physical activity for lung cancer prevention and for survivorship; tips on how to become more active after a
diagnosis

URL: https://www.verywell.com/exercise-and-lung-cancer-2249235
Winnipeg Regional Health Authority, Breast Health Centre (Canada)
Description:  Exercises to Improve Mobility of the Arm and Shoulder After Breast Cancer Surgery
URL: http://www.cancercare.mb.ca/resource/File/Breast_Cancer/Exercises_to_lmprove_mobility_after_Surgery_bilingual_07.pdf
Education resources
American Cancer Society (United States)
Description:  Benefits of physical activity for cancer survivors, and the consequences of not engaging in physical activity

URL: https://www.cancer.org/content/dam/cancer-org/cancer-control/en/booklets-flyers/physical-activity-and-cancer-fact-sheet.
pdf

BreastCancer.org (United States)
Description:  Summary of research evidence about physical activity for breast cancer patients from experts
URL: http://www.breastcancer.org/tips/ask_expert/2006_01

Canadian Cancer Society
Description: ~ Benefits and considerations for physical activity for survivors during and after treatment

URL: During treatment: http://www.cancer.ca/en/cancer-information/cancer-journey/living-with-cancer/physical-activity-during-
cancer-treatment/¢region=on

After treatment: http://www.cancer.ca/en/cancer-information/cancer-journey/life-after-cancer/your-wellness-plan/physical-
activity-after-treatment/?region=on

Cancer Care Ontario (Canada)
Description ~ Overview of the benefits of exercise
Includes information about types of exercise and exercise safety
Tips on how to get started with exercise, with emphasis on goal-setting and tracking exercises
URL: Exercise guide: https://www.cancercareontario.ca/en/system/files_force/derivative/ExerciseGuide-EN.pdf
Exercise tracking sheet: https://www.cancercareontario.ca/en/system/files_force/derivative/ExerciseToolkit-EN.pdf
Juravinski Cancer Centre (Canada)
Description:  “Is Pushing My Luck Enough Exercise?”

Slide presentation for providers: benefits of physical activity for cancer survivors and how to discuss physical activity with
patients

URL: http://www.jcc.hhsc.ca/workfiles/LABC/1s%20pushing%20my%?20luck%20enough%20exercise%20-%20Copy%20
%282%29.pdf

MD Anderson Cancer Center (United States)
Description:  Physical activity guidelines, examples of types of exercises, and tips on how to be more active
URL: https://www.mdanderson.org/prevention-screening/manage-your-risk/physical-activity.html
National Cancer Institute (United States)

Description:  Definition and benefits of physical activity; information on sedentary behaviour; relationship between physical activity and
cancer from a research perspective

URL: https://www.cancer.gov/about-cancer/causes-prevention/risk/obesity/physical-activity-fact-sheet

The table presents information from programs in Canada and the United States and might not represent an exhaustive list of all available resources
in both countries (accessed and verified on 15 March 2018).

Description of the programs does not constitute endorsement by the authors. Programs are presented to the user for consideration relative to their
individual needs. Self-management resources help patients to guide their own exercise and physical activity behaviours. Education is targeted
to health care providers to assist them in guiding their patients in exercise and physical activity behaviours.
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costs (time and personnel required, resources utilized) in
the clinical setting so as to tailor the pathway to unique
needs is an important next step in moving our pa and
exercise evidence into clinical practice. A pathway that is
feasible and economically sustainable has the potential to
significantly positively affect the cancer survivor’s journey.
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