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Overview of the Talk

# summary of cancer statistics and surwivorship.
# conceptual basis using a simplée-framework.

# review of evidence supporting “exercise oncology”.
# examples of “caneer-specific” interventions.

# summary, eonclusions, and recommendations.



CAD Cancer Statistics 2017

# 45% of men and 42% of women:

# 200,000 new cancers and 80,000 deaths.
# over 100 types of cancer-

# lung, prostate, breast, colorectal (>50%0).
#*75% = 60 years'of age.

# 63% 5 year relative survival rate.

#* over 1.5 million CAD cancer survivors.



Cancer Survivorship Isstues

#* treatments are complex and difficult:.

# surgery, chemotherapy, radiation therapy,
hormone therapy, biologic therapy.

# acute effects include nausea and vomiting,
diarrhea, fatigue, neuropathy, pain,
menopausal symptoms, insomnia, depression.

# chronic/late effects include cancer recurrence,
second-cancers, heart problems, osteoporosis.



PA and Cancer Survivorsiip

# what Is the role of PA In cancer survivorship?
(from the time of diagnosis.until end of life).

#* “cancer variables” (CY)unake the field of
“exercise oncology” ‘unique.

# how CVs are related to PA variables is a

conceptuaband empirical matter.
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Figure 2. A framework for physical activity and cancer survivorship research.
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Cancer variables may be outcomesof PA

# treatment decisions, completion, and.response;
disease progression, recurrence,and survival.

# cancer outcomes become the “unique” motives/
benefits in PA behawior.change interventions.

# most compelling odtcomes for cancer patients.

#* “fear of cancer recurrence” a major issue.



Cancer variables may be moderators
of PA outcomes

# may alter the typical observed exercise‘response.

# health-related fitness, psychosocial outcomes, QoL
outcomes, cancer outcomes;.and mechanisms.

# may negate or amplify*“standard” effects.

# any CV may mederate any exercise outcome.

# may also.nfluence what PA motives are promoted.



Cancer variables may be determinants of PA

# may influence patients’ ability/willingness to EX.

# addresses the issues of feasibility.and motivation.

# CVs may impact any aspect.of PA (type, volume,
Intensity, progressian, pattern, context).

# may also influence’any social cognitive mediators of

PA (attitude, control, support, intention).



Cancer variables may be moderators
of PA determinants

# may alter the typical associations of. PA correlates.
# demographic, medical, environmental, social cognitive.
# any CV may moderatesany PA correlate.

# may Influence which determinants are targeted.
# may alter the effectiveness of PA behavior change

Interventions (e.g., who, what, when, where).



Theory of Planned Behavior
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Cancer-specific Behavioral Beliefs

# prepare for treatments (“prehabilitation”).
* complete treatments.

#* respond to treatments.

# manage treatment-side effects.

#* recover afteritreatments.

#* reduce.risk of recurrence/death from cancer.



Cancer-specific Normative Beliefs

# oncologists (medical, radiation, surgieal).

# oncology care providers (nursepharmacist, PT, SW).
#* cancer centers.

#* cancer societies/support groups (CCS, Macmillan).

#* other cancer\survivors.



Cancer-specific Control Beliefs

# Side effects/toxicities from treatment.

# fatigue, nausea, diarrhea, peripheral neuropathy,
lymphedema, pain, hand-feot syndrome, urinary
Incontinence, skinsprablems, dyspnea, mouth
problems, ankiety, depression.

# medicalappointments, work-related issues.



Journal of Physical Activity and Health, 2009, 6, 339-346
@ 2009 Human Kinetics, Inc.

A Population-Based Study of the Determinants

of Physical Activity in Ovarian Cancer Survivors

Clare Stevinson, Katia Tonkin, Valerie Capstick, Alexandra Schepansky, Aliya B. Ladha,
Jeffrey K. Vallance, Wylam Faught, Helen Steed, and Kerry S. Courneya

(Stevinson et al. JPAH 2009;6:339-46)



Table 1 Percentage of Ovarian Cancer
Survivors Meeting Physical Activity Guidelines

Based on Demographic and Medical Variables
(N = 359)

Variable

Time since diagnosis
<60 months (n = 172)
=60 months (n = 187)

Disease status
disease-free (n = 297)
current disease
(n=62)

Borderline vs invasive

disease
borderline (n=41)
invasive (n = 308)

Disease stage
stage [ or Il (n = 163)
stage III or IV

{n=138)
missing data (n = 58)®
Received chemotherapy

yes (n = 253)

no (n= 106)

Meeting
guidelines,
n =112 (31.2%)

43 (25.0%;
69 (36.9%)

102 (34.3%)

10 (16.1%)

(Stevinson et al. JPAH 2009;6:339-46)



Psycho-Oncology
Psycho-Oncology 21: 11241131 (2012)
Published online |18 July 2011 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/pon.2010

Predictors of follow-up exercise behavior 6 months after a
randomized trial of supervised exercise training in
lymphoma patients

S. Courneya'*, Clare Stevinso n?, Margaret L. Mcl :;f-'-l.: Christopher M. Sellar', Christine M. | riedenreich’,

134 e
and” lony

(Courneya et al. Psycho-Onc 2012;21:1124-31)



Table 2. Associations between cancer/medical variables and exercise behavior at 6-month follow-up

Mot meeting exercise guidelines Meeting exercise guidelines
WVariable (n=49; 44.5%) (n=6&1; 55.5%)

Major cander type
Man-Hodghkin hmphoma (p=91) 495 505
Hodgin lymphoma (n=19) 211 789
Spedfic disease type
Diffuse larpe
Fallicular

Disoase stage :

Mo evidence of disease (n

Recening ot
CT protocol on tral (C
RCHOP/CHOP | 7
ABVDVROVP/Other (n=12)
% of planned cycles completed (CT only)
<85% (n=10)
=B5% (n=39)
Lesponse to CT (CT anby)
Stable | )
Partial |
Complete (n=18)
Recurrencefprogression during o llow-up
Mo (n=107)
es (n=48)

(Courneya et al. Psycho-Onc 2012;21:1124-31)
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RESEARCH Open Access

Predictors of adherence to different types and

doses of supervised exercise during breast cancer
chemotherapy

e ) Segal™, Karen Gelmion™, John R Mackey'®, Christine M Friedenreich’, Yutaka Yasui',

ulx”, Linda Tiinh ', kianne B Dolan™, Evyanne Wooding™, James R Vallerand

(Courneya et al. IJIBNPA 2014;11:85)



Table 1 Significant demographic, medical, and behavioral predictors of adherence to supervised exercise in the CARE
Trial, 2008-2011, Canada

Correlation’ ANOVA*

Variable M+ 5D (%) r; p value F; p value
=13 0025 310048

Group assignment
Standard asrobic (n= 96 78 + 24%
Combined (n= 104) 7% + 23%
High aemobic (n=101) JB6 + 25%
Location/lenter
Ottawa (n = 84)
Edmonton (n=117)
Vancouwer (n= 100
Baseline Aerobic Exercise 14,0015
Mot mesting guidelines (n= 210
Meeting guiddines [n=91)
Exercise limitations
Mot at allfa little (n= 150)
Somewhat/a lot/completely (n=151}

Comorbidities 40 0047

Length of chemothempy protocol =13 0,031 47 0031
12 weeks (n= 89) T8 +21%
Z18 weeks (n= 212) 71% +£25%

FEC-D" -14 0013 62 0013
Mo (n= 200) 75% +22%
Yes (n=101) 68% + 27%

Mote. 'Tested the assodation as a continuous variable. *Tested the assodation as a predefined categorial variable. *FEC-D = S-flucrouradl, epirubicin

cyclophoasphamide, docetawel.

(Courneya et al. IJIBNPA 2014;11:85)




Support Care Cancer (2009) 17:171-179
DOI 10.1007/s00520-008-0471-8

ORIGINAL ARTICLE

A prospective study of the determinants of exercise
in bladder cancer survivors using the Theory
of Planned Behavior

Kristina H. Karvinen - Kerry S. Courneya -
Ronald C. Plotnikoff - John C. Spence -
Peter M. Venner - Scott North

(Karvinen et al. Sup Car Canc 2009;17:171-9)




Bladder Cancer Survivors

#* cancer variables associated with.exercise:

adjuvant therapy (p=.039)

Invasiveness (p=.051)
# none were significantly associated with
exercise aftercontrolling for the TPB.

# mediated’by instrumental/affective attitudes.

(Karvinen et al. Sup Car Canc 2009;17:171-9)



> Table 1 ® Descriptive Statistics for the Salient
Physical Activity Beliefs of Colorectal
Cancer Survivors in Alberta,

Canada, 2008

n Mean (SD) %°

Behavioral beliefs
Feel better and improve well being 577 5.7 (1.4) 66.0
Reduce the risk of cancer returning 560 4.8 (1.8) 40.7

Relieve stress 576 5.3 (1.6)f AN
Improve energy level 579 5.6 (1.4) " 60.7
Get mind off cancer 561 4.8(1.9)  43.7
Live longer 570 & (ZN6) 57.5
Improve fitness 577.( 5.8(1.4) 69.5
Lose weight Q77 NO2 (L. 7) 523
Improve immune system DN 55 (1.5 592
Normative beliefs
Spouse/partner (if applicable) 464 59 (1.4 58.2
Other family members 555 5.8(1.4) 67.3
Best friend 555 5.7 (1.4) 60.5
Oncologist (cancer docror) 531 5.9 (6.0) 67.0
Control beliefs
Bad weather 585 3.9(1.9 24.8
Felt tired/fatigued 584 3.6(1.7) 13.7
Medical/health problems 577 32 (1) 8.8
Busy/limited time 580 3.6(1.8) 15.2
Canecer recurrence 559 3.4(1.8) 13.2
Pain or soreness 575 3.2(1.8) 10.8 (Speed-AndreW_s etal.
Additional family responsibilities 567 3.7 (1.8) 15.2 Cancer Nursing
Boring activity 573 3.8(1.8) 16.2 2014;37:

Went back on cancer treatment 529 3.0 (1.8) 9.0 14-22)



Support Care Cancer (2014) 22:891-903
DOI 10.1007/s00520-013-2045-7

ORIGINAL ARTICLE

A comparison of physical activity correlates across breast,
prostate and colorectal cancer survivors in Nova Scotia,
Canada

Cynthia C. Forbes « Chris M. Blanchard -

W. Kerry Mummery « Kerry S. Courneya

(Forbes et al. Sup Car Canc 2014;22:891-903)
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ONCORE Trial

(Ann Behav Med 2004, 28(2):105-113)

Effects of an Oncologist’s Recommendation to Exercise on Self-Reported Exercise Behavior
in Newly Diagnosed Breast Cancer Survivors: A Single-Blind, Randomized Controlled Trial

Lee W. Jones, Ph.D., Kerry S. Courneya, Ph.D., Adrian S. Fairey, M.S., and John R. Mackey, M.D.

University of Alberta
Health Psychology Copyright 2005 by the American Psychological Association
2005, Vol. 24, No. 2, 189197 0278-613305/%12.00 DOL 10.1037A0278-6133.24 2. 180

Does the Theory of Planned Behavior Mediate the Effects of an
Oncologist’s Recommendation to Exercise in Newly Diagnosed Breast
Cancer Survivers? Results From a Randomized Controlled Trial

Lee W. Jones, Kerry S. Courneya, Adrian S. Fairey, and John R. Mackey
University of Alberta



ONCORE Trial

104 JONES, COURNEYA, FAIREY, AND MACKEY
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Figure 2. Path analysis of the relationships between group assignment, theory of planned behavior constructs,
and exercise for the recommendation-only intervention.



ACTION Trial

VOoOLUME 25 - MNUMBER 17 - JUMNME 10 2007

N

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Randomized Controlled Trial of the Effects of Print
Materials and Step Pedomieters on Physical Activity and
Quality of Life in Breast Cancer Survivors

Jeffrey K.H. Vallance, Kerry S. Courneya, Ronald C. Plotnikoff, Yutaka Yasui, and John R. Mackey

ann. behav. med. (2008) 35:150-158
DOI 10,1007 /51 2160-008-9019-x

ORIGINAL ARTICLE

Analyzing Theoretical Mechanisms of Physical Activity

Behavior Change in Breast Cancer Survivors: Results
from the Activity Promotion (ACTION) Trial

Jeffrev K. H. Vallance, Ph.D. -
Kerry S. Courneyva, Ph.D. -
Ronald C. Plotnikoft, Ph.D. -
John K. Mackev, M.D.




CHALLENGE Trial (CO.28

The Colon Health and ILufe-Long
Exercise Change trial: a randomized
trial of the National Cancer Institute
of Canada Clinical Trials Group

K.S. Courneva pip, * C.M. Booth ap,” S. Gill mp,#
P. O’Brien mse,” J. Vardy mp php,$
C. M. Friedenreich php,!! H.J. Au mp,*

M.D. Brundage ‘MD,PTII). Tu php.” H. Dhillon a4.f
and R.M. Mever mp’

Update on the Colon Health and Life-Long Exercise Change
Trial: A Phase III Study of the Impact of an Exercise Program
on Disease-Free Survival in Colon Cancer Survivors

Kerry 5. Courneva » Janette Vardy « Sharlene Gill « Derek Jonker « Patti O’Brien -
Christine M. Friedenreich « Haryvana Dhillon - Rebecea Ko 5. Wong « Ralph M. Meyer -
Jennifer J. Crawford - Kristin L. Campbell - Harry Prapavessis » Christopher (’Callaghan -
Jane Turner = Lissa M. Spencer « Hidde P. van der Ploeg - Dongsheng Tu +

Christopher M. Booth




Behavioral Sessions

. Overview of (Jrial

. Overview Exercise Program
. Goal Setting/Planning

. Pedometers

. Eitness Appraisal Test
»Benefits of Physical Activity
: Barriers to Physical Activity
. Environmental Scan

9. Social Support

10. Having Fun with PA

11. Stimulus Control

12. Decision Balance Sheet

13. Self-monitoring

14. Time management

O~ O O1 &~ WD -

(Vallance et al J Phys Act Health 2010;7:794-801)



¥orcise he ps you fee good
about yourself

Exercise helps you get
your mind off cancer

Several research studies tell us that exercize helps colon
cancer survivors fael better about themsebves.

Survivors in these studies reported that exercise
helped them:

Wity with quality

Car sunatenrs. Concer

Coumeya, K, ot al. (7

colovectal cancer surdvor. Bngpean Joevnal of Cancer Care. 12, 2

Coumeya K5, Frische h oM. (1990, Relationship between evercise patiern

GCross the con | 1T CUMEnT qUaiiy oF ATe o Cosnachal cancer

s ivos. S Al Comynd i ], T15-126

Do you ever find vourself worrying about whether your
cancer will come back? Exercise is a great way to distract
yoursalf from eveny day life stressors including those

related to cancer.

a3z, A recent survey told us the majority of colon
cancer survivors balieve exercise helped them to cope
with the stress of cancer and cancer treatment?®.

Cowmneya K5, Friedenreich CM. (7997). Deterrminants of exercise duving oolorecial
e simert Ar applicadion of the theory of plonmed behavior.

Fowurm, 24,

Faingrralio, 51, etal (1997). A meta-onalyss on e oradety-reducing efects of ooute

and chronks exercise Oulrnmies ond mechanisms. Spors Madicing, 11, 14382




energy leve

Surviving colon cancer and enduring treatments can
cause sunvivors to experience fatigue and a lack of
EnErg}". I.. e |al ~F e T — '_I. '.. ‘ r=h .'_'.' to

ed blood ce

One large experimental study found that colon
cancer survivars that increased their cardiovascular
fitness also reported decreased fatigue levels. On the
other hand, survivors that decreased in their fitness
reported more fatigue.

f  Coumeys, EQetel G003 A randominad frial of ecercise and guality of i in
colorectdl cancer survivors. Eurdpeon Joomial of Cancer Core, 12, 247-357.

Change in Fatigue

Decareased fitness Improved fitness
group group

Cowvmeya, K, 2t ol (2003 A mndomired rial of avercise and qo
codorectol concer sunvweors. European journal of Cancer Care,
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Exercise may help prevent your
colon cancer from coming back

Researchers have also found that exercise may also
reduce the risk of your colen cancer from returning. It
was found that survivors who walked as little as 6 hours
per week at an average pace had a 47% improvement
in disease-free survival time when compared to those
colon cancer survivors that did not exercise.!

Owerall survival of colon cancer survivors by level of
postdiagnosis physical activity

= 18 MET - hours/week
< 3 MET - hours/week

Time (years)

Meperhard, & of ol (7006). impact of physical octivily on cancer reomence and
Moyertand, . ol ey and sursival after colorecial concer surival in patients with Stoge i oolon concer Findings from CALGR 89803, 4 Clin
£35-3547

diagnosis. J Clim



“Sometimes | think a lot about
the cancer | had. Sometimes
| also don't feel very healthy.
But exercise allows me to feel
like | am doing something
positive for my well being.

Also, getting out to do my

exercises helps me physically

as well as emotionally”
—loy (Age 59)

getting
SU ppOFt

What do colon cancer doctors
think about exercise?

Iany oncologists now encourage their patients to do
regular exercise. Here is what some medical oncologists in
Canada whao treat colon cancer patients say about exercise,

Tam often asked by my patients
with colon cancer what they can
do to improve their health and
contribute to their own treatment
program. Over the past
few yvears there [s growing evidence
that regular exercise may have
substaniial benefits for patients. It is well known
that regular physical activity reduces many of the
side effects associated with treatment from cancer
including fatigue and low blood counts. Furthermore,
exercise has a multitude of other benefits for all of
us including improved heart health and gquality of
life, Studies that are coming out suggest that regular
exercise can be a simple, inexpensive, and healthy
component of cancer treatment recovery programs.”
—Dr. Christophear Booth, Medical Oncologist,
Kingston Ragional Cancer Certre




“Bxercise i5 a veny powenul and effective way o
stay fitand heaftfhy, Espedially in cancer sunavors,
the benefits of exercaise ane even more evident. And
it§ notfust hard types of exercise like Kfting weights
ar running. Wete finding that cancer patients
and sundvars can get these banefits simply &y

aiking. . .and that is something that evervong
cando. ! think whatis most exating is the research
that s now showing that colon cancer sunedwars
that are active may be mare fkely tolive longer,
heatthier fives than sundvors that are not as active.
Because of this reseanch, inow try to encounage alf
Colan cancer sunivors fo get out and be active. it is
as simple as taking the stairs more offen, walking
to the groceny stare, or taking the dog for a longer

ik, The benafits are encmous’™

—Dir Sharlene Gill, Medical Oncolegist,
British Columbia Cancer Agency

T reguiany encourage my patients
to exercise during and after
completion of chemotherapy for
COIon cancer. There s now a lot
of research that has been done
in the areq of exerdise and cancer
surdivarship. We now know that
it i5 both safe and effective to be

active both during and after your cancer traatments,

This'research also shows that sundivors that are

active can recover quicker fiom their treatments

and live fonger and heaithier lives. | also inform my

tignts that “no pain, nogain® is not true. They can
see the benefits with simple activities ke walking,
rolferbiading, oreven fding a bike. When being active,

lencourage my patients to listen o their body. When
you need a rest, take a rest. And if something is hurting

you should try a different activity. | challenge my
patients to take steps fo be maore active. it is another
thing they can do to get back on the road to recoverny”

—Or. Heather-Jana &, Medical Cnicoloagist,
Cross Cancer Institute




Can't quite ach
reco “ﬂ"’““"c:."-j

Still experiencing some side
effects’

Cold weather surviva

Colon cancer survivors often report that many of the
side effects from chemotherapy and other treatments
stay wtw them even into t I'=-r5,L.r'.a|.n::-rsI'|" !

Ease into It. Start

cweat away wh

Wear three- Iayers of <Iot hlng

Avoid cotton. Try clc

Wear gloves. Wear sk




What if my cancer comes back?

Some paople may experience a return of their colon
cancer. Sticking to your exercise program may be very
hard during this time.
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CHALLENGE testimonial

[Overall impression of trial]

I think it's helpmg me get 2 healthier lifestyle. 1 feel stronger. After gomg through the chemo,
it's pretty drammg. 1 found my stamina hzs ncreased dramatic ally s started this thing [the
trial].

[What kept vou motivated over the past2 vears?)
One, [ wanted to get m ahapu and secondly, if this prevents my cancer commg back, then 'l do
{ 0 2 routme and it tnnL me a while to get mte the routme mnd I think

M I' main 't'am-:r n"ht now to merezsmg what I'm domg s one of fr.'lE sid& :
chemotherapy, s p-:nph-:ral nuu.rnpaﬂr mmy

how hard [ ean z 2 it by walking 2 ln
If T have to, I take a 30 econd brezk. That's the mam thing o ow 1 doit.

[Would you recommend trial to others?]
I'd say most defmitely. If you do exerc

ﬂJ.rnu"h T'ou can use the other parti ‘lPEﬂta as a auppnﬂ *Inup bec
same problems as you are and you can relate with them.

[Advice for people just starting intervention]
My first bit of adwvice i3 to han" m there. It’s tirmg and vou're gomg to be tirad. The
_h_mnﬁ.l-:rap* takes ; i

]

r m]uat glad that I am-gn this trizl.

Ralph, Chief Train Dispatcher, Age 57, Vear 2 of intervention]
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Research Article

Effects of a Structured Exercise Program on
Physical Activity and Fitness in Colon Cancer
Survivors: One Year Feasibility Resuits from the

CHALLENGE Trial

Kerry S. Courneya', Janette L.Vardy?, Christopher J. O'Callaghan?,

Christine M. Friedenreich?, Kristin L. Campbell®, Harry Prapavessis®, Jennifer J. Crawford',
Patti O'Brien®, Haryana M. Dhillon?, Derek J.'Jonker’, Neil S. Chua®, Sasha Lupichuk®,
Michael S. Sanatani'®, Sharlene Gill"", Ralph M. Mever'?, Stephen Begbie',

Tony Bonaventura'®, Matthew E. Burge'®, Jane Turner?, Dongsheng Tu®, and

Christopher M. Booth'®

(Courneya et al. Cancer Epi Bio Prev 2016;25:969-77)




Who Is Likely to Benefit from a
Cancer-Specific PA Intervention?

# newly diagnosed cancer patients starting treatments.
#* patients receiving or recoverimg from treatments.

#* cancer patients with peorior modest prognosis.

#* patients with adyanced or metastatic cancer.

# EXCEPTION: long term survivors of early stage

canceks with good prognosis and few morbidities.



Summary and Conclusions

# cancer Is a compelling disease for mostpeople.

# most cancer patients want cancer-specific
Information, not general‘health information.

# cancer affects all aspegts of PA behavior change
Interventionstincluding motives, barriers, social

Influences;and delivery (who, what, when, where).



PA Intervention Recommendations
In Cancer Survivors’

#* Incorporate cancer-specific outcomes (behavioral
beliefs) where supported by the.evidence,

# Invoke cancer-specific peopleand groups (normative
beliefs) with their approval,

# address cancer-specific barriers (control beliefs) if
necessary,

# which may.vary by cancer type, stage, and treatments.



Acknowledgements-

# Many colleagues, students, staff and study

participants have contriuted to this research.

# K.S. Courneya is;supported by the Canada

Research Chairs Program.



