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Abstract

Cancer is predominantly a disease affecting older persons. 43% of new cancer cases in
Canada occur among those who are at least 70 years old, while 25% occur in those aged 60-69
years. Cancer fatigue is the most common symptom associated with cancer and its treatment,
and is often the most distressing symptom reported by cancer patients. Cancer fatigue adversely
affects physical activity levels, physical function, and quality of life. Physical function is
essential to older adults in maintaining independence and associated quality of life which is often
more important to older adults than cancef survival. Recent research studies suggest that physical
activity may reduce fatigue, and maintain or improve physical function levels and quality of life
" in cancer patients during and following treatment.

This thesis examines cancer fatigue and its relationship to physical activity, physical
function, and quality of life in older adults with cancer. The results of a systematic review and
the findings of a secondary analysis research study are presented. The systematic review
provided evidence that physical activity may reduce fatigue in older cancer patients during and
after cancer treatment and may help to maintain or improve physical function and quality of life
in this population. Results of the secondary analysis indicated that cancer fatigue is prevalent
and was the most frequently reported symptom at baseline, three months and six months post
consultation for cancer treatment. Cancer fatigue was associated with lower levels of physical
function and quality of life. Physical activity, a modifiable factor, was found to be significantly
related to cancer fatigue at three months and six months, regardless of age, and was significantly

related to physical function at six months.



Acknowledgements

Many people contributed to the completion of this thesis. I would like to thank Dianne
Groll and Kirsten Woodend, my co-supervisors for their positive support, patience and
constructive criticism throughout the process. I would also like to thank my committee members
Joan Tranmer and David Holmes for their feedback on the proposal and manuscripts. In
particular, I would like to thank Joan for her mentorship in the Nursing Research Unit and for the
opportunity to work on the Health and Well Being in Older Persons with Cancer study, aﬁd last
but not least for sharing her data with me. As well, I would like to acknowledge all of the
members of the research team, and rhy friends and colleagues in the Nursing Research Unit over
the past years, who helped with patient recruitment, data entry, database management and data
analysis, and provided much needed moral support, and Wendy Earle, who shared her thesis.

I would like to thank my wonderful family, my biggest supporters and biggest
distractions along the way. Thank you to Curt, Cam and Corey for pitching in around the house
and helping out with all the driving, especially when Dad was out of town, and for keeping me
entertained with all their antics, and hockey and footbéll and basketball and rugby games. Thank
you to Brianna for helping me so much in the nursing lab, and for getting me involved in dance,
the one activity I always made time for. And thank you to my husband, Richard for
understanding the importance of this thesis to mé, for supporting my efforts to juggle my many
jobs, schoolwork and home life, and for training me for my first triathlon. Iam looking forward
to spending more time with all of you, and less time with my laptop.

And finally, I would like to dedicate this thesis to my mother who passed away many
years ago from cancer. I never had the chance to thank her for having the insight to point me

towards a career in nursing.



Table of Contents

Page

F N a1 ¢ [o1 S PP ii
Acknowledgements. .......oovuiviiiiiiiiiiii i iii
List Of APPENAICES. .. e vttt ittt ittt e et e et et et ee e et e e eaee X

Chapter One

INtrodUCHION. ..oviuiinii it 1
Cancer FatigUe. .....covieiitiiii i i 1
Physical FUNCHON. ......vvieiriii i et 3
Quality of Life......ccvvveiiiiiiiiiiiiiin, T N 3
PhySICaAl ACHIVILY . e tttttiniettet et ettt e ee e e e ee e eaaeeeeenesneaneeeeaneanans 4
Cancer Fatigue in Older Adults........c..ooovviiiiiiiiiiiiii 5
Treatment of Cancer Fatigue..........covviiiiiiiiiiiiiiiiiiiiiicirne e 6
PUIPOSE. . v iviiti i Fovererriesinenes 7
Conceptual FrameWorK. .......o.cueeneiiiitiiiiiiii e 8
Research ODbjJectiVes. ....ouviuiiniiiiiiiiiii i 10
Ethical Considerations. .......co.viiiiiiiiiiiiiiiiiii i 13
Format of Thesis. ....o.uvuirinri 13
OVErVIEW Of Chapters. ..ottt it ittt en ettt ittt eeneaneeaneaeeaaeatenesasiserienns 14
Contributions t0 ManUsCIIPtS......euueu ittt et et eneasiaeens 17
RELEICIICES . 1+ eeeeeeeeeeeeeeeeeee et e e eeeee et ee e ee et et ee e s et et e eeeat et et er et eaeereeeenne 18

"Chapter Two- ‘Fatigue and Physical Activity in Older Adults with Cancer: A Systematic Review

of the Literature’



ADSITACE. ..ttt eena e 31
INErOdUCHION. .. ouuvtinii e e 32
CanCer FatigUe. .. ... iniieiitii i it et et e et ne 32
Céncer Fatigue and Physical ACtiVity........c.coveveiniiiiiiiiiiniiiiiia e e 33
Cancer Fatigue in Older Persons...........c.c.ooiiiiiiiiiiiiiiiiii i 34
Physical Activity and Cancer Fatigue in Older Adults................cocvveeiivineerrivnnins 34
Review Methodology......c..cceeeieiniiiininiiiniiinnen.. e 35
INClUSION CIItEIIA. .. .ttt ettt eee et et v e e e e ere e intee s eaens 35
Critical ANALYSIS...........vvvrvrrreeeeeeeeetieseeeeee e e e e eeeeiee e e e e e e e s e iraeanaeans 37
| T T 1 Yo PP PO PPN 38
Experimental Studies...........c.oooviiiiiiiiiiiii 38
Observational Studies............................T ......................................... 39
The Relationship Between Physical Activity and Fatigue...........c..ccooovuennt. 40
Age-Related Findings..... e e e 43
1B R K T | T e PSPPI 44
Reference List......o.vimiitiii i e 46
Table L. e e e 52
Table 2. .. e 55

Chapter Three- ‘Fatigue and Physical Activity in Older Adults with Cancer: A Six-Month

Followup Study’
ADSITACE. ... ettt e ee et e e e et e e e e e e bt e e e e ae e bt e e e e e bt aaeeeaes 59
Key POINES. ..ottt e e et e 59

Introduction.........coovvvveeeirerennnnnn T PP 60



Vi

PUIPOSE. .. e 63
MethOdS. ... e 63
DI ¥4 F U ORI 63
Setting and SAMPIE. ......oviuiiiniiii i e 64
Outcome Variables. ......oueeiiiiiniiiii i 64
FatigUe. ....v i e 64
Physical ACHIVILY. ..ottt e 65
Independent Variables..........oouiuiiniiiiiiiiiii i 65
Data AnalysiS......cooiiniiiiiiii e 66
BHhiCs. .o e 66
RESUILS. ...t e 67
Sample CharaCteriStiCs. .. .. ovuuiniiit ittt iiie et erereeeereaneaas 67
Prevalence and OUtCOME SCOTES. .......vvuiuiniiiiiiiiiiiiiiiiiii et iviereeenaes 67
Correlational AnalysiS..........cooooviiiiiiiiiiiiii e 68
Predictors of Fatigue at Three and Six Months..................cci. 68
DiSCUSSION......ovviiviiiiiiiiiiiieiiiians P 69
Limitations of the Study............ S PN 72
L6101 To] L1 T ) 1 K PPN 73
RELEIENCES. ...ttt 75
able L. s 87
Table 2. et e 88
Table B 89



vii

;5] (e T ST ST 91
K1) (N TSRO 92
I :10) [ T U S 93

Chapter Four- ‘The Relationship of Fatigue and Physical Activity with Physical Function and

Quality of Life in Older Adults with Cancer: A Six-Month Followup Study’

ADSITACK. ..ottt e e e e 96
KeY POINES. .. .ottt ettt e s 97
L33 La (o7 L1 1ol T ) o D PP 97
Literature ReVIEW. ... .o i et e 99
PUIPOSE. .ot e e e e el 101
MEtROMAS. .. .o 102
B T | DO P 102
Setting and N F: 1101 8] (T SR O 102
Outcome Variables. ... ... .o 103
Fatigue. . ..o e e e 103

Physical ACtIVItY.......oouiieiiii i 103

Physical FUNCtON. ......ooiiiiiiii e 104

Quality of Life.......o.oveiveiniiiiiiiiiinne B 104

Independent Variables........o.vvuiiiirinrirtinieiintertr et eeeeene et eeeeasenens 105

Data ANALYSIS. .. eutitiitttet ittt et et treeteeatieeiiaeaeeateareaeetteanereeeaerirees 105

BAhiCS. ...vvvveeeeee.. e 106
RESUILS. ..t e e e e e b 106



L0 11 17e0) 11 TN 1) (L O 107
Correlational Analysis........o.evriveeiitiiiii i i e 107
Predictors of Physical Function and Quality of Life at Six Months................ 107
DISCUSSION. v vttt e 109
Limitations of the Study..............coooiii a0 114
L07e) 1701 1 R 1) 1 P PP 115
() (2110 R 117
21 o) L S 139
Table 2. cuuniniiiii e 140
TablE 3. ittt e 141
TaADIE 4. ..o e 142
10 (T O 143
1 0] (I T 144
Chapter Five
ThESIS SUMIMATY . ...ttt ittt r e ete e et ettt st teiaeaasstetrtenaeneas 145
Summary of FIndings......c.ccoviiuiiiniiiiiiiiiiiic 146
SYStEmMAtiC REVIEW. .. .ottt 146
SecoNdary ANALYSiS. . cuevireitiiriieeiterareere ettt 147
Contribution to Knowledge...........c.ooiiiiiiiiiiiii e e 149
IINPLICAIIONS . .ot eu vttt ettt et e 150
Implications for PractiCe...........covvvviiieiiiiiiiiiiiiiis 151
Implications for EQucation............c.cooeiiiiiiiiiiiiiiiiii 152

Implications for Further Research...............c..cooiiiii 153



Implication of Policy

References........co.ovvvvennn.

......................................................................

.....................................................................



List of Appendices

Appendix A — Memorial Symptom Assessment Scale (MSAS)..............ooooiiniiiennn. 156

Appendix B — Physical Activity Scale for the Elderly (PASE)........cocoiiiiiiiiiiiiiiii
Appendix C — Medical Outcome Short Form 12 General Health Questionnaire (SF 12).........

Appendix D — European Organization for Research Treatment Quality of Life

Questionnaire (EORTC QLQ C30)......iiiiiiiiiiiiiii i cvreeirreenis e e s e 166
Appendix E — Functional Comorbidity Index (FCI).........ooiiiiriiiiiiiiiiiiic it 168
Appendix F — Patient Information and Consent ..............c.cooeiiieiiiiiiiiiiiiniiin 169
Appendix G - Study Participants Flow Chart ... 172



Chapter One
Introduction

Cancer is predominantly a disease affecting persons aged 65 and older, and as the North
American population ages, the number of older adults diagnosed or living with cancer will
increase (Canadian Cancer Society/National Cancer Institute of Canada, 2006; Yancik, 1997).
Forty-three per cent of new cancer cases in Canada occur among those who are at least 70 years
old, while 25% occur in those aged 60-69 years. The median age at cancer diagnosis is between
65 and 69 years (Canadian Cancer Society/National Cancer Institute of Canada, 2006).

Cancer fatigue is the most common symptom associated with cancer and its treatment,
and is often the most distressing symptom reported by cancer patients (Cella, 1997; Curt, 2000;
Curt et al., 2000; Rhodes, Watson, & Hanson, 1988; Stone, Richards, A’Hern, & Hardy, 2000;
Winningham et al., 1994). Cancer fatigue adversely affects physical activity levels, physical
function, and quality of life (Glaus, 1993; Mock et al., 1997; Nail, 2002; Nail & Jones, 1995;
Winningham et al., 1994; Winningham, 1999), however cancer fatigue has historically been
poorly recognized, poorly understood, and poorly managed (Stone et al., 2000). Recent interest
in the subject of cancer fatigue has led to studies suggesting that physical activity can reduce
fatigue in cancer patients during and following treatment, thus enhancing quality of life (Mock,
2001).
Cancer Fatigue

Attempts have been made to describe the specific experience of cancer fatigue. Cella,
Peterman, Passik, Jacobsen, & Breitbart (1998, p.369) defined cancer fatigue as “significant
tiredness, diminished energy or increased need to rest, disproportionate to any recent change in

activity level”. Portenoy & Itri (1999, p.2) described cancer fatigue as a “multidimensional



phenomenon that develops over time, diminishing energy, mental capacity, and the psychologic
condition of cancer patients”. Most recently, in 2004, the National Comprehensive Cancer
Network (NCCN, p.310) developed Clinical Practice Guidelines in Oncology and suggested the
following definition: “cancer-related fatigue is a persistent, subjective sense of tiredness related
to cancer or cancer treatment that interferes with usual functioning”.

Cancer fatigue interferes with quality of life regardless of diagnosis, treatment or
prognosis (Stone, Richards, A’Hern, & Hardy, 2001; Longman, Braden, & Mishel, 1999; Loge,
Abrahamsen, Ekeberg & Kaasa, 2000). Fatigue is associated with all cancer treatment
modalities: surgery, chemotherapy, radiation therapy and biotherapy (Irvine, Vincent, Bubela,
Thompson & Graydon, 1991; Irvine, Vincent, Graydon, Bubela, & Thompson, 1994), however
there remain significant gaps regarding the similarities and differences in fatigue among different
age groups, with different types of cancer and/or comorbid conditions (Rieger, 2001).

Despite the recent development of multidisciplinary practice guidelines for the
assessment and management of cancer fatigue, few practitioners are aware of research
recommendations and practice guidelines (Mock, 2001; Mock, McCofkle, & Krumm, 2003), and
patients remain uneducated about the problem and often do not report their fatigue to their
physician (Stasi, Abriani, Beccaglia, Terzoli, & Amadori, 2003). This lack of awareness and
lack of reporting is a significant problem, given that cancer fatigue is the most prevalent and
distressing symptom associated with cancer and its treatment.

Untreated cancer fatigue may result in a decrease or discontinuation of normal physical
and social activities, interpersonal interaction, recreational activity, and home and family care,
and may affect all domains of quality of life: physical, psychosocial, social and spiritual well-

being (Camarillo, 1991; Ferrell, Grant, Dean, Funk, & Ly, 1996; Nail & Jones, 1995). Patients



may also experience difficulty adhering to and completing treatment regimes, and may require
delays in treatment, dose limitation or discontinuation of therapy, or may withdraw from clinical
trials due to fatigue (Rosenthal & Oratz, 1998; Skalla & Rieger, 1995; Visovsky & Schneider,
2003 Whedon, Stearns, & Mills, 1995; Winningham et al., 1994).
Physical Function

Physical function can be defined as the ability to ambulate and to perform normal
activities of daily living (Mock, 2001). Cancer fatigue has been found to have a significant
effect on patients’ abilities to function in usual roles and activities (Curt, 2000; Jacobsen et al.,
1999; Akechi, Kugaya, Okamura, Yamawaki, & Uchitomi, 1999). Physical and functional well
being are essential dimensions of overall quality of life (Cella & Tulsky, 1990). Higher levels of
fatigue have been associated with lower levels of physical functioning (Berger & Farr, 1999).
Patients advised to minimize daily activity to reduce fatigue may experience further impairment
of physical capacity. Researchers have proposed that a cycle of decreasing activity and
increasing fatigue leads to deconditioning, resulting in patients fatiguing more quickly when they
participate in activity (Dimeo, 2001; Winningham et al., 1994). Exercise has been found to
increase physical function in cancer patients during and following cancer treatment (Dimeo et
al., 1997; Dimeo et al., 1998; MacVicar et al., 1989; Mock et al., 1997; Nail & Jones, 1995;
Segal et al., 2003). Physical function is essential to older adults in maintaining independence
and associated quality of life which is often more important to older adults than cancer survival
(Garman & Cohen, 2002; Silliman, Balducci, Goodwin, Holmes & Leventhal, 1993).
Quality of Life

Quality of life is a subjective sense of well-being that can be difficult to define. It has

been defined as patient satisfaction with their current level of functioning, compared to what they



perceive to be possible or ideal (Cella & Cherin, 1988). Quality of life is a multidimensional
concept, entailing physical, psychological and social factors (Donovan, Sanson-Fisher, &
Redman, 1989; Osoba, 1994; Olschewski, Schulgen, Schumacher, & Altman, 1994). Health
related quality of life refers to those aspects of a person’s life that impact directly upon their
health, and encompasses the impact of a disease and its treatment on all aspects of ai patient’s
life, including the impact of symptoms and the distress associated with functional limitations
(American Society of Clinical Oncology, 1996; Gill & Feinstein, 1994ﬁ Patrick & Erickson,
1993).

Quality of life has been found to be negatively related to fatigue (Ashbury, Findlay,
Reynolds, & McKerracher, 1998; Bower et al., 2000; Broekel, Jacobsen, Horton, Balducci, &
Lyman, 1998; Ferrell et al., 1996; Fletcher et al., 1998; Holzner et al., 2003; Smets, Visser,
Willems-Groot, & Garssen, 1998; Vogelzang et al., 1997,). Exercise during cancer treatment
may improve quality of life (Headley, Ownby, & John, 2004; Mock, et al., 2003; Schwartz,
1999; Schwartz et al., 2001).

Physical Activity

Physical activity has been defined as “bodily movement produced by the contracture of
skeletal muscle that increases energy expenditure above the basal level” (U.S. Department of
Health & Human Services, 1996, p. 20). The terms physical activity and exercise are often used‘
synonymously in the literature; however, exercise can be viewed as a subcategory of physical
activity, and defined as “physical activity that is planned, structured, repetitive, and purposive in
the sense that improvement or maintenance of one or more components of physical fitness is the

objective” (Caspersen, Powell & Christensen, 1985, p. 128).



Cancer patients tend to decrease their physical activity levels after diagnosis and during
treatment, and most do not return to pretreatment activity levels (Courneya & Friedenrich,
1997a, 1997b; Irwin et al., 2003). They are often advised to limit activity and get plenty of rest
(Curt et al., 2000; Winningham, 1991). Decreased physical activity level during cancer
treatment can result in weakness and immobility that can have a draining effect on energy level
(Cella et al., 1998; Nail & Winningham, 1995). Higher fatigue levels are consistently associated
with lower activity levels in cancer patients (Berger, 1998; Hickok, Roscoe, Morrow &
Bushunow, 1998; Mock et al., 1994; Mock et al., 1997; Mock, 2001).

Of the nonpharmacologic interventions for fati gue during cancer treatment, physical
activity has the strongest supporting evidence (Dimeo, 2001; NCCN, 2003). Several randomized
clinical trials have demonstrated that physical activity decreases cancer fatigue (Dimeo, Stieglitz,
Novelli-Fischer, Fetscher, & Keul, 1999; Mock et al., 1997, 2001; Oldervoll, L, Kaasa, Knobel,
& Loge, 2003; Schwartz, 1998, 2000; Schwartz, Mori, Gao, Nail, & King, 2001; Segal et al.,
2003). Aerobic exercise has been found to reduce fatigue during chemotherapy and radiation
therapy, as well as decreasing fatigue in cancer survivors after cancer treatment has been
completed (Dimeo et al., 1997; Dimeo, Rumberger, & Keul, 1998; MacVicar, Winningham, &
Nickel, 1989; Mock et al., 1994; Mock et al., 1997). Some cancer patients have reported using
exercise as a self-care strategy to reduce fatigue related to cancer treatment (Graydon, Bubela,
Irvine, & Vincent, 1995; Richardson & Ream, 1997).

Cancer Fatigue in Older Adults

It has been reported that normal fatigue increases with age in healthy individuals

(Schwarz & Hini, 2001). Normal age-related changes include changes in stature and body

composition, walking and cognitive function, sensory impairment and kidney and liver function,



and changes to the hematopoietic and immune systems (Baird, McCorkle, & Grant, 1991; Otto,
1993; Groenwald, Frogge, Goodman, & Yarbro, 1997). The natural changes and comorbidities
associated with aging may contribute to fatigue in older adults whether or not they are receiving
treatment for an illness such as cancer. However, frail older persons may be unable to take
measures to minimize treatment side effects and are susceptible to anemia (Baird et al., 1991;
Groenwald et al., 1997).

There have been few studies that have looked at cancer fatigue in older persons, therefore
it is difficult to ascertain whether the experience of cancer fatigue in older persons is similar to or
differs from cancer fatigue in younger adults. Some of the factors that have been identified as
contributing to cancer fatigue in older persons include immobility, deconditioning, insomnia and
other sleep disorders, poor nutrition, use of centrally acting drugs, and decline in functional
reserve of multiple organ systems (Curtis, Krech, & Walsh, 1991; Duthie, 2004; Portenoy & It;i,
1999). Pain and fatigue are also often linked with other symptoms in elderly cancer patients
(Given, Given, Azzouz, Kozachik, & Stommel, 2001).

Treatment of Cancer Fatigue

Treatment of cancer fatigue in older adults has been poorly studied (Rao & Cohen, 2004).
What we know about cancer fatigue has been studied in younger persons. Proposed
interventions for cancer fatigue include both pharmacologic therapies and nonpharmacologic
interventions such as activity enhancement, psychosocial interventions, nutrition consultaﬁon
and sleep therapy (NCCN, 2003). It is not known whether or not treatments effective for younger
persons will also be effective in older adults. Interventions have not been tested in older persons,

and to date those developed for younger persons are used.



Most of the studies evaluating physical activity interventions have implemented exercise
during treatment for breast cancer and few studies have assessed the efficacy of physical activity
interventions in the elderly (Penedo, Schneiderman, Dahn, & Gonzalez, 2004). It has been
proposed that physical activity interventions could help in preserving functional status in the
elderly (Penedo et al, 2004; Rao & Cohen, 2004). However physical activity programs need to
be tailored to meet the uniqur; needs of older adults (King, Rejeski, & Buchner, 1998).

Despite the increasing prevalence of cancer in older adults, there is a limited
understanding of the relationship between fatigue, physical activity, physical functioning and
quality of life in older persons with cancer, and thus it is difficult to plan and provide strategies
to reducé cancer fatigue, maintain or enhance physical function, and optimize quality of life in
this population.

Purpose

The purpose of this thesis is to describe the relationships between fatigue, physical
activity, physical functioning and quality of life in a cohort of older adults who are receiving
active cancer treatment. This study is a secondary analysis of data gathered for a longitudinal,
descriptive study entitled Health and Well Being in Older Persons with Cancer that was
conducted by a multidisciplinary research team led by Dr. Joan Tranmer at Kingston General
Hospital and the Cancer Centre of Southeastern Ontario.

The prevalence of elderly patients living with cancer is increasing, and is expected to
grow in the next decade. Emerging evidence shows that aggressive treatment of cancer in the.
elderly patient is safe and effective; however, there is a poor understanding of the influence of
important factors such as fatigue and physical activity lévcls on physical functioning and quality

of life in this population. Management of symptoms such as fatigue and improvement in



physical‘ function and quality of life are important outcomes of nursing care. The proposed
secondary analysis will explore the relationships between these variables and contfibute to the
growing knowledge of cancer fatigue. This study will be the first to profile and to describe the
impact of cancer fatigue on the older adult with cancer. Given the importance of maintaining
physical function for independent living and quality of lifé, it is critical to identify the impact of
cancer fatigue on physical activity, physical functioning and quality of life and to identify how
physical activity influences the impact of cancer fatigue on physical functioning and quality of
life. This project may be the initial step towards the development of clinical guidelines and
physical activity interventions to reduce cancer fatigue, enhance physical functioning and
optimize quality of life in older adults during and following treatment for cancer.
Conceptual Framework

Cancer fatigue has been described as resulting from the effects of the cancer and its
various treatment modalities. Fatigue in older adults has been associated with aging and with
associated comorbidities. Thus fatigue in the older adult with cancer can be hypothesized to
result from the combined effects of all of these factors in addition to the normal fatigue

experienced by healthy individuals as depicted in Figure 1.

Figure 1: Proposed Conceptual Framework for Cancer Fatigue in the Older Adult:

Normal Fatigue
Cancer
Older
: . Adult
Fatigue Associated /
—> .
with Aging with
Cancer
Fati
atigue \ Cancer
Fatigue Associated Treatment
with Comorbidities




The literature supports that there is a relationship between fatigue, physical activity,
physical function and quality of life in cancer patients (Luctkar-Flude et al., in press).
Researchers have proposed that a cycle of decreasing activity and increasing fatigue leads to
decohditioning, resulting in patients fatiguing more quickly when they participate in activity
(Diméo, 2001; Winningham et al., 1994). The proposed cycle of increasing fatigue and
decreasing physical activity resulting in declines in physical function and quality of life in cancer
patients is depicted in Figure 2. The present study examined these relationships in a sample of

older adults with cancer.

Figure 2: Conceptualization of Cycle of Fatigue, Physical Activity, Physical Function and
Quality of Life in Older Adults with Cancer:

Cancer

Fatigue = | Fatigue | Physical Activity | Physical Function ~ = { Quality of

Physical activity is proposed as an intervention that may break or reverse this cycle by
reducing fatigue and increasing or maintaining physical function. This may be achieved as
increasing physical activity improves the muscle strength, stamina & joint flexibility necessary

to perform activities of daily living (U.S. Department of Health and Human Services, 1996).
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Research Objectives

Thus, the objective of this study was to explore the relationships between fatigue and
physical activity, physical functioning and quality of life in older adults with cancer. The specific
objectives of this thesis were to:

1. Synthesize the current research evidence related to the effectiveness of physical

activity as an intervention to reduce fatigue in older adults with cancer during and
following cancer treatment.

2. Describe the prevalence of cancer fatigue in a cohort of older adults with cancer at
the time of consultation for treatment at a cancer centre, at three months, and at six
months following the consultation.

3. Determine the relationships between fatigue and physical activity, in a cohort of older
adults with cancer in the six months following consultation for treatment at a cancer
centre.

4. Determine the relationships between fatigue and physical activity, and physical function
and quality of life, in a cohort of older adults with cancer in the six months following
consultation for treatment at a cancer centre.

In order to accomplish these objectives, the following research questions were addressed in a
cohort of older adults (>65 years) referred to a regional cancer centre for treatment of their
cancer condition:

1. Is there a relationship between physical activity levels at study enrolment (referral to

cancer centre for cancer consultation and treatment) and fatigue at three months and six

months post-enrolment?
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2. Is there a relationship between physical activity at three months and fatigue levels at three
months and six months post study enrolment?

3. Is there a relationship between physical activity levels at three months physical
functioning at six month post study enrolment?

4. Is there a relationship between physical activity levels at three months and quality of life
at six months post study enrolment?

The research hypothesis that was tested in this study was that higher physical activity
levels were associated with lower fatigue levels, higher physical functioning scores and higher
quality of life scores during and follbwing cancer treatment.

In order to address the four research questions, correlations were calculated between each
of the four variables at baseline, three months and six months, and between the three time
periods. Controlling for demographic characteristics, disease site and treatment modality, the
relationships between fatigue, physical activity, physical functioning and quality of life were
described. Multivariate regression analysis was performed to control for demographic
characteristics, disease site and treatment modality.

Self-reported symptom assessment data related to fatigue was collected using the
Memorial Symptom Assessment Scale (MSAS)(Appendix A), a reliable and valid instrument for
assessment of symptoms in cancer patients (Portenoy et al., 1994). Physical activity level was
measured using the Physical Activity Scale for the Elderly (PASE) (Appendix B), which asks
questions about leisure time activity, household activity and work-related activity, and was
specifically designed to assess activities engaged in by older persons (Washburn, Smith, Jette, &

Janney, 1993).
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Thé Physical Component Summary (PCS) subscale of the Medical Outcome Short Form
12 General Health Questionnaire (SF 12) (Appendix C) was used to measure physical function.
The SF 12 is a brief, self-administered instrument that measures functioning and well being in
two health status domains: physical and emotional functioning. The SF12 is a reliable, valid
measure of health in surgical and medical populations (Ware, Kosinski, & Keller, 1996). The
European Organization for Research Treatment Quality of Life questionnaire (EORTC QLQ —
C30) (Appendix D) was used to measure cancer related QOL. The EORTC QLQ - C30is a 30 -
item questionnaire designed to measure cancer patients’ physical, psychological and social
functions, and is reported to be a reliable and valid measure of quality of life in cancer patients
(Aaronson, et al., 1993).

Possible confounding variables were also measured. Factors likely to affect the
prevalence of fatigue in cancer patients include stage of disease, site of cancer, treatment factors
(Hotopf, 2004), demographic factors (De Jong, Courtens, Abu-Saad, Schouten, 2002), lifestyle
factors (Bultmann, Kant, Kasl, Schroer, Swaen, & van den Brandt (2002), and comorbidities
(Bower et al. 20005. Clinical measures of disease (cancer) severity and treatment factors were
obtained through chart abstraction at baseline and at study completion. Measures of personal
demographic characteristics were obtained through self-report on the baseline questionnaire.
Measures of comorbidity were obtained by self-report at baseline through completion of the
Functional Comorbidity Index (FCI)(Appendix E), an 18 item index that is correlated with
physical function (Groll, Heyland, Caesar, & Wright, 2006; Groll, To, Bombardier, & Wright,
2005).

Given that the study is an observational study, causality was not inferred from the

identified associations. However, confirmation of the proposed associations in older adults with
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cancer will provide useful insight and hypothesis generation for the development and testing of
physical activity interventions for cancer fatigue in this population.

Ethical Considerations
The Oncology Nursing Society-funded study received ethics approval from the Queen’s
University Research Ethics Board, and the University of Ottawa Research Ethics Board also
approved the secondary analysis. The protection of human rights related to the recruitment, data
collection and data analysis stages of the study are described in the study design sections of the
third and fourth chapters. The consent form (Appendix F) outlines the risks and bcneﬁts to
participation, confidentiality, and the freedom to withdraw or participate. Confidentiality will be
protected and no identifying information will be revealed in the study results. Only anonymous
statistical information will be published.

Format of Thesis

This manuscript-based thesis consists of three diStinct papers prepared as submissions
for publication. Chapter two (the first manuscript) addresses the first objective of the thesis
which is to synthesize the current research evidence related to the effectiveness of physical
activity as an intervention to reduce fatigue in older adults with cancer during and following
cancer treatment. This manuscript has been accepted for publication in Cancer Nursing pending
minimal revisions, which have been submitted.

Chapter three (the second manuscript) addresses the second objective of the thesis,
which is to describe the prevalence of cancer fatigue in a cohort of older adults with cancer at.the
time of consultation for treatment at a cancer centre, at three months, and at six months following
the consultation, and the third objective which is to determine the relationships between fatigue

and physical activity, in a cohort of older adults with cancer in the six months following
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consultation for treatment at a cancer centre. In addressing the third objective, the third chapter
focuses on the first two research questions: “Is there a relationship between baseline physical
activity levels and fatigue at three months and six months?” and *Is there a relationship between
physical activity at three months and fatigue levels at three months and six months?”

Chapter four (the third manuscript) addresses the fourth objective which is to determine
the relationships between fatigue and physical activity, and physical function and quality of life,
in a cohort of older adults with cancer in the six months following consultation for treatment at a
cancer centre. In addressing this final objective, the fourth chapter focuses on the third and
fourth research questions: “Is there a relationship between physical activity levels at three
months physical functioning at six months?”” and “Is there a relationship between physical
activity levels at three months and quality of life at six months?

Chapter five consists of an integrative summary and describes the thesis contribution to
knowledge. This chapter also discusses implications for practice, policy, education and future
research.

Overview of Chapters

The second chapter, “Fatigue and Physical Activity in Older Adults with Cancer:

A Systematic Review of the Literature,” outlines the methodology and results of a systematic
review. Nine experimental studies and ten observational studies were synthesized in the review.
An assessment of the methodological approach of each of the studies was conducted using the
Queen’s Joanna Briggs Collaboration (QJBC) forms for critical appraisal for experimental and
observational studies (Joanna Briggs Institute, 2005). This systematic review synthesizes current

knowledge about the effectiveness of physical activity as an intervention to reduce fatigue in
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older adults with cancer during and following cancer treatment. This analysis provides the
foundation and direction for the remainder of the thesis.

The third and fourth chapters describe a secondary aﬁalysis of data collected for a
prospective, longitudinal, descriptive study entitled Health and Well Being in QOlder Persons with
Cancer. Data collection took place at the Cancer Centre of Southeastern Ontario. Patients were
considered for inclusion in the study if they were 65 years of age or older, attended consultation
at the cancer centre for treatment of cancer of the lung, breast, GU, GI, head or neck, lymphoma,
leukemia, or skin cancer. Patients were excluded if they were currently referred to or receiving
palliative care.

All patients who met the inclusion criteria were approached to participate in the study.
Potential subjects were recruited by telephone by a research assistant. Consenting participants
received a mailed questionnaire package and consent. Oncology and medical records were
reviewed and appropriate clinical information was collected through chart review. Recruitment
and enrollment of patients was conducted between October 2003 and April 2005, resulting in
440 subjects returning the baseline questionnaire. This study looked at data collected at baseline,
three months and six months. A total of 328 subjects completed the six-month questionnaire and
were included in the analysis (Appendix G). For regression analysis, the sample size needs to
be at least 5-10 times the number of variables entered into the analysis (Norman & Streiner,
2000). This condition was met with the sample of 328 subjects who completed the six-month
questionnaire

Standard descriptive univariate measures such as means, standard deviations, and
frequencies were calculated to describe the patient charécteristics, and outcome scores. In order

to address the research questions, Pearson correlations were calculated between the outcome
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variables at baseline, three months and six months, and between the three time periods.
Multivariate linear regression analysis was performed to control for demographic characteristics,
disease site and treatment modality.

The third chapter, “Fatigue and Physical Activity in Older Adults with Cancer: A Six-
Month Followup Study”, looks specifically at the relationship between fatigue and physical
activity over a six-month period. The baseline demographic characteristics of the study
participants are presented, along with data describing cancer site, cancer stage and treatment
modality. The prevalence of the top ten symptoms reported by this cohort is presented along
with the outcome scores and correlations between fatigue and physical activity. Results of the
stepwise linear regression models predicting fatigue at 3 months and 6 months post study
enrolment are presented and discussed.

The fourth chapter, “The Relationship of Fatigue and Physical Activity with Physical
Function and Quality of Life in Older Adults with Cancer: A Six-Month Followup Study,” looks
at the relationships between the four variables of interest and specifically the influence of
physical activity levels during cancer treatment on physical function and quality of life outcomes
following cancer treatment.. Outcome scores and correlations between the four variables of
interest are presented and discussed, along with the results of the stepwise linear regression
models predicting physical function and quality of life at 6 months post study enrolment.

In the fifth chapter, the thesis summary, findings from the systematic review are
integrated with the findings from the quantitative secondary analysis of the six-month data from
the Health and Well Being in Older Persons with Cancer study. The contribution of this thesis to
the knowledge of this patient population is identified, and implications for practice, policy,

education and future research are presented.
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ABSTRACT

Cancer is a disease predominantly affecting older adults. Cancer fatigue is the most common and often
most distressing symptom associated with cancer and its treatment, often persisting months to years
after treatment. Untreated cancer fatigue may lead to significant reductions in physical activity,
physical functioning and quality of life, and may interfere with patients’ adherence to céncer treatment.
Physical activity has the strongest supporting evidence as an intervention to reduce cancer fatigue,
maintain physical function and optimize quality of life. This paper reviews the literature related to
fatigue and physical activity in older adults with cancer. Nine experimental and ten observational
studies that enrolled subjects 65 years or older were synthesized in the review and provided evidence
that physical activity may be an effective intervention for cancer fatigue in older adults. The
generalizability of the findings to older adults was limited by poor répresentation of this age group in
the studies. Few studies provided an analysis of age-related effects of physical activity on fatigue,

physical function and quality of life.
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Introduction

Cancer is predominantly a disease affecting older persons, age 65 and older."? As the North American
population ages, the number of older adults diagnosed or living with cancer will continue to increase.
Cancer fatigue has been defined as “a persistent, subjective sense of tiredness related to cancer or
cancer treatment that interferes with usual functioning.” Cancer fatigue has been poorly recognized,
poorly understood and poorly managed.5 Research has associated cancer fatigue with decreases in
physical activity levels and functional status® 7 and decreases in quality of life.®° Quality of life issues
are significant considerations for older adults facing cancer treatment. Recent interest in cancer fatigue
has led to studies that suggest that physical activity can reduce fatigue, improve physical functioning
and enhance quality of life in cancer patients during and following cancer treatment.

Cancer Fatigue

Cancer fatigue is the most common and often the most distressing symptom associated with cancer and

10-13 14, 15

its treatment , and is reported to affect 70 to 100% of patients receiving cancer treatment.
Fatigue is associated with all cancer treatment modalities: surgery, chemotherapy, radiation therapy,
biotherapy and bone marrow transplantation.” 1619 However, the similarities and differences in fatigue
associated with different age groups, cancer sites and comorbid conditions are poorly understood.?

Research interest in cancer fatigue is a relatively recent development, *' lagging more than a
decade behind similar research in cancer pain.”” Despite the recent development of multidisciplinary
practice guidelines for the assessment and management of cancer fatigue, ***>* few practitioners, both
medical and nursing, are aware of research recommendations and practice guidelines.25 Patients often
remain uneducated and do not report their fatigue to their physician.>'?

Untreated cancer fatigue may result in a decrease or discontinuation of normal physical, social,

interpersonal, and recreational activities, and interfere with home, family, work and educational role
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performance.7’ % Cancer fatigue may affect all domains of quality of life: physical, psychosocial, social
and spiritual well-being,” and may lead to loss of productivity and self-esteem,”’ and significant
reductions in physical functioning and quality of life.”®** Patients may also experience difficulty
adhering to and completing treatment regimes, and may require delays in treatment, dose limitation or
discontinuation of therapy, or may withdraw from clinical triﬂs due to fatiguc.”’ 2
Cancer Fatigue and Physical Activity
Cancer patients tend to decrease their physical activity levels after diagnosis, during and following
treatment, and many do not return to their pretreatment activity levels.”** This trend is enforced as
patients are often advised to limit activity and get plenty of rest.'” " However, immobility can have a
draining effect on energy level”’ and higher fatigue levels are associated with lower activity levels.% 3
37 Researchers propose that decreased physical activity levels during cancer treatment can result in
weakness and deconditioning, leading to a cycle of decreasing activity and increasing fatigue, as
patients fatigue more quickly during activity.'" 3% ¥
Of the nonpharmacologic interventions for fatigue during cancer treatment, physical activity

has the strongest supporting evidence.* ** Several randomized clinical trials have demonstrated that
physical activity decreases cancer fatigue.% *°** Acerobic exercise has been found to reduce fatigue
during chemotherapy, radiation therapy6’ 37 and after cancer treatment has been completc:d.43

Physical function has been defined as the ability to ambulate and to perform normal activities of
daily living44. Cancer fatigue has been found to have a significant effect on patients’ abilities to
function in usual roles and activities.'®*** Higher fatigue has been associated with lower physical
functioning.lo’ 46 Physical function may be improved by éxercise both during and following cancer

treatment.*’ >
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Physical and functional well-being are essential components for overall quality of life.”> Quality
of life is a multidimensional concept, entailing physical; psychological and social factors.’ Health
related quality of life considers the impact of symptoms and the distress associated with functional

7,9, 56-58

limitations.”® Cancer fatigue has a negative effect on quality of life, and exercise during cancer

treatment may improve quality of life.”® 60
Cancer Fatigue in Older Persons
It has been reported that normal fatigue increases with age in healthy individuals®'. Natural changes
and comorbidities associated with aging may contribute to fatigue in older cancer patients. Few studies
have looked at cancer fatigue in 6lder pérsons or examined the similarities and differénces with cancer
fatigue in younger adults. Some factors identified as contributing to cancer fatigue in older persons
include immobility, deconditioning, sleep disorders, ® use of centrally acting drugs, ** anemia® and
decline in functional reserve of organ systems.64

Treatment of cancer fatigue in the elderly has been poorly studied.®® Despite the higher
prevalence of cancer in older adults, this age group remains underrepresented in clinical cancer
treatment trials®® and treatments for cancer fatigue have not addressed the specific concerns of older
persons.
Physical Activity and Cancer Fatigue in Older Adults
Few studies have assessed the efficacy of physical activity interventions in the elderly.’ ? It has been
proposed that physical activity interventions could help in preserving functional status, 65 a person’s
ability to physically perform tasks related to maintaining independence, %7 and could have physical and
mental health benefits in older persons.’® Older cancer patients are often more concerned with quality

of life issues related to treatment. However, proposed physical activity programs need to be tailored to

meet the unique needs of older adults.®®
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Physical activity interventions have shown effectiveness in reducing cancer fatigue, and
improving or maintaining physical function and quality of life in younger patients. It is not known how
effective these interventions would be in older adults. A systematic review of the literature was
conducted to look at the effectiveness of physical activity as an intervention to reduce fatigue in older
adults with cancer during and following cancer treatment.

REVIEW METHODOLOGY
A systematic review of the literature was initiated to determine if any research had been conducted
answering any of the following primary research questions related to fatigue and physical activity in
older persons with cancer:
1. Do older cancer patients with higher pretreatment physical activity levels experience lower
levels of fatigue during and following cancer treatment?
2. Do older cancer patients with higher levels of physical activity during cancer treatment
report lower levels of fatigue during and following cancer treatment?
Secondary research questions related to physical functioning, quality of life and physical activity were
the following:
3. Do older cancer patients with higher levels of physical activity during treatment maintain
higher levels of physical functioning?
4. Do older cancer patients with higher levels of physical activity during treatment report
higher quality of life ratings during and following cancer treatment?
Inclusion Criteria
A literature search was conducted in July 2005 of all years using the following electronic databases:

Medline, CINAHL, HealthSTAR, AMED, EMBASE, All EBM Reviews (Cochrane DSR, ACP Journal
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Club, DARE, CCTR), Dissertation Abstracts International, Grey Literature (New York Academy
Internet Resources), Otseeker and PEDro.

Key words ‘neoplasms’ and ‘fatigue’ were combined using an ‘and’ statement. Key words
related to physical activity were combined using an ‘or’ statement and then combined with the previous
search using an ‘and’ statement. Physical activity keywords differed according to the database being
searched and included ‘motor activity’, ‘exercise’, ‘physical fitness’, ‘exercise therapy’, ‘activities of
daily living’, ‘therapeutic exercise’, ‘functional status’, “rehabilitation’. The keyword ‘cancer’ was
also used in searching EBM reviews, Grey Literatufe, Otseeker and PEDro and the keyword “tumor”
was used to search EBM reviews. Where possible the searches were limited to ‘English language,’
‘humans’ and ‘all aged 65 and older’. This resulted in a total of 430 articles, which included many
articles that were listed in two or more of the databases.

Abstracts of all of the articles were scanned online to identify studies meeting the inclusion
criteria. None of the studies focused on fatigue and physical activity in older adults, therefore it was
decided to include any studies that enrolled any subjects who were 65 years of age or older. Studies
that did not measure either one or the other of the major outcomes of interest i.e. fatigue or physical
activity, or the studies that did not include any subjects who were 65 years of age or older were
excluded. A search of reference lists of relevant articles yielded two additional articles that were
included in the review. A total of 24 articles were retrieved for review. Closer scrutiny of the articles
revealed that there were several cases where two or three of the articles were reporting on the same
research study. Therefore these articles were grouped together for analysis and a total of 19 studies

were identified for review.
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Critical Analysis

An assessment of the methodological approach of each of the studies was conducted using the Queen’s
Joanna Briggs Collaboration (QJBC) forms for critical appraisal for experimental and observational
studies®. The criteria for evaluating experimental studies were: adequate randomization, treatment
allocation concealed, similar prognostic factors at baseline, eligibility criteria specified, outcome
assessors blinded to treatment allocation, care provider blinded, patient blinded, point estimates and
measure of variability presented for primary outcome measures, and inclusion of an intention to treat
analysis. The criteria for evaluating observational studies were: sufficient description of groups and
distribution of prognostic factors, groups assembled at similar point in their disease progression,
intervention/treatment reliably ascertained, groups comparable on all important confounding factors,
adequate adjustment for the effects of confounding variables, demonstrated dose-response relationship
between intervention & outcome, outcome assessment blind to exposure status, follow-up long enough
for outcomes to occur, what proportion of cohort followed-up, and drop-out rates and reasons for drop-
out similar across intervention and unexposed groups.

The critical appraisal process continued with the completion of a data extraction sheet for each
of the 24 articles retrieved. The data extraction form was a modified version of an abstract form
template’® provided in a QJBC systematic review workshop to summarize the pertinent details from
each study. The modified data extraction sheet used in the present review included the following
information: reference (title, authors, journal), study design, conceptual model, setting, population,
sample size, sample age, sample disease site and stage, treatment type, timing of treatment, research
objectives/questions, intervention, fatigue measurement, physical activity measurement, physical

functioning measurement, quality of life measurement, other variables measured, findings related to
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fatigue and physical activity, findings related to physical functioning and quality of life, other findings,
methodological considerations and implications for current study.

The final step in the critical analysis process was to create a synopsis table to synthesize and
compare relevant data extracted from the articles. The studies were subdivided into experimental and
observational studies for comparison purposes. The synopsis tables included the following
information: reference, study design, sample, intervention, measurement, findings and limitations.
FINDINGS
Nine experimental studies and ten observational studies were synthesized in the review.
Experimental Studies
The experimental studies consisted of nine Randomized Controlled Trials (RCTS), implementing
aerobic and/or resistance exercise interventions. The study designs, interventions, measurement tools,
findings and limitations are summarized in Table 1. Eligibility criteria Were clearly specified for all of
the studies, and all of these studies were published after the year 2000. Seven of the nine studies
described adequate randomization procedures such as computer-generated random numbers or random
numbers tables. Due to the nature of the exercise interventions it was impossible to conceal treatment
allocations from the subjects. However, in the case where objective measures of physical function
were taken, the assessors were blinded to the treatment allocations in four of the studies.

The studies were primarily small in size, and only three of the studies had over 100 subjects
enrolled. Subjects were stratified by type of adjuvant treatment (2), treatment center (1), treatment
intent (1), tumor site (1) and content of group psychotherapy classes (1). Cancer sites varied by study
with breast (3), prostate (2), multiple myeloma (1), colorectal (1), lung (1) and mixed (1) cancer sites
included. Treatment type varied by study with combined surgery, chemo, radiation and/or hormonal

treatments (5), chemotherapy (2), radiation (1), androgen deprivation therapy (1) and stem cell
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transplant (1) treatments included. Cancer stage also varied by study with any stage (5), early/local

stage (3), and late/advanced or metastatic (1) stages included.

Observational Studies

The ten included observational studies were a mix of descriptive quantitative designs consisting of
prospective longitudinal (4), retrospective (1), cross-sectional (2) and pre-test, post-test (2). The
studies were published between 1995 and 2002 and are summarized in Table 2. Half of the studies (5)
were small with less than 100 subjects enrolled. Cancer sites included in these studies were breast (3),
colorectal (1), lung (1), leukemia/lymphoma (1) and mixed cancer sites (4). Cancer treatments
included in these studies consisted of adjuvant chemotherapy (4), radiation therapy (1), chemotherapy
or radiation therapy (1) or a combination of surgery, chemotherapy and/or radiation therapy (4), for
early stage cancer (3), advanced stage cancer (1), Stage I-IV (1) or unspecified cancer stages (5).

All of the experimental studies and two of the observational studies included an exercise
intervention. The majority of the studies (7) randomized subjects to an exercise group versus a usual
care control group. One study randomized subjects to an exercise group versus a relaxation training
group, and another study randomized subjects to a Group Psychotherapy (GP) group versus a GP plus
exercise group. The majority of the exercise interventions were home-based (8) versus supervised
exercise programs (3). The majority of the exercise interventions consisted of aerobic exercise (7)
versus resistance/strength training (2) versus both (2). Six of the exercise interventions took place
during adjuvant therapy, three took place during and after adjuvant therapy, and only two took place
following completion of adjuvant therapy.

A variety of validated assessment tools were used in the various studies to measure fatigue, physical

activity, physical function and quality of life. Fatigue was measured both multidimensionally and
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unidimensionally. Physical activity intensity and duration were measured by self-reports for home-
based exercise interventions and by objective attendance records for supervised exercise interventions.
The Relationship between Physical Activity, and Fatigue:
The review of the literature revealed a paucity of information regarding the relationship between pre-
treatment physical activity levels and fatigue during cancer treatment (Research Question 2). However,
the following studies address some aspect of the relationship between exercise, physical activity,
physical function and quality of life during treatment for cancer (Research Questions 1, 3, and 4).
Results from the experimental studies were consistently positive regarding the relationship
between physical activity and decreased fatigue during cancer treatment. Despite statistical limitations

due to small sample size, an American study by Coleman et al’" 7

suggest that an individualized,
home-based aerobic and strength-training exercise program may be effective in decreasing fatigue and
improving sleep during treatment for multiple myeloma. Headley et al.% reported that both exercise
and control groups demonstrated increases in fatigue and decreases in physical well-being in a seated
exercise program for stage IV breast cancer patients undergoing adjuvant chemotherapy. However, the
intervention group experienced less of an increase in fatigue and a slower decrease in physical quality
of life. Mock et al.” reported that moderate walking resulted in decreased fatigue and improved
physical functioning and quality of life in early stage breast cancer patients being treated with adjuvant
chemotherapy or radiation therapy.

A series of Canadian studies yielded similar results. In the GROUP-HOPE trial, Courneya et
al.”*" found significant beneficial effects for fatigue and functional well-being in cancer patients who
participated in a home-based moderate intensity exercise program, during and after cancer treatment,

and found that this exercise program may improve quality of life in these patients beyond the benefits

of group psychotherapy alone. Courneya et al.”® 7" found evidence in the REHAB trial for beneficial



41

effects on changes in fatigue and overall quality of life and cardiopulmonary function in a group of
early stage breast cancer patients participating in a supervised incremental aerobic exercise program
post treatment. They found that changes in cardiopulmonary function were correlated with changes in
quality of life.

The CAN-HOPE trial found borderline significant differences for fatigue, functional well-
being and satisfaction with life as a result of a personalized, home-based exercise program.”’ This
study found a significant association between increased fitness and improvements in quality of life.
Courneya and others*””** found that resistance training improved symptoms of fatigue and health-
related quality of life in a group of men with locally advanced or metastatic prostate cancer during
treatment with androgen deprivation therapy.

Two European studies were also reviewed. A German study by Dimeo et al.'” showed that an
exercise group and a relaxation-training group both showed significant improvement in fatigue and that
the exercise group showed a significant increase in physical performance that was not correlated with
reduced fatigue. And finally, a Scottish study by Windsor et al.*' found that physically active patients
participating in a home-based moderate-intensity walking program had lower fatigue levels before,
during and after radiotherapy treatment for localized prostate cancer. The study also found a
nonsignificant deterioration in physical functioning in the control group and a significant improvement
in physical functioning in the exercise group.

Berger and Farr® reported that daytime inactivity was associated with higher fatigue in a
sample of women with early stage breast cancer during adjuvant chemotherapy. Berger and
Higginbotham®® reported that higher fatigue was correlated with lower activity, poorer health status and
more symptom distress in a small sample of women with early stage breast during and following

treatment with adjuvant chemotherapy.
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A study comparing fatigue and fatigue relieving strategies among women with breast, ovarian,
cervical or endometrial cancer undergoing either chemotherapy or radiation therapy found that the two
groups did not differ significantly in level of fatigue or effectiveness of fatigue relieving strategies™.
Although few women chose exercise, it was found to be among the most effective strategies for
relieving fatigue. Another study conducted by the same research group found that fatigue and
alterations in functional activities increased over the course of radiation therapy in a mixed cancer site
sample85 and returned to pretreatment levels by three months post-treatment. Exercise was the least
frequently used fatigue relieving strategy used by this sample of cancer patients. Sleep was the most
effective strategy used, but exercise was effective for some subjects.

In a study of patients with metastatic colorectal cancer prior to treatment with chemotherapy,
fatigue was associated with diminished mean activity.86 Quality of life and physical function scores
were correlated with circadian rest/activity levels but not to mean activity level. A retrospective study
of athletic cancer survivors by Schwartz®” found that a large percentage of the subjects used moderate
exercise as an intervention to reduce fatigue, and that the majority of subjects decreased their usual
exercise during treatment, despite positive effects of exercise on fatigue. An eight-week home-based
aerobic exercise program was effective in reducing fatigue and maintaining functional ability in a
group of women receiving chemotherapy treatment for Stage II breast cancer.®® Exercise was
consistently associated with reducing fatigue on the day of exercise and one day afterward.

A large study of advanced lung cancer patients reported that fatigue interfered with at least one
daily life activity in over half of the subjects, and that fatigue predominantly interfered with physical
activities®. A pre-test, post-test six-week individualized exercise program with an education
component resulted in subjects experiencing less general fatigue, physical fatigue and reduction in

motivation, and showing significant improvement in physical functioning and positive effects on
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quality of life after the programgo. Wang et al.”' found that over half of subjects in a sample of leukemia
and lymphoma patients reported that severe fatigue severely interfered with normal function and
fatigue had a substantially negative effect on general quality of life. Poor performance status correlated
with higher mean “fatigue worst” scores in the study.
Age-Related Findings
Although none of the experimental or observational studies were focused on the older adult age group,
a few of the studies reported conducting age-related analyses. Subanalysis of the GROUP-HOPE trial
suggested that older participants derived less benefit from exercise than younger participants’".
Similarly, subanalysis of the REHAB trial also provided evidence that older participants may not have
“benefited as much from exercise during cancer treatment, although they did show some benefit’®. Due
to insufficient numbers, the cut-off point used for older adults was 60 years of age instead of the usual
65 years of age. A significant age-related finding reported by Courneya and colleagues was that age
was a negative predictor of exercise adherence‘for participants 75 and older’®.

The study by Berger and Farr excluded women over 70 years of age, and those with comorbid
conditions, which likely may have included a large percentage of older adults®. Graydon et al.
repofted that fatigue scores were not correlated with age when measured with the Pearson Byars
Fatigue Feeling Checklist, however on the Fatigue Relief Scale, older subjects had greater relief of
fatigue at the 2" time point™. Irvine et al. found no relationship ‘betwee‘n fatigue scores and age using
the same assessment tools® and Wang et al. found no differences in fatigue for any demographic
variables including agegl.

The remaining studies reported no subanalysis of older adults. This is likely due to the small
enrollment numbers of older adults in these studies. Nineteen studies were reviewed that enrolled

persons age 65 and over, however only two studies reported a mean subject age of 65 years or over 81,
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79858 and the remaining

Only three studies reported mean subject ages between 60 and 64 years of age
studies reported mean subject ages less than 60 years of age. Thus older persons were not well
represented in the majority of these studies.
Discussion
This review of the literature has provided evidence that exercise, both aerobic and strength training,
may reduce fatigue in cancer patients during and after cancer treatment. This positive effect is
consistent across various cancer sites, cancer stages and cancer treatment modalities. Exercise is also
associated with improveﬁlents or slower declines in physical functioning and quality of life in the
studies reviewed. The evidence from the nine randomized controlled trials is strong but limited by
small sample sizes, use of self-report measures, high attrition rates and exercise
contamination/diffusion of treatment effects. The studies did not report on the significance of pre-
treatment exercise on fatigue during and after cancer treatment but one study reported that baseline
physical activity level was highly correlated with exercise levels during treatment regardless of random
group assignment.73 This is consistent with the exercise cdntamination reported in many of the studies.
Although providing weaker evidence,‘the observational studies also consistently demonstrated
lower fatigue levels being associated with higher activity levels, and supported the negative effects of
fatigue on physical function and quality of life. The observational studies were limited by their
descriptive and single-group designs, small sample sizes and use of self-report measures.
The greatest limitation of this review lies in the limited generalizability of the findings to the
population of older adults with cancer. Although the studies enrolled older adults, this age group was

poorly represented and few studies provided an analysis of age-related effects of physical activity on

fatigue, physical function and quality of life in cancer patients.
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In terms of addressing the research questions posed, the review did not provide an answer to the first
question: Do older cancer patients with higher pretreatment physical activity levels experience lower
levels of fatigue during and following cancer treatment? Most studies measured fatigue and physical
activity levels during and following cancer treatment. With respect to the second, third and fourth
questions, the fiﬁdings from the review do support the conclusion that older cancer patients with higher
levels of physical activity during treatment report lower levels of fatigue, higher levels of physical |
function, and higher quality of life ratings during and following cancer treatment.

The consistently positive results and lack of deleterious effects of exercise in cancer patients suggests
that exercise may be beneficial to older adults with cancer. The finding that physical activity may
provide less benefit to older adults®' demonstrates the need to conduct further research to determine the
optimum levels of physical activity for older persons with cancer. Larger randomized controlled trials
that enroll older adults or focus exclusively on this age group are necessary to provide significant
results to guide clinical recommendations for physical activity in older cancer patients. The finding
that advanced age is a negative predictor for exercise adherence demonstrates the need for research to
identify strategies to facilitate exercise adherence in this age group in order to minimize the negative
effects bf fatigue due to cancer and cancer treatment, and to maintain physical function and optimize

quality of life.



—

2.

10.

11.

12.

13.

14.

15.

16.

46

Reference List

. Yancik R. Cancer burden in the aged: An epidemiologic and demographic overview. Carncer.

1997,80(7):1273-83.

National Cancer Institute of Canada. Canadian Cancer Statistics 2004. 2004. Toronto,
National Cancer Institute of Canada.

Cancer: Principles & Practice of Oncology. Tth ed. Philadelphia: Lippincott Williams &
Wilkins; 2005.

National Comprehensive Cancer Network. Cancer-related fatigue: clinical practice guidelines in
oncology. Journal of the National Comprehensive Cancer Network. 2003;1(3):308-31.

Stone P, Richardson A, Ream E, Smith AG, Kerr DJ, Kearney N. Cancer-related fatigue:
Inevitable, unimportant and untreatable? Results of a multi-centre patient survey. Ann Oncol.
2000;11:971-975.

Mock V, Dow KH, Meares CJ, et al. Effects of exercise on fatigue, physical functioning, and
emotional distress during radiation therapy for breast cancer. Oncol Nurs Forum.
1997;24(6):991-1000.

Nail LM, Jones LS. Fatigue as a side effect of cancer treatment: Impact on quality of life.
Quality of Life--A Nursing Challenge. 1995;4(1):8-13.

Longman AJ, Braden CJ, Mishel MH. Side-effects burden, psychological adjustment, and life
quality in women with breast cancer: Pattern of association over time. Oncol Nurs Forum.
1999;26(5):909-15.

Ferrell BR, Grant M, Dean GE, Funk B, Ly J. "Bone tired": The experience of fatigue and its
impact on quality of life. Oncol Nurs Forum. 1996;23(10):1539-47.

Curt GA, Breitbart W, Cella D et al. Impact of cancer-related fatigue on the lives of patients:
New findings from the Fatigue Coalition. Oncologist. 2000; 5(5):353-60.

Winningham ML, Nail LM, Burke MB, et al. Fatigue and the cancer experience: The state of
the knowledge. Oncol Nurs Forum.1994;21(1):23-36.

Portenoy RK, Thaler HT, Kornblith AB, et al. Symptom problems, characteristics, and distress
in a cancer population. Qual Life Res. 1994 3:183-189.

Glaus A. Assessment of fatigue in cancer and non-cancer patients and in healthy individuals.
Support Care Cancer. 1993;1(6):305-315.

Ahlberg K, Ekman T, Gaston-Johansson F, Mock V. Assessment and management of cancer-
related fatigue in adults. Lancet. 2003;362(9384):640-50.

Stasi R, Abriani L, Beccaglia P, Terzoli E, Amadori S. Cancer-related fatigue: Evolving
concepts in evaluation and treatment. Cancer. 2003;98(9):1786-801.

Irvine DM, Vincent L, Bubela N, Thompson L, Graydon J. A critical appraisal of the research
literature investigating fatigue in the individual with cancer. Cancer Nurs. 1991; 14(4):188-99.



17.

18.

19.

20.

21.
22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

47

Dimeo FC, Thomas F, Raabe-Menssen C, Propper F, Mathias M. Effect of aerobic exercise and
relaxation training on fatigue and physical performance of cancer patients after surgery. A
randomised controlled trial. Support Care Cancer. 2000;12(11):774-9.

Hacker ED, Ferrans C, Verlen E, et al. Fatigue and physical activity in patients undergoing
hematopoietic stem cell transplant. Oncol Nurs Forum. 2006;33(3):614-24.

Whedon M, Stearns D, Mills LE. Quality of life of long-term adult survivors of autologous
bone marrow transplantation. Oncol Nurs Forum. 1995;22(10):1527-37.

Rieger PT. Assessment and epidemiologic issues related to fatigue. Cancer. 2001; 92(6): 1733-
6.

Fulton C, Knowles G. Cancer fatigue. Eur J Cancer Care. 2000;9:166-71.
Curt G, Johnston PG. Cancer fatigue: The way forward. Oncologist. 2003;8 Suppl 1:27-30.

Mock V. Fatigue management: Evidence and guidelines for practice. Cancer. 2001;92(6):1699-
707. .

Portenoy RK, Itri LM. Cancer-related fatigue: guidelines for evaluation and management.
Oncologist. 1999;4(1):1-10.

Mock V. Clinical excellence through evidence-based practice: Fatigue management as a model.
Oncol Nurs Forum. 2003;30(5):1-18.

Camarillo MA. The oncology patient's experience of fatigue. Quality of Life--A Nursing
Challenge 1991;1(1):39-44.

Cella D, Peterman A, Passik S, Jacobsen P, Breitbart W. Progress toward guidelines for the
management of fatigue. Oncology.1998; 12(11A):369-77.

Jacobsen PB, Hann DM, Azzarello LM, Horton J, Balducci L, Lyman GH. Fatigue in women
receiving adjuvant chemotherapy for breast cancer: Characteristics, course and correlates. J
Pain Symptom Manage. 1999;18(4):233-42.

Nail LM. Fatigue in patients with cancer. Oncol Nurs Forum. 2002;29(3):537-46.

Mock V, McCorkle R, Ropka ME, Pickett M, Poniatowski B. Fatigue and physical functioning
during breast cancer treatment. Oncol Nurs Forum. 2002;29:338.

Rosenthal MA, Oratz R. Phase II clinical trial of recombinant alpha 2b interferon and 13 cis
retinoic acid in patients with metastatic melanoma. Am J Clin Oncol. 1998;21(4):352-4.

Visovsky C, Schneider SM. Cancer-related fatigue. Online J Issues Nurs. 2003;8(3):17p.

Irwin ML, Crumley D, McTiernan A et al. Physical activity levels before and after a diagnosis
of breast carcinoma: The health, eating, activity and lifestyle (HEAL) study. Cancer.
2003;97(7):1746-57.

Courneya KS, Friedenreich CM. Relationship between exercise pattern across the cancer
experience and current quality of life in colorectal cancer survivors. J Alternative
Complementary Med. 1997,3:215-26.



35.
36.
3‘7.
38.

39.
40.

41.

42.

43.

44.
45.
46.
47.
48.
49.
50.
51.

52.

48

Courneya KS, Friedenreich CM. Relationship between exercise during treatment and current
quality of life among survivors of breast cancer. J Psychosoc Oncol. 1997;15:35-57.

Berger AM. Patterns of fatigue and activity and rest during adjuvant breast cancer
chemotherapy. Oncol Nurs Forum. 1998;25(1):51-62.

Mock V. A nursing rehabilitation program for women with breast cancer receiving adjuvant
chemotherapy. Oncol Nurs Forum. 1994;21(5):899-907.

Nail LM, Winningham ML. Fatigue and weakness in cancer patients: The symptoms
experience. Semin Oncol Nurs. 1995;11(4):272-8.

Dimeo FC. Effects of exercise on cancer-related fatigue. Cancer. 2001;92(6):1689-93.

Schwartz AL. Daily fatigue patterns and effect of exercise in women with breast cancer. Cancer
Pract. 2000; 8(1):16-24.

Dimeo FC, Stieglitz R-D, Novelli-Fischer U, Fetscher S, Keul J. Effects of physical activity on
the fatigue and psychologic status of cancer patients during chemotherapy. Cancer. 1999;
85(10):2273-7.

Oldervoll LM, Kaasa S, Knobel H, Loge JH. Exercise reduces fatigue in chronic fatigued
Hodgkin’s disease survivors - Results from a pilot study. Eur J Cancer. 2003;39(1): 57-63.

Dimeo F, Fetscher S, Lange W, Mertelsmann R, Keul J. Effects of aerobic exercise on the
physical performance and incidence of treatment-related complications after high-dose
chemotherapy. Blood. 1997;90(9):3390-4.

Mock V. Fatigue and quality of life outcomes of exercise during cancer treatment. Cancer
Pract. 9(3):119-27.

Akechi T, Kugaya A, Okamura H, Yamawaki S, Uchitomi Y. Fatigue and its associated factors
in ambulatory cancer patients: A preliminary study. J Pain Symptom Manage. 1999;17(1):42-8.

Vogelzang NJ, Breitbart W, Cella D et al. Patient, caregiver, and oncologist perceptions of
cancer-related fatigue: Results of a tripart assessment survey. Semin Hematol. 1997;34(3):4-12.

Segal RJ, Reid RD, Courneya KS et al. Resistance exercise in men receiving androgen
deprivation therapy for prostate cancer. J Clinical Oncol. 2003;21(9) 1653-1659.

MacVicar MG, Winningham ML, Nickel JL. Effects of aerobic interval training on cancer
patients' functional capacity. Nurs Res. 1989;38(6):348-51.

Dimeo F, Stieglitz RD, Novelli-Fischer U, Fetscher S, Mertelsmann R, Keul J. Correlation
between physical performance and fatigue in cancer patients. Ann Oncol. 1997;8:1251-5.

Dimeo F, Rumberger BG, Keul J. Aerobic exercise as therapy for cancer fatigue. Med Sci
Sports Exerc.1998; 30(4):475-8.

Mock V. Effects of exercise on fatigue, physical functioning, and emotional distress during
radiation therapy for breast cancer. Oncol Nurs Forum. 1997;24(6):991-1000.

Penedo FJ, Schneiderman N, Dahn JR, Gonzalez JS. Physical Activity Interventions in the
Elderly: Cancer and Comorbidity. Cancer Invest. 2004;22(1):51-67.



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

49

Cella D, Tulsky D. Measuring quality of life today: Methodological aspects. Oncology
1990;14:101-8.

Olschewski M, Schulgen G, Schumacher M, Altman D. Quality of life assessment in clinical
cancer research. Brit J Cancer Care. 1994;70:1-5.

Gill T, Feinstein A. A critical appraisal of the quality-of-life measurements. JAMA.
1994;272:619.

Smets EM, Visser MR, Willems-Groot AF et al. Fatigue and radiotherapy: (A) experience in
patients undergoing treatment. Brit J Cancer. 1998;78(7):899-906.

Bower JE, Ganz PA, Desmond KA, Rowland JH, Meyerowitz BE, Belin TR. Fatigue in breast
cancer survivors; occurrence, correlates, and impact on quality of life. J Clin Oncol.
2000;18(4):743-53.

Broekel J, Jacobsen P, Horton J, Balducci L, Lyman G. Characteristics and correlates of fatigue
after adjuvant chemotherapy for breast cancer. J Clin Oncol. 1998;16(5):1689-96.

Schwartz AL. Fatigue mediates the effects of exercise on quality of life. Qual Life Res.
1999;8(6):529-38.

Headley JA, Ownby KK, John LD. The effect of seated exercise on fatigue and quality of life in
women with advanced breast cancer. Oncol Nurs Forum. 2004;31(5):977-83.

Schwarz R, Hinz A. Reference data for the quality of life questionnaire EORTC QLQ-C30 in
the general German population. Eur J Cancer. 2001;37:1345-51.

Curtis E, Krech R, Walsh T. Common symptoms in patients with advanced cancer. J Palliat
Care. 1991;7(2):25-9.

Balducci L. Anemia, cancer, and aging. Cancer Control. 2003;10(6):478-86.

Duthie EH. Physiology of aging: Relevance to symptoms, perceptions, and treatment tolerance.
In: Balducci L, Lyman GH, Ershler WB, Extermann M, editors. Comprehensive Geriatric
Oncology. 2nd ed. New York: Taylor & Francis; 2004. p. 208-22.

Rao A, Cohen H. Symptom management in the elderly cancer patient. J Natl Cancer Inst.
2004;32:150-7.

Yee KWL, Pater JL, Pho L, Zee B, Siu LL. Enrollment of older patients in cancer treatment
trials in Canada: Why is age a barrier? J Clin Oncol. 2003;21(8):1618-23.

Garman KS, Cohen HJ. Functional status and the elderlyvcancer pétient. Crit Rev Oncol
Hematol. 2002;43:191-208.

King A, Rejeski W, Buchner D. Physical activity interventions targeting older adults. Am J
Prevent Med. 1998;15(4):316-33.

Joanna Briggs Institute. Train the Trainer, Module 2. Adelaide: The Joanna Briggs
Institute;2005:32-41.

Harrison, M.B. Continuity of care for complex health populations: Effectiveness and efficiency
of two models of hospital to home transfer. PhD Thesis, 1998.



71.

72.

73.

74.

75.

76.

1.

78.

79.

80.

81.

82.

83.

84.

85.

86.

50

Coleman EA, Hall-Barrow J, Coon S, Stewart CB. Facilitating exercise adherence for patients
with multiple myeloma. Clin J Oncol Nurs. 2003;7(5):529-34.

Coleman EA, Coon S, Hall-Barrow J, Richards K, Gaylor D, Stewart B. Feasibility of exercise
during treatment for multiple myeloma. Cancer Nurs. 2003 ;26(5):410-419.

Mock V, Pickett M, Ropka ME et al. Fatigue and quality of life outcomes of exercise during
cancer treatment. Cancer Pract. 2001;9(3):119-27.

Courneya KS, Friedenreich CM, Sela RA, Quinney HA, Rhodes RE, Handman M. The group
psychotherapy and home-based physical exercise (GROUP-HOPE) trial in cancer survivors:
Physical fitness and quality of life outcomes. Psychooncology. 2003;12(4):357-74.

Courneya KS. Exercise in cancer survivors: An overview of research. Med Sci SportsExerc.
2003;35(11):1846-52.

Courneya KS, Vallance JKH, McNeely ML, Karvinen KH, Peddle CJ, Mackey JR. Exercise
issues in older cancer survivors. Crit Revs Oncol Hematol. 2004;51(3):249-61.

Courneya KS, Mackey JR, Bell GJ, Jones LW, Field CJ, Fairey AS. Randomized controlled
trial of exercise training in postmenopausal breast cancer survivors: Cardiopulmonary and
quality of life outcomes. J Clin Oncol. 2003;21(9):1660-8.

Courneya KS, Segal RJ, Reid RD, et al. Three independent factors predicted adherence in a
randomized controlled trial of resistance exercise training among prostate cancer survivors. J
Clin Epidemiol. 2004,57(6):571-9.

Courneya KS, Friedenreich CM, Quinney HA, Fields AL, Jones LW, Fairey AS. A randomized
trial of exercise and quality of life in colorectal cancer survivors. Eur J Cancer Care.
2003;12(4):347-57.

Pickett M. Adherence to moderate-intensity exercise during breast cancer therapy. Cancer
Pract. 2002;10(6):284-92.

Windsor PM, Nicol KF, Potter J. A randomized, controlled trial of aerobic exercise for
treatment-related fatigue in men receiving radical external beam radiotherapy for locahzed
prostate carcinoma. Cancer. 2004;101(3):550-7.

Berger AM, Farr L. The influences of daytime inactivity and nighttime restlessness on cancer-
related fatigue. Oncol Nurs Forum. 1999;26(10):1663-71.

Berger AM, Higginbotham P. Correlates of fatigue during and following adjuvant breast cancer
chemotherapy: A pilot study. Oncol Nurs Forum. 2000;27(9):1443-8.

Graydon JE, Bubela N, Irvine D, Vincent L. Fatigue-reducing strategies used by patients -
receiving treatment for cancer. Cancer Nurs: 1995;18(1):23-8.

Irvine DM, Vincent L, Graydon JE, Bubela N. Fatigue in women with breast cancer receiving
radiation therapy. Cancer Nurs. 1998;21(2):127-35.

Mormont M-C, Waterhouse J, Bleuzen P et al. Marked 24-h rest/activity rhythms are associated
with better quality of life, better response, and longer survival in patients with metastatic
colorectal cancer and good performance status. Clin Cancer Res. 2000;6(8):3038-45.



51

87. Schwartz AL. Patterns of exercise and fatigue in physically active cancer survivors. Oncol Nurs
Forum. 1998;25(3):485-91.

88. Schwartz AL, Mori M, Gao R, Nail LM, King ME. Exercise reduces daily fatigue in women
with breast cancer receiving chemotherapy. Med Sci Sports Exerc. 2001;33(5):718-23.

89. Tanaka K, Akechi T, Okuyama T, Nishiwaki Y, Uchitomi Y. Impact of dyspnea, pain, and
fatigue on daily life activities in ambulatory patients with advanced lung cancer. J Pain
Symptom Manage. 2002; 23(5):417-23.

90. Van Weert E, Hoekstra-Weebers JEHM, Grol BMF et al. Physical functioning and quality of
life after cancer rehabilitation. Int J Rehabil Res. 2004;27(1):27-35.

91. Wang XS, Giralt SA, Mendoza TR et al. Clinical factors associated with cancer-related fatigue
in patients being treated for leukemia and non-Hodgkin's lymphoma. J Clin Oncol. 2002,
20(5):1319-28.



Table 1: Experimental Studies Enrolling Cancer Patients Aged 65 and Older
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Reference Study Design/ Intervention Measurement Findings and Limitations
Sample
Coleman, Hall- RCT, N=24, 42-74 Home-based Fatigue (F): Profile of Mood States Exercise program may be effective in
Barrow, Coon & yrIs individualized (POMS) decreasing fatigue

Stewart (2003);7!
Coleman, Coon, et

al. (2003)™

Coumeya,
Friedenreich, et al.
(2003);
Coumneya (2003);”
Courneya,
Vallance, et al.
(2004)"
(GROUP-HOPE
TRIAL)

Courneya, et al.
(2003);,”
Courneya (2003);”
Courneya, et al.
(2004)"

(REHAB TRIAL)

Courneya, Segal,
et al. (2004);™

Segal, Reid, et al.

multiple myeloma,
chemotherapy &

stem cell transplant

RCT, N=108, 25-74
yrs, breast & other,
Stage I-IV, surgery
(S), radiotherapy
(RT), chemotherapy

(&)

RCT, N=52, 50-69
yrs, early breast, S
with RT and/or CT

and/or hormone

therapy (HT)

RCT, N=155,
M=68.2 yrs, prostate,

androgen deprivation

aerobic exercise &
strength training,

during treatment

Home-based
individualized
aerobic exercise,
during & after
treatment, in addition
to group

psychotherapy

Supervised
incremental aerobic
exercise post
treatment (with or

without HT)

Supervised resistance
exercise training

during treatment

Physical Activity (PA): log tracking
frequency, intensity
Physical Function (PF): strength tests,

fitness level, body composition

F: Fatigue Scale (FS) of the FACT
measurement system for cancer
survivors

PA: Leisure Score Index (LSI)

PF: cardiovascular endurance, body
composition, flexibility

Quality of Life (QOL): FACT-G

F: FS of the FACT

PA: LSI

PF: FACT-B & Trial Outcome Index
(TOID) & cycle ergometer

QOL: Fact B & TOI

F: FS of the FACT
PA: LSI, objective attendance records

PF: muscular strength

Small sample size
High attrition rate

Burden of exercise testing

Significant beneficial effects found for
fatigue & functional well-being; may
improve QOL beyond benefits of
group psychotherapy

Did not use full factorial design
Exercise intervention not supervised
Contamination of study groups

Small number of older participants

Evidence for beneficial effects on
fatigue, overall QOL &
cardiopulmonary functioning

Low recruitment rate (14%)

Improved symptoms of fatigue and
health related QOL

Exercise contamination



2003)¥

Courneya et al.
(2003);”
Courneya (2003)”
(CAN-HOPE

TRIAL)

Dimeo, Thomas,
Raabe-Menssen,
Propper & Mathias

(2004)"7

Headley, Ownby

& John (2004)%°

Mock, Pickett, et
al. (2001);7
Pickett, Mock et

al. (2002)¥

therapy

RCT, N=102,
M=61.1 yrs,
colorectal, S +/-

RT/CT

RCT, N=69, 32-74
yrs, lung & G,
Stages I-IV, S,RT or

CT

RCT, N=38,37-73
yrs, breast, Stage IV,

CT

RCT, N=50, 28-75
yrs, breast, Stage I-

IV,S & CT or RT

Home-based
personalized exercise
program during

treatment

Aerobic exercise vs,
relaxation training,

post treatment

Seated exercise
program during

treatment

Individualized home-
based moderate
walking exercise,

during treatment

QOL: FACT-P

F: FS of the FACT

PA: LSI

PF: cardiovascular, body composition
& flexibility tests

QOL: FACT-C & FACT-G, &

Satisfaction with Life Scale (SWLS)

F: European Organization for
Research and Treatment of Cancer
(EORTC) Quality of Life
Questionnaire Core 30 (QLQ-C30)
PA: Rating of Perceived Exertion
Scale (RPE)

PF: ergométer stress test, EORTC
QLQ-C30 function scales

QOL: EORTC QLQ-C30

F: Functional Assessment of Chronic
Illness Therapy-Fatigue Version IV
(FACIT-F)

PA: RPE

QOL: FACIT-F

F: modified Piper Fatigue Scale (PFS)
& investigator developed diary form
PA: activity level rating scale

PF: 12 minute walk test, & Medical
Outcomes Study Short Health Form

(MOS SF-36) physical function scale
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Attention effect for exercise group

Significant association between
change in fitness & change in QOL;
borderline significant differences for
fatigue & functional well-being
Significant exercise contamination

Unsupervised exercise intervention

Both groups showed improvement in
fatigue; significant increase in
physical performance in exercise
group, not correlated with reduced
fatigue

No control group without therapy for

fatigue

Less increase in fatigue and slower
decrease in QOL in exercise group
Prior exercise program participation
Adherence rate of 75%

Inconsistent documentation of RPE

Moderate walking resulted in

decreased fatigue & improved
physical functioning & QOL
Diffusion of treatment effect
Self-administered intervention & self

report of activity



Windsor, Nicol &

Potter (2004)%

RCT; N=65, 52-82
yrs, M=68.8 yrs,

prostate, RT

Home-based
individualized
moderate-intensity

walking

QOL: MOS SF-36

F: Brief Fatigue Inventory (BFI)
PA: wrist band heart rate monitor,
Scottish Physical Activity
Questionnaire, & activity diary

PF: modified shuttle test, heart rate
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Prior exercise participation

Physically active patients had lower
fatigue levels, pre, during & post
treatment; significant improvement in

physical functioning in exercise group
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Reference

Study Design/ Sample

Intervention or

Measurement Timing

Measurement

Findings

Berger &

Farr (1999)%

Berger & ‘
Higginbotha

m (2000)®

Graydon,
Bubela,
Irvine &
Vincent

(1995)%

Irvine, et al.

(1998)%

Prospective, descriptive,
repeated measures, N=72,
33-69 years, breast, Stage
I-I1, surgery (S) &

chemotherapy (CT)

Prospective, descriptive,
repeated measures, N=14,
32-69 yrs, breast, Stage I-

ILS&CT

Prospective, repeated
measures, N=99, breast &

other

Longitudinal, prospective,
N=121, 33-81 yrs, breast,

prostate & other, RT

Measurement during

treatment

Measurement during

& after treatment

Measurement during

treatment

Measurement during

& after treatment

Fatigue (F): revised Piper Fatigue
Scale (PFS)
Physical Activity (PA): wrist

actigraphs

F: Morin sleep diary, Symptom
Experience Scale, & PFS

PA: wrist actigraphs

Physical Function (PF): Medical
Outcomes Study Short Health Form

(MOS SF-36) physical function scale

F: Pearson Byars Fatigue Feeling
Checklist (PBFFC) & Fatigue Relief

Scale

F: PBFFC & Fatigue Relief Scale

PF: Sickness Impact Profile (SIP)

Daytime inactivity associated with
higher fatigue

Excluded women over 70 and with
comorbid conditions

Incomplete data

Higher fatigue correlated with lower
activity, poorer health status & more
symptom distress

Mean fatigue levels higher than
previously reported

Missing actigraph data

Exercise was one of the two most
effective fatigue reducing strategies,
but was chosen by only a few
Fatigue Relief Scale was a new

instrument

Fatigue & alterations in functional
activities increased over course of
RT; no relationship between fatigue
scores & age; exercise least

frequently used strategy



Mormont,
‘Waterhouse,

et al. (2000)%

Schwartz

(1998)%

Schwartz,
Mori, Gao,
Nail, & King

(2001)

Tanaka, et al.

(2002)%

Van Weert,

et al. (2004)*°

Prospective, N=192, 20-75
yrs, metastatic colorectal,

CT

Retrospective, cross-
sectional, descriptive,
N=192, 19-81 yrs, athletic

cancer survivors

One group, pretest-
posttest, N=61, 27-69 yrs,

breast, Stage II, CT

Cross-sectional, N=171,
27-80 yrs, M=63 yrs, lung,
Stage II-1V, S and/or CT

and/or RT

Prospective, pre-test-
posttest, N=37, 43-67 yrs,
breast & other, Stages I-

IV, S and/or CT and/or RT

Measurement pre

treatment

Self-report post

treatment

8 week home-based
aerobic exercise
program, during

treatment

Individualized
exercise program,
psycho-education and
information, post

treatment

F: European Organization for Research
and Treatment of Cancer (EORTC)
Quality of Life Questionnaire Core 30
(QLQ-C30)

PA: wrist actigraph‘

PF: EORTC QLQ C-30 PF subscale
QOL: EORTC QLQ C-30

F: rated most intense fatigue during
treatment

PA: self report

F: Visual Analogue Scales (VAS-F),
fatigue diary

PA.: diary of frequency, duration &
calories expended (accelerometer)

PF: 12 minute walking distance

F: numerical scales from 0-10
PA: interference of daily activity
PF: Eastern Cooperative Oncology

Group (ECOG) performance status

F: Multi Fatigue Index (MFI)

PA: Rotterdam Symptom Check List
(RSCL) activity level scores

PF: bicycle ergometry test & muscle

force test (dynamometer)
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Fatigue associated with diminished
mean activity
Global QOL & physical function not

correlated with mean activity level

Fatigue rated most intense during
treatment; most decreased usual
exercise during treatment despite
positive effects on fatigue; many used
moderate exercise as an intervention
to reduce fatigue

Exercise effective in maintaining
functional ability and reducing
fatigue

Single group design (minimized

treatment diffusion)

Fatigue interfered with at least one
daily life activity in over half of
patients predominantly interfering

with physical activities

Experienced less general fatigue,
physical fatigue & reduction in
motivation following program;
showed significant improvement in
physical functioning & pbsitive
effects on QOL

No control group



Wang, et al.

(2002)°!

Cross-sectional, N=228,
18-84 years, leukemia &

lymphoma, CT, RT or S

F: BFI

PA: interference with general activity,
walking & normal work using BFI
PF: ECOG performance status

QOL.: BFI enjoyment of life scale
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Severe fatigue interfered with normal
function (50%); substantial negative
effect of fatigue on QOL; poor
performance status correlated with

higher mean “fatigue worst” scores
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Abstract
Purpose: To determine the relationship between physical activity and fatigue in older adults with
cancer.
Design: Longitudinal, prospective, cohort
Setting: A Canadian regional cancer centre
Sample: 440 adults aged 65 years and older seeking consultation for cancer‘treatment at a tertiary
care regional cancer clinic.
Methods: Subjects completed self-report questionnaires at baseline, three and six months post
consultation for cancer treatment, to rate fatigue (Memorial Symptom Assessment Scale), and
physical activity (Physical Activity Scale for the Elderly).
Main Research Variables: Fatigue, Physical activity
Findings: Fatigue was the most prevalent symptom reported. Higher fatigue was associated with
lower physical activity levels. Age and comorbidity were associated with higher fatigue and
lower physical activity scores. Physical activity level significantly predicted fatigue level
regardless of age.
Conclusions: Physical activity level is a modifiable factor significantly predicting cancer fatigue
at 3 months and 6 months following consultation for cancer treatment. These results suggest that
promoting physical activity may reduce fatigue in older adults with cancer.
Implications for Nursing: Physical activity interventions need to be developed and tested in older

adults with cancer to reduce cancer fatigue.

Key Points

1. Cancer fatigue is the most prevalent symptom reported by older adults with cancer
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2. Higher physical activity levels are associated with lower fatigue levels in older adults up
to six months following consultation for cancer treatment.
3. Physical activity may be an effective intervention to treat cancer fatigue in older adults

regardless of cancer site and treatment modality.

Introduction

Cancer is predominantly a disease affecting older persons. The increased number of new
cases of cancer is primarily due to an increasing and aging population (Canadian Cancer
Society/National Cancer Institute of Canada, 2006; Yancik, 1997). Forty-three percent of new
cancer cases in Canada occur among those who are at least 70 years old, while 25% occur in
those aged 60-69 years.

Cancer fatigue has been reported as a highly prevalent and distressing symptom that
interferes with usual functioning and quality of life (Nail, 2002; Winningham, 1999;
Winningham et al., 1994). The National Comprehensive Cancer Network (NCCN, 2003) has
defined cancer fatigue as: “a persistent, subjective sense of tiredness related to cancer or canéer
treatment that interferes with usual functioning” (p.310). Fatigue in cancer patients is associated
with symptom distress, decreases in physical activity levels, and decreases in functional status
(Glaus, 1993; Mock et al., 1997; Monga, Kerrigaﬁ, Thornby, & Monga, 1999; Nail & Jones,
1995). Cancer fatigue interferes with quality of life regardless of diagnosis, treatment or
prognosis (Loge, Abrahamsen, Ekeberg & Kaasa, 2000; Longman, Braden, & Mishel, 1999; .
Stone, Richards, A’Hern, & Hardy, 2001).

It is estimated that cancer fatigue affects 70-100% of patients receiving cancer treatment

(Ahlberg, Ekman, Gaston-Johansson, & Mock, 2003; Mock, McCorckle, & Krumm, 2003).
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Fatigue is associated with all cancer treatment modalities: surgery, chemotherapy, radiation
therapy and biotherapy (Irvine, Vincent, Bubela, Thompson & Graydon, 1991; Irvine, Vincent,
Graydon, Bubela, & Thompson, 1994; Jacobsen & Stein, 1999). However, few healthcare
practitionérs are aware of recent research recommendations and practice guidelines (Mock, 2001;
Mock et al., 2003). Patients remain uneducated about the problem and often do not report their
fatigue to their physician (Donovan & Ward, 2005; Stasi, Abriani, Beccaglia, Terzoli, &
Amadori, 2003). Untreated cancer fatigue may result in a decrease or discontinuation of normal
physical, recreational and social activities (Camarillo, 1991; Ferrell, Grant, Dean, Funk & Ly,
1996; Nail & Jones, 1995). Patients may also experience difficulty adhering to and completing
treatment regimes, and may require delays in treatment, dose limitation or discontinuation of
therapy or may withdraw from clinical trials due to fatigue (Rosenthal & Oratz, 1998; Skalla &
Rieger, 1995; Visovsky & Schneider, 2003; Whedon, Stearns, & Mills, 1995; Winningham et al.,
1994).

Of the nonpharmacologic interventions for fatigue during cancer treatment, physical
activity has the strongest supporting evidence (Dimeo, 2001; NCCN, 2003; Penedo,
Schneiderman, Dahn, & Gonzalez, 2004). Physical activity has been defined as “bodily
movement produced by the contracture of skeletal muscle that increases energy expenditure
above the basal level” (U.S. Department of Health & Human Services, 1996, p. 20).The terms
physical activity and exercise are often used synonymously in the literature; however, exercise
can be viewed as a subcétegory of physical activity, and defined as “physical activity that is
planned, structured, repetitive, and purposive in the sense that improvement or maintenance of
one or more components of physical fitness is the objective” (Caspersen, Powell & Christensen,

1985, p. 128).
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Several randomized clinical trials have demonstrated that physical activity decreases
cancer fatigue (Burnham & Wilcox, 2002; Dimeo, Stieglitz, Novelli-Fischer, Fetscher, & Keul,
1999; Mock et al., 1997; Oldervoll, Kaasa, Knobel, & Loge, 2003; Schwartz, 2000). These
studies were conducted on cancer patients between the ages of 21 and 65 years. Aerobic exercise
has been found to reduce fatigue during chemotherapy and radiation therapy as well as
decreasing fatigue in cancer survivors after cancer treatment has been completed (Dimeo et al.,
1997; Dimeo, Rumberger, & Keul, 1998; MacVicar, Winningham, & Nickel, 1989; Mock et al.,
1994; Mock et al., 1997).

Few studies have looked at cancer fatigue in older persons (age 65 and older); therefore it
is difficult to ascertain whether the experience of cancer fatigue in older persons is similar to ér
differs from cancer fatigue in younger adults. Some of the factors that have been identified as
contributing to cancer fatigue in older persons include immobility, deconditioning, insomnia and
other sleep disorders, poor nutrition, use of centrally acting drugs, decline in functional reserve of
multiple organ systems, and the presence of pain or other symptoms (Curtis, Krech, & Walsh,
1991; Duthie, 2004; Portenoy & Itri, 1999; Given, Given, Azzouz, Kozachik, & Stommel, 2001).
Older patients have been underrepresented in clinical trials due to physician and patient bias, and
exclusion due to age, comorbidities or perceived lack of compliance (Hutchins, Unger, Crowley,
Coltman, & Albain, 1999; Mitka, 2003; Repetto et al. 1998; Unger, Hutchins, & Albain, 2004).
Our knowledge of cancer fatigue is based predominantly on studies conducted in younger
persons. It is not knowh whether or not treatments effective for younger persons will also be
effective in older adults. Interventions have not been tested in older persons, and to date those

developed for younger persons are used.
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It has been proposed that physical activity interventions could help in preserving
functional status and improve physical and mental health in the elderly (Penedo et al., 2004; Rao
& Cohen, 2004) however physical activity programs need to be tailored to meet the unique needs
of older adults (King, Rejeski, & Buchner, 1998. Therefore, the purpose of this study was to
describe the relationship between fatigue and physical activity in a cohort of older adults who are
receiving cancer treatment.

Purpose

As the primary objective of this study was to determine the relationships between fatigue and

physical activity in older adults with cancer the following research questions were addressed:

1. Is there a relationship between physical activity levels at study enrolment (referral to
cancer centre for cancer consultation and treatment) and fatigue at 3 months and 6 months
post-enrolment?

2. Is there a relationship between physical activity at 3 months and fatigue levels at 3
months and 6 months post study enrolment?

It was hypothesized fhat higher physical activity levels would be associated with lower

fatigue levels in older adults during and following cancer treatment.
Methods

Design
This study was a secondary analysis of data collected for a prospective, longitudinal,

descriptive study entitled Health and Well Being in Older Persons with Cancer. The primary
study was conducted by a team of investigators, led by Dr. Joan Tranmer, and was funded by the

Oncology Nursing Society.
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Setting and Sample

Data collection took place at the Cancer Centre of Southeastern Ontario. Patients were
considered for inclusion in the study if they were 65 years of age or older, attended consultation
at the cancer centre for treatment of cancer of the lung, breast, GU, GI, head or neck, lymphoma,
leukemia, or skin cancer. Patiénts were excluded if they were currently referred to or receiving
palliative care

All patients who met the inclusion criteria were approached to participate in the study.
Potential subjects were recruited by telephone by a research assistant. Consenting participants
received a mailed questionnaire package and consent. If questidnnajres were not returned within
2 weeks, the research assistant contacted the participant to encourage completion, to determine if
there were any questions regarding the questionnaire, and to resend another package if required.
Oncology and medical records were reviewed and a trained research assistant collected
appropriate clinical information through chart review. Recruitment and enrollment of patients
was conducted between October 2003 and April 2005, resulting in 440 subjects returning the
baseline questionnaire. This study looked at data collected at baseline, 3-months and 6-months.
A total of 328 subjects completed the 6-month questionnaire and were included in the analysis.
Outcome Variables

Fatigue.

Self-reported symptom assessment data related to fatigue was collected using the
Memorial Symptom Assessment Scale (MSAS), a multidimensional, reliable and valid
instrument for assessment of symptoms in cancer patients. Fatigue (lack of energy) was one item
of the 32 item scale. Internal consistency (Cronbach’s alpha) for the scales ranges from 0.58 to

0.88 (Portenoy et al., 1994). Scores were also highly correlated with clinical status and quality of
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life measures. The MSAS asks participants to rate how often they experienced the symptom
(rarely, occasionally, frequently or almost constantly), how severe the symptom usually was
(slight, moderate, severe or very severe), and how much the symptom distressed or bothered them
(not at all, a little bit, somewhat, quite a bit or very much). Symptom scores were calculated as
the mean of the frequency, severity and distress scores (Tranmer et al., 2003).

Physical activity.

Physical activity level was measured using the Physical Activity Scale for the Elderly
(PASE), which asks questions about leisure time activity (including exercise), household activity
and work-related activity, and was specifically designed to assess activities engaged in by older
persons (Washburn, Smith, Jette, & Janney, 1993). As older persons may be less likely to
participate in formal exercise programs (U.S. Department of Health and Hurﬁan Services, 1996),
it is important to use a physical activity assessment tool that incorporates all of the subcategories
of physical activity, including exercise. The PASE correlates well with other performancé based
and self-report measures (Harada, Chiu, King, & Stewart, 2001; Washburn & Ficker, 1999;
Washburn, McAuley, Katula, Mihalko, & Boileau, 1999), with good internal consistency
(Crdnbach’s alpha of 0.69), and test-retest reliability (» =0.60) (Washburn et al., 1993).
Independent variables

Factors likely to affect the prevalence of fatigue in cancer patients include stage of
disease, site of cancer, treatment factors (Hotopf, 2004), demographic factors (De Jong, Courtens,
Abu-Saad, Schouten, 2002), lifestyle factors (Bultmann et al., 2002), and comorbidities (Bower
et al. 2000). Clinical measures of disease (cancer site) severity (stage) and treatment (modality)
factors were obtained through chart abstraction at baseline and at study completion. Measures of

personal demographic characteristics (age, gender, marital status, education, income & living
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arrangement) were obtained through self-report on the baseline questionnaire. Measures of
comorbidity were obtained by self-report at baseline through completion of the Functional
Comorbidity Index (FCI), which contains 18 common diagnoses (see Appendix G) associated
with poorer physical function (Groll, Heyland, Caesar, & Wright, 2006; Groll, To, Bombardier,
& Wright, 2005). A summary of all the variables collected is presented in Table 1.

Data Analysis

All questionnaire and chart abstraction data were entered into a Microsoft Access
database and verified by a second person. Data were analyzed using SPSS Version 12.0 for
Windows. Standard descriptive univariate measures such as means, standard deviations, medians
and frequencies were calculated to describe the patient characteristics, fatigue scores, and
physical activity scores. When the assumptions of correlation and multiple regression analysis
were tested, several of the continuous variables did not meet the assumption of normality. A
natural log transformation of these variables was performed and the analysis was run using both
the transformed and untransformed data. The results were the same and thus the results using the
untransformed data are presented.

In order to address the research questions, Pearson correlations were calculated between
the outcome variables at baseline, 3 months and 6 months, and between the three time periods.
Multivariate linear regression analysis was performed to control for demographic characteristics,
disease site and treatment modality.

For regression analysis, the sample size needs to be at least 5-10 times the number of variables
entered into the analysis (Norman & Streiner, 2000). This condition was met with the sample of
328 subjects who completed the six-month questionnaire.

Ethics
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The study received ethics approval from the Queen’s University Research Ethics Board,

and the University of Ottawa Resea;ch Ethics Board also approved the secondary analysis.
Results
Sample Characteristics

A total of 440 subjects consented to participate and completed the baseline questionnaire.
Of th_ese, 328 (75%) completed the six-month questionnaire and 112 (25%) did not. Of these, 76
(17%) withdrew, 28 (6%) died, and 8 (2%) were lost to followup. Table 2 summarizes the
demographic characteristics of the population at baseline. The mean age of the subjects was 72.6
years (range = 65-90 years) and 56% of the subjects were male. Subjects self-reported an
average of 2.9 comorbidities (range = 1-12).

Most of the subjects were treated for early stage cancer of the breast, prostate,
colon/rectum or lung. Subjects were treated with radiotherapy (62%), surgery (55%),
chemotherapy (34%) and or hormones (21%) (Table 3).

Prevalence and Outcome Scores

Fatigue (lack of energy) was the most prevalent symptom reported at baseline (68.6%), 3
months (70.7%) and 6 months (67.9%). The related symptoms of difficulty sleeping and feeling
drowsy were among the top four symptoms reported at each time point (see Table 4). Outcome
scores and ranges are reported in Table 5. Mean fatigue scores (MSAS) decreased from 1.31 (SD
= 1.13) at baseline to 1.13 (SD = 1.14) at 3 months, and decreased further to 0.96 (SD = 1.12) at
6 months. The changes in fatigue scores were statistically significant between baseline and three
months, between baseline and six months, and between three months and six months (p<0.01).

Due to the skewness of the distributions, medians were also calculated. The decrease in the
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median scores was even greater, from 1.33 at baseline to 0.25 at 6 months. Higher scores on the
MSAS are indicative of increased frequency, intensity and/or distress of fatigue.

Physical activity scores increased from 93.3 (SD = 66.2) at baseline to 110.3 (SD =72.3)
at 3 months, and increased further to 119.7 (SD = 70.6) at 6 months. Again median scores '
showed a greater change from 78.93 at baseline to 111.36 at 6 months. The changes in physical
activity scores were statistically significant between baseline and three months and between
baseline and six months (p<0.01). Higher physical activity scores on the PASE are indicative of
increased frequency and/or intensity of physical activity.

Correlational Analysis

Fatigue and physical activity were negatively correlated at all time periods (Table 6).
Baseline fatigue levels were positively correlated with fatigue levels at 3 months and six months,
and baseline physical activity levels were positively correlated with physical activity levels at 3
months and 6 months. All correlations were statistically significant (p < 0.001).

Predictors of Fatigue at Three and Six Months

The dependent variables for the regression analysis were fatigue outcome scores at
three months and six months post study enrolment. Physical activity scores at baseline and 3
months were entered as independent variables into two separate stepwise regression models along
with the measured demographic variables, cancef site, stage and treatment modality, and self-
reported functional comorbidity.

As hypothesized, baseline physical activity was significantly related to fatigue at 3
months (f =-0.294, p = 0.018) and 6 months ( =-0.208, p = 0.001). Surgery, housing
arrangement, chemotherapy, and sex (female) were also significantly related to fatigue at 3

months (see Table 7); chemotherapy and radiotherapy were significantly related to fatigue at 6
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months. The standardized beta values reflect the relative importance of each of the independent
variables in predicting the dependent variable, thus, physical activity was the variable in the
mbdel most strongly related to fatigue.

The adjusted R? for the model predicting fatigue at 3 months was 0.135, and the R* for
the model predicting fatigue at 6 months was 0.078. Both models were significant (p < 0.001).
The adjusted R? is the proportion of the variation in the dependent variable explained by the
regression model. Thus, the regression models using baseline physical activity level as an
independent variable explain 13.5% of the variance in fatigue at 3 months and 7.8% of the
variance in fatigue at 6 months.

Similarly, physical activity at 3 months was a significant predictor of fatigue at 3
months (B =-0.317, p < 0.001) and 6 months ( =-0.177, p < 0.010). Chemotherapy, functional
comorbidity and housing arrangement were also significant predictors of fatigue at 3 months, and
chemotherapy and functional comorbidity significantly predicted fatigue at 6 months. Again,
physical activity was the strongest predictor of fatigue in each model. Physical activity level at 3
months accounted for 31.7% of the variance attributed to the model predicting fatigue at 3
months, and 17.7% of th¢ variance attributed to the model predicting fatigue at 6 months.
Adjusted R for the models were 0.175 and 0.087 respectively, and both models were significant
(p < 0.001). The regression models using physical activity level at 3 months as an independent
variable explain 17.5% of the variance in fatigue at 3 months and 8.7% of the variance in fatigue
at 6 months.

Discussion
The current study found that fatigue was the most prevalent symptom reported by a cohort

of older adults with cancer at the time of consultation at a cancer centre and continued to be up to
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six months following the consultation for treatment. This is comparable with other recent
studies. Esbensen, Osterlind & Hallberg (2006) found that fatigue was the most common
symptom reported at baseline and 3 months in a study of older persons with mixed cancer
diagnoses, and Kenefick (2006) found that fatigue remained a primary source of symptom
distress throughout six months of observation in a group of older women after surgical treatment
for breast cancer.

Fatigue scores were highest at baseline when many subjects (most of the breast and colon
cancer subjects) had just completed their surgery and were attending consultations at the cancer
center for further adjuvant treatment. It has been reported that cancer fatigue may be present
even before treatment begins (Cimprich, 1999; Morrow, Andrews, Hickok, Roscoe, & Matteson,
2002; Piper et al., 1989). Post-surgery fatigue improves with time (Tavio, Milan & Tirelli,
2002). Fatigue scores declined at 3 months and declined further at 6 months when most subjects
had completed their cancer treatment. These results are also consistent with past studies that
have reported that fatigue levels are highest during and immediately following cancer treatment
(Headley, 1997; Janda et al., 2000; Monga et al., 1999; Truong et al., 2006; Wengstrom,
Haggmark, Strander, & Forsberg, 2000; Woo, Dibble, Piper, Keating, & Weiss, 1998) however,
fatigue continued to be the most prevalent symptom at 6 months, consistent with other research
findings that fatigue persists beyond completion of cancer treatment (Andrykowski, Curran &
Lightner, 1998; Broekel, Jacobsen, Horton, Balducci, & Lyman, 1998; Jacobsen et al., 1999;
Jereczek-Fossa, Marsiglia, & Orecchia, 2002; Kaasa, Knobel, Loge, & Hjermstad, 1998;
Kenefick, 2006; Loge, Abrahamsen, Ekeberg, & Kaasa, 1999; S‘mets, Visser, Willems-Groot &

Garssen, 1998).
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Physical activity scores gradually increased over the six-month period. Some patients in
our study would have had surgery prior to their consultation at the cancer centre; therefore their
baseline scores méy be low. In one study, surgery alone accounted for a 24% decline in physical
activity (Irwin et al, 2003). As time from surgery increased, physical activity scores may be
expected to increase as this has been reported in previous Studies (Berger, 1998; Courneya &
Friedenreich, 1997).

As hypothesized, higher physical activity levels were associated with lower fatigue levels
in older adults during and following cancer treatment. Results from this study are encouraging
because they are based on older cancer patient’s reported physical activity levels as measured by
the PASE, which reflect leisure time activity (including formal exercise), household activity and
work-related activity engaged in by older persons. These results suggest that increasing physical
activity further through exercise interventions may have additional benefits in reducing cancer
fatigue. Recent studies and reviews of exercise interventions in cancer patients have consistently
reported a negative association between physical activity and fatigue (Culos-Reed, Robinson,
Lau, O’Connor, & Keats, 2007; Galvao & Newton, 2005; Luctkar-Flude et al, in press; McNeely
et al;, 2006; Pedersen & Saltin, 2006; Pinto, Frierson, Rabin, Trunzo, & Marcus, 2005) and
provide evidence that both aerobic and resistance exercises may be effective in reducing cancer
fatigue.

Results of the regression analysis indicated that having cancer surgery was associated
with lower levels of fatigue at three months post study enrolment. Most of these patients had had
surgery several months prior to their consultation at the cancer centre. The lower fatigue levels ,

would be expected as post-surgery fatigue is reported to improve with time (Tavio et al., 2002).
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The positive association between comorbidity and fatigue is of particular significance to
the older cancer patient because older cancer patients report more comorbidities than younger
cancer patients (Kurtz, Kurtz, Stommel, Given & Given, 1999; Townsley et al., 2006; Yancik et
al., 2001). In this study, comorbidity and fatigue were associated regardless of age; however this
study was conducted only on older persons. A study that included younger participants may have
revealed that age was a more important factor. In other studies, comorbidities were associated
with higher fatigue levels in women with breast cancer (Bower et al., 2000), higher symptom
severity (Kurtz et al., 1999), and older women in particular were more likely to experience
fatigue related to concurrent illness (Mast, 1998).

Baseline comorbidity was a significant predictor of fatigue at the 3 month and 6 month
periods of this study. There is similar evidence that physical activity may also be effective in
reducing the fatigue associated with comarbid conditions such as chronic obstructive pulmonary
disease, chronic heart failure, fibromyalgia, chronic fatigue syndrome, and multiple sclerosis
(Pedersen & Saltin, 2006; Mostert & Kesselring, 2002). In this study, treatment with
chemotherapy was also associated with higher levels of fatigue. Chemotherapy has previously
been associated with long-term fatigue. (Payne, 2002). The combination of chemotherapy and
comorbidity appears to pﬁt older women at particular risk for cancer fatigue (Mast, 1998).

Limitations of the Study

Given that the study was an observational study, causality cannot be inferred from the
identified associations. However, confirmation of tﬁe proposed associations in older adults with
cancer may provide useful insight and hypothesis generation for the development and testing of

physical activity interventions for cancer fatigue in this population.
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This study is limited by the single study centre, which reduces the generalizability of the
results to older cancer patients in general. Similarly, the heterogeneity of this sample of cancer
patients in terms of cancer site, stage, treatment modality and the timing of the treatment in
relation to survey completion also limits the generalizability of the findings to specific
populations of cancer patients. Many subjects were late returning their baseline questionnaires
and had already begun adjuvant chemotherapy or radiation treatment by the time the surveys
were completed, which may have reduced the magnitude of the change in scores between the
baseline and three month surveys.

Another potential limitation of this study is participation bias. It is possible tha