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Cancer survivors participating in supervised exercise programs learn to 
exercise safely with oversight from care providers who monitor and fa-
cilitate their progress. This study investigated the long-term exercise 
participation levels and identified exercise barriers for graduates from a 
specialized cancer exercise and education program. Subjects were 
graduates from a 12-week supervised exercise program (www.can-
wellprogram.ca) who participated in a, prospective, long-term evalua-
tion. Measures included: six-minute walk test (6-MWT), STEEP treadmill 
test, Functional Assessment Cancer Therapy-General (FACT-G), Edmon-
ton Symptom Assessment System (ESAS), Godin Leisure-Time Exercise 
Questionnaire, and exercise barriers survey. Analysis was performed 
using the paired t -test. Fifty-seven (55% of eligible cohort) CanWell par-
ticipants (mean age= 60; 74% females) were included in this study. Post 
program changes included statistically significant reductions in total 
min on the treadmill and a trend towards improvements in 6-MWT dis-

tance. No significant changes were recorded in total FACT-G or ESAS 
score, however functional well-being approached statistical significant 
improvements. The most commonly reported exercise barriers included 
fatigue, cost, and return to work. While most participants (86%) believed 
they were able to exercise, only 63% reported being able to progress 
their exercise. These finding demonstrated that although CanWell grad-
uates have substantial support from exercise specialists and most have 
early success with exercise, environment-related factors diminish long-
term independent adherence to exercise. Providing cancer survivors 
with the skills needed to monitor and progress their exercise routines, 
or access to “tune-ups” may increase exercise adherence and maxi-
mize benefits. 
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based

INTRODUCTION

The challenging physical, emotional, and psychological effects of 
cancer and its treatments have been well documented (Binkley et 
al., 2012; Courneya and Friedenreich, 1999; Friendenreich and 
Courneya, 1996; Schmitz et al., 2012). A growing body of research 
shows that exercise is safe and beneficial for cancer survivors (Cour-
neya and Friedenreich, 1999; Courneya et al., 2005; Dolan et al., 
2010; McNeely et al., 2006). Furthermore, exercise is associated 
with improved survival, fewer new cancers, and earlier detection of 

some cancers (Barbaric et al., 2010). Despite the evidence, many 
cancer survivors are not meeting basic recommendations for physi-
cal activity (Courneya et al., 2012a; 2012b). Similarly, only 5% of 
survivors accumulate 150 min of moderate to vigorous exercise a 
week (Statistics Canada, 2011), 10% exercise at pre-diagnosis level 
during treatment, and 20-30% resume their pre-diagnosis level of 
exercise following treatment (Courneya et al., 2007).

Cancer survivors face barriers to starting and adhering to exercise 
programs, including pain, symptoms related to cancer and its 
treatments, body image issues, lack of information about exercise 
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and exercise safety, lack of supervised exercise programs (Blaney et 
al., 2010), and lack of priority (Rogers et al., 2007). Investigated 
strategies to improve exercise adherence include provision of exer-
cise prescriptions upon study completion and including behavior 
change counseling (Courneya et al., 2012a). Further, survivors who 
participated in supervised exercise research reported overall better 
outcomes and more exercise min than survivors in control groups, 
lasting for at least six-months following the intervention (Courneya 
et al., 2007; Courneya et al., 2012b). The long-lasting benefits of 
exercise are encouraging, however, participation in exercise research 
programs is often time limited (Courneya et al., 2012b), usually 
due to limited capacity of exercise facilities and available research 
funding. In a systematic review by Spark et al. it was concluded 
that there is a “pressing need” to assess and develop long-term in-
terventions that promote maintenance of physical activity treat-
ments that were provided during participation in clinical studies 
(Spark et al., 2013).

The CanWell exercise and education program was developed 
with these recommendations in mind. It provides cancer survivors 
with a community-based (YMCA), evidence-informed, 12-week 
supervised program where they can learn to exercise safely, in a “nor-
mal” environment, and continue to exercise on a long-term basis 
(Cheifetz et al., 2013). While CanWell was designed to address sev-
eral of the exercise barriers discussed above, its effects on long-term 
physical outcomes and exercise adherence has not been investigated.

The purposes of this study were threefold: 1. Investigate the ex-
tent to which exercise levels and health-related quality of life (HR-
QoL) of CanWell participants changed during a long-term fol-
low-up period; 2. Determine the exercise barriers reported by Can-
Well participants who did not continue to exercise; 3. To seek asso-
ciation between the assessed outcomes and on-going exercise par-
ticipation. Our theory was that CanWell participants would con-
tinue and exercise due to the fact that they know the benefits of ex-
ercise, learnt to exercise safely, and have access to an exercise facility 
where exercise and cancer experts are available for consultation on a 
long-term basis. 

MATERIALS AND METHODS

Participants 
Participants were recruited from the CanWell cohort who exer-

cised between 2009 and June 2012. Inclusion criteria were adults 
diagnosed with any type or stage of cancer and at any phase of cancer 
treatment. Participants in CanWell live in the community, ambulate 
independently, have no acute medical conditions, and no medical 

contraindications identified on pre-exercise safety screening (Cheifetz 
et al., 2013). Excluded were those with unstable cardiac conditions. 
Prior to contacting CanWell participants, hospital electronic charts 
were searched to identify those who were deceased. Participants were 
invited for a one-hour face-to-face assessment session at the YMCA 
or were asked to complete the surveys over the phone if they were 
unable, or unwilling, to attend the gym-based testing. Informed, 
written consent was obtained from all participants. 

Study design 
The CanWell exercise adherence and barriers study is a, prospec-

tive, observational cohort study that was designed as an extension 
to the CanWell research program (Cheifetz et al., 2013). Included 
participants completed the same physical and quality of life mea-
sures used in the CanWell research program with the addition of 
an Exercise Barriers questionnaire. For the purpose of the current 
study, CanWell program completers are those who completed at least 
two out of three measurement sessions in the original study (Cheif-
etz et al., 2013). The CanWell study was approved by the Hamil-
ton Health Science (HHS)/McMaster University Research Ethics 
Board (clinicaltrials.gov ID: NCT00798200).

Physical performance measures
Endurance testing was performed using the standardized exponen-

tial exercise protocol (STEEP) as it is useful for participants of varying 
capabilities (Northridge et al., 1990). It has been shown to produce 
similar peak VO2 measurements as the modified Bruce treadmill test, 
but in shorter timeframes (Riley et al., 1992). The STEEP has been 
used in healthy (Northridge et al., 1990) individuals, patients with 
congestive heart failure (Riley et al., 1992) and those with lung cancer 
to predict surgical outcomes (Win et al., 2005). It has demonstrated 
reliability coefficients ranging from 0.82-0.86 and high test-retest re-
liability (ICC=0.996) (De Backer et al., 2007).

The six-min walk test (6-MWT) is a functional walk test that has 
been extensively studied and has been recommended for use in both 
research and the clinical settings (Solway et al., 2001). It has been 
used to assess walking performance in people with cancer (Cheville 
et al., 2008), and has excellent test-retest reliability (ICC 0.82-0.99) 
(Finch, et al., 2002). The 6-MWT was administered according to a 
standardized protocol (ATS Committee on Proficiency Standards for 
Clinical Pulmonary Function Laboratories, 2002).

Self-reported quality of life measures
Health-related Quality of Life (HR-QoL) was measured using 

the Functional Assessment of Cancer Therapy Scale-General 
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(FACT-G) (Cella et al., 1993). This scale has been rigorously inves-
tigated for use in assessing HR-QoL of people with different types 
of cancers and found to be appropriate for both cross-sectional and 
longitudinal study designs (Cheung et al., 2005). The FACT-G 
(version 4) is a 27-item self-report measure yielding a total score 
ranging from zero (0, worst HR-QoL) to 94 (best HR-QoL). This 
scale also consists of four subscales evaluating physical, emotional, 
functional, and social well-being. The validity and reliability of 
FACT-G subscales has been established and the scores are com-
monly reported in cancer-related literature (Cella et al., 1993).

The Edmonton Symptom Assessment System (ESAS) was used 
to evaluate the burden of symptoms commonly associated with can-
cer including pain, fatigue, nausea, depression, anxiety, drowsiness, 
appetite, well-being, and shortness of breath (Bruera et al., 1991). 
The ESAS has been shown to be valid and reliable (ICC=0.65-0.83) 
(Cheifetz et al., 2014; Watanabe et al., 2012), and has been exten-
sively used throughout the cancer care continuum (Nekolaichuk et 
al., 2008; Philip et al., 1998; Richardson and Jones, 2009). Cur-
rently, the ESAS is also used at Ontario Cancer Centers to monitor 
disease burden in people during or after cancer treatment.

 
Self-reported exercise participation measure

The Godin Leisure-Time Exercise Questionnaire was used to 
evaluate self-reported exercise participation in a 7-day period, prior 
to the evaluation date (Godin and Shephard, 1985). This question-
naire assesses the frequency of strenuous, moderate, or mild exer-
cises performed for at least 15 min, during a typical week. This 
tool has been shown to be valid and reliable compared to other 
self-report measures (Jacobs, et al., 1993) and has been used to 
evaluate people with cancer (Blanchard et al., 2002).

Exercise barriers measure
Questions evaluating exercise barriers were formulated based on 

concepts grounded in the Theory of Planned Behavior (TPB) 
(Ajzen, 1988; 1991). Briefly, the TPB proposes that a person’s in-
tention to change (Ajzen, 1988; 1991) (or in this case incorporate 
exercise to manage cancer treatment side effects) is based on spe-
cific factors. It assumes that intention is formed on the basis of at-
titudes and beliefs in three areas: behavioral (whether the behavior 
will achieve the expected outcome; e.g. believe that exercise will 
improve strength, function, or HR-QoL), subjective norms (what 
others expect, e.g. family or health-care team expect people with 
cancer to exercise), and perceived behavioral control (i.e. whether 
the behavior is under their control, e.g. cancer survivors believe 
they can exercise) (Ajzen, 1991). It is suggested that by changing 

these factors there is a greater chance that a person will intend to 
do an action (Ajzen, 1988; 1991).  

Statistical analysis
Descriptive statistics were calculated for baseline demographics, 

physical characteristics, and all outcome measures utilized. Paired 
t-test was used to compare change in HR-QoL (ESAS, FACT-G 
totals and subdomains scores) and physical function (STEEP and 
6-MWT) over time (end of CanWell program vs follow-up ses-
sion) (Portney and Watkins, 2000). Binary logistic regression 
models were used to itentify end-of CanWell program factors that 
may have contributed to participation in long-term evaluation, 
continuation of exercise, the belief that the participant can exer-
cise, or meeting exercise guidelines (Park, 2009). Results are pre-
sented as mean±SD with all tests set as 2-sided, and statistical 
significance set at P<0.05. Statistical analyses were performed us-
ing Stata (StataCorp., 2011. Stata Statistical Software: Release 12. 
College Station, TX: StataCorp LP).

RESULTS

Fifty-seven (54.8%) of the eligible 104 CanWell program par-
ticipants consented to take part in this study, with 12 (21%) 
choosing a phone interview (Fig. 1). While there were no statisti-
cally significant differences on demographic variables between cur-
rent study participants and those who did not, those who declined 

Fig. 1. Program participants flow.

Long-term Follow-up Study
n= 57

- Face-to-face evaluation (n= 45)
- Phone evaluation (n= 12)

Not evaluated:
• Death (n= 11)
• Withdrawn consent after intake
   (n= 6)
• Loss to follow-up (n= 30)  

Eligible Participants from CanWell Study
n= 104
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participation in the current study reported statistically significant 
lower levels of functional well-being (t(35.39)=2.44, P<0.05) and 
lower total FACT-G scores approximating statistical significance 
(t(35.19)=1.89, P=0.068) at the end of the CanWell program.

The majority of follow-up participants were women (74%) 
with breast cancer (56%) (Table 1). Participants were evaluated on 
average 29 months following completion of CanWell. 

Outcome measures results are presented in Table 2. Participants 
had a significant reduction in time on the treadmill (7.9 min vs 7.7 
min at follow-up) was observed in the STEEP test (t25=2.51, 
P<0.05, 95%CI=0.14 to 1.44) with no changes in 6MWT dis-
tances. While no statistical significant changes were observed with 
FACT-G, total ESAS score, or physical, emotional, or social WB 
(Table 2), functional WB approached statistical significant im-
provements (t41=-1.9, P=0.059, 95%CI=-2.6 to 0.05). 

The reported Godin Leisure-Time score averaged 29.8 (SD= 

28.04, ranging from 0 to 155), with 26% of participants often 
engaging in physical activity that works up a sweat. The majority 
of participants reported that they either sometimes, or never/rare-
ly, participated in physical activities that produce a sweat (39% 
and 35%, respectively). 

In terms of exercise participation and barriers (Table 3), the ma-
jority of participants renewed their YMCA yearly memberships 
(67%) and 74% reported that they were able to complete the 12-
week exercise program. The three most common barriers reported 
included cancer-related fatigue (12%), YMCA membership cost 
(12%), and return to work (11%).

Considering exercise prescription parameters, exercise frequency 
was 2-3 times per week in 53%, and more than three times a week 
in 28%, of participants. Exercise types included a balance between 
aerobic and strength exercises (46%) and a subset of participants 
reported that they no longer required exercise supervision (47%).

The majority of participants expected to continue and exercise 
in the next 12 months (83%) and 86% wanted to exercise. Addi-
tionally, while 72% intended to increase their exercise intensity, 
16% were not sure and 7% did not intend to change exercise in-
tensity. 

Participants (86%) believed they could exercise and 91% be-
lieved exercise would help them. Most participants felt they could 
stay motivated (84%) and that they are safe to exercise inde-
pendently (79%). However, only 63% thought they could prog-
ress their exercise program independently.

Logistic regression analysis (Table 4) revealed the CanWell par-
ticipants who were able to ambulate farther as evaluated by the 
6MWT were more likely to meet exercise guidelines at the fol-
low-up study (OR 1.03, 95% CI=1.00 to 1.07). Further, those 
who reported higher levels of social WB during the CanWell pro-

Table 1. Participant characteristics at baseline 

Characteristics
CanWell Follow Up (n =  57)

Mean (SD) Min-Max

Age (yr) 60.2 (8.51) 43-80
Time from cancer diagnosis to 
   Follow-Up (months)

63.3 (36.83) 21.9-173.4

Time from CanWell end to 
   Follow-Up (months)

28.7 (7.48) 11.8-41.19

Mass (kg) 81.1 (17.8) 54.5-118
Height (m) 1.69 (0.097) 1.42-1.88
BMI (kg/m2) 28.4 (5.61) 19.7-43.3

Frequency % of Total

Gender (female) 42 73.7
Cancer Diagnosis
   Breast 32 56.1
   Lymphoma 5 8.8
   Multiple Myeloma 4 7.0
   Prostate 3 5.3
   Colon 3 5.3
   Brain 1 1.7
   Lung 1 1.7
   Pancreatic 1 1.7
   Leukemia 1 1.7
   Ovarian 1 1.7
   Other 5 8.8
Treatments
   Surgery 43
   Chemotherapy 43
   Radiation 29

SD, standard deviation; BMI, body mass index.

Table 2. Physical function and HR-QoL outcome measure results

n
End of CanWell CanWell Follow Up

P-value
Mean (SD) Mean (SD)

STEEP (min) 26 8.97 (1.85) 8.18 (2.12) 0.02
6-MWT (meters) 35 493 (71.98) 498 (88.45) 0.6
FACT-G 42 86.7 (12.19) 87.9 (14.83) 0.5
Physical WB 44 23.0 (3.65) 22.5 (4.59) 0.5
Functional WB 42 20.5 (4.69) 21.8 (5.15) 0.059
Emotional WB 42 20.0 (3.00) 19.5 (3.23) 0.3
Social WB 44 23.7 (4.35) 24.4 (5.74) 0.4
ESAS 36 14.6 (12.16) 15.5 (14.00) 0.7

STEEP, standardized exponential exercise protocol; 6MWT, 6-min walk test; 
FACT-G, Functional Assessment of Cancer Therapy Scale-General; WB, well-being; 
ESAS, Edmonton Symptom Assessment System.
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Table 3. Exercise participation and barriers reported by CanWell graduates at long term follow-up

Participation Frequency Percent

Renewed yrly YMCA membership 38 67.8
Completed full CanWell program 42 75
Continue to exercise following CanWell 47 85.4
General Barriers to Exercise
   Injury during CanWell 3 5.3
   Returned to work 6 10.5
   Family commitments 2 3.5
   Exercise takes too long 2 3.5
   Further cancer treatment 3 5.3
   YMCA too far from home 3 5.3
   Feel not safe at the YMCA (to exercise) 1 1.7
   Worry about exercise related injury 1 1.7
   Did not enjoy exercise 1 1.7
   Difficult to motivate myself 4 7.0
  YMCA membership too expensive 7 12.3
Cancer Specific Barriers to Exercise
   Cancer did not affect ability to exercise 6 10.5
   Fatigue affected ability to exercise 7 12.3
   Pain affected ability to exercise 5 8.8
   Cancer recurrence affected ability to exercise 2 3.5
   Ongoing cancer treatment affected ability to exercise 4 7.0
Location of exercise following CanWell
   At home 12 21.0
   Same YMCA as CanWell 25 43.9
   Other community gym 4 7.0
   Other YMCA facility 1 1.7
   Other 8 14.0
   Do not exercise 5 8.8
   No answer 2 3.5
Frequency of Exercise
   Once a week 1 1.7
   2-3 times a week 20 35.1
   Twice a week 10 17.5
   More than three times a week 16 28.1
   Do not exercise 8 14.0
   No answer 2 3.5
Mode of Exercise
   Equal aerobic and strength exercise 26 45.6
   Mostly aerobic exercise 11 19.3
   Mostly strength exercise 2 3.5
   Mostly pool exercise 2 3.5
   Other 7 12.3
   Not applicable 6 10.5
   No answer 3 5.3
Exercise supervision needs
   Comfortable to exercise with no supervision 27 47.4
   Occasional supervision of fitness trainer specifically trained to work with cancer survivors 6 10.5
   Occasional supervision of fitness trainer with no cancer related training 11 19.3
   Regular supervision of fitness trainer specifically trained to work with cancer survivors 5 8.8
   Regular supervision of fitness trainer with no cancer related training 2 3.5
   No answer 6 10.5
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gram showed a strong trend towards being more likely to contin-
ue and exercise following the supervised exercise program 
(P=0.077). 

DISCUSSION

Results from the current study suggest that while cancer survi-
vors have on-going challenges to participate in life-long exercise 
programs, involvement in supervised exercise and education pro-
grams, such as CanWell can lead to improved exercise adherence. 
Sixty-seven percent of study participants renewed their YMCA 
membership and 82% reported that they continued to exercise. 
Linke et al. (2011) investigated attrition and adherence rates of 
subjects participating in randomized-controlled exercise interven-
tions and found attrition rates ranging from 7-58% and mean ad-
herence above a commonly reported level of 66%. Similar adher-
ence rates of 65% were reported by Jancey et al. (2007) and this 
level of participation was considered adequate when compared to 
other exercise studies (Jancey et al., 2007). The higher level of ex-
ercise adherence of CanWell graduates may relate to the incorpo-
ration of formal education sessions, participation in a supervised 
(individualized) 12-week exercise program, and availability of 
regulated health-care professionals from a partner acute care hos-
pital in the community exercise facility (Cheifetz et al., 2013). 

For the current study, 104 graduates of the CanWell program 
were eligible to participate, but only 57 (54.8%) did so. This par-
ticipation rate is lower than that reported by Courneya et al. 

(2012b) in a six-month follow-up of cancer survivors with lym-
phoma (Courneya et al., 2012b) and may be explained by the in-
clusion of a mixed diagnosis group and older participants in the 
current study. Conversely, this participation rate is slightly higher 
than that reported by Haas et al. (2012) in the well-established 
FitSTEPS community-based exercise program (Haas et al., 2012). 
It is important to note that attrition rates of 50% are not uncom-
mon in the fitness industry in healthy individuals (Haas et al., 
2012). Importantly, almost 29% of the 104 CanWell graduates 
were lost to follow-up, contributing to the observed adherence 
rate. Reasons for this loss may include changes in contact infor-
mation not reported to the hospital, moving away from the HHS 
catchment area, and possible death not captured in the hospital 
electronic system. 

Not surprisingly, the majority of CanWell graduates continued 
to exercise at the same facility as the initial exercise program, sug-
gesting that structured programs and familiarity with the exercise 
facility are factors that may aid exercise adherence. This is import-
ant as often cancer and exercise-related research is university or 
hospital based, limiting the ability of on-going exercise participa-
tion in the same location as the initial study. 

Study participants exhibited a statistically significant reduction 
in endurance (STEEP) compared to their ability at the end of Can-
Well. This result is different than that reported by Courneya et al. 
(2009) where participants did not change in aerobic ability at six-
month follow-up. Our results may be different due to including a 
mixed participant group, older participants, and a longer fol-

Table 4. Logistic regression results

Dependent variables Participated in long-term follow-up Meet exercise guidelines “Believe I can exercise” Continued to exercise

Independent variables Odds Ratio (95% CI) Odds Ratio (95% CI) Odds Ratio (95% CI) Odds Ratio (95% CI)

Gender 0.83 (0.19-3.45) 0.46 (0.06-3.39) 0.02 (0.002-139.2) 1.14 (0.24-5.32)
ESAS score 1.04 (0.96-1.12) 0.89 (0.76-1.06) 0.96 (0.84-1.09) 0.82 (0.59-1.14)
6MWT distance 0.99 (0.99-1.01) 1.03 (1.00-1.07)* 0.99 (0.97-1.03) 0.99 (0.96-1.04)
STEEEP total min 1.05 (0.69-1.60) 0.64 (0.22-1.80) 1.88 (0.56-6.25) 3.03 (0.55-16.74)
FACT-G total score 1.03 (0.99-1.07) 0.99 (0.94-1.06) 1.23 (0.96-1.57) 1.04 (0.97-1.12)
PWB 1.11 (0.89-1.39) 0.85 (0.44-1.67) 0.82 (0.49-1.35) 0.98 (0.49-1.98)
SWB 1.00 (8.85-1.19) 0.73 (0.46-1.16) 1.19 (0.87-1.66) 1.52 (0.95-2.45) **
EWB 0.97 (0.72-1.32) 1.19 (0.54-2.64) 1.35 (0.74-2.46) 1.01 (0.48-2.12)
FWB 1.10 (0.93-1.30) 1.06 (0.75-1.50) 1.06 (0.75-1.50) 0.61 (0.31-1.21)
Age at diagnosis 1.03 (0.92-1.11) 1.15 (0.97-1.35) 1.02 (0.84-1.23) 1.01 (0.78-1.29)
Age at CanWell start 1.01 (0.95-1.08) 0.98 (0.89-1.08) 0.93 (0.62-1.39) 0.96 (0.78-1.19)
BMI 0.98 (0.87-1.09) 0.97 (0.82-1.15) 0.54 (0.22-1.32) 0.59 (0.31-1.13)

*P< 0.05. **P= 0.077.
ESAS, Edmonton Symptom Assessment System; STEEP, standardized exercise protocol; FACT-G, Functional Assessment Cancer Therapy-General; PWB, physical wellbeing; 
SWB, social wellbeing; EWB, emotional wellbeing; FWB, functional wellbeing; BMI, body mass index.
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low-up period.  It is also possible that age-related decline, comor-
bid health conditions, or cancer-related issues have a greater im-
pact on older patients observed over a longer follow-up period.

Another possible contribution to reduction in STEEP times is 
the fact that participants in the current study may have not 
changed their exercise intensity between CanWell completion and 
follow-up leading to a decline in fitness. While exercise intensity 
was not directly evaluated, approximately 35% did not think they 
could progress their exercise program without assistance. Further-
more, exercise participation captured by the Godin Questionnaire 
demonstrates that participants are not exercising at levels similar 
to healthy individuals (Godin and Shephard, 1985) but at reduced 
levels consistent with patients who have active myeloproliferative 
disorder (Mesa et al., 2007) or Parkinson’s disease (Garber and 
Friedman, 2003). Conversely, participants reported exercising at 
appropriate frequencies (2-3 times a week or more) and used both 
aerobic and strength exercise programs, meeting required exercise 
frequencies and modes to produce physical improvement. The re-
duced ability and lack of confidence about exercise progression, in 
the face of maintained commitment to exercise frequency, suggest 
that re-checks with a physical therapist or exercise specialist, to 
modify exercise prescriptions might be useful. Further, health 
teaching should include the importance, and method, to progress-
ing an exercise program based on individual medical status.

Participants in the current study did not report significant 
changes in overall HR-QoL or in their disease burden. Conversely, 
FitSTEPS study participants reported improved HR-QoL during 
long-term follow-up, however physical measurements of perfor-
mance were not assessed (Haas et al., 2012). Considering the re-
duced endurance discussed above, it is important for care provid-
ers to understand that many cancer survivors’ HR-QoL may not 
automatically improve with exercise. This is likely due to individ-
ual factors such as disease progression, co-morbidities, or other ex-
ercise barriers, but that does not necessarily translate to negative 
effects on HR-QoL.

The top three exercise barriers reported by study participants in-
cluded fatigue, YMCA membership fees, and return to work. Fa-
tigue is a common exercise barrier reported by many cancer survi-
vors regardless of the underlying disease (Coleman et al., 2011; 
Courneya et al., 2009; Haas, 2011). “Lack of time” for exercise was 
also a barrier consistently reported by many people relating to 
work and family demands (Courneya et al., 2005; Courneya et al., 
2008; Haas et al., 2012; Rogers et al., 2007). However, one of the 
reasons the YMCA was chosen as the location for CanWell is its 
expanded hours allowing participants to find convenient hours to 

exercise. The results of this study may reflect that “lack of time” 
relates more to exercise being a lower priority. This emphasizes the 
need to educate cancer survivors on the benefits of exercise and 
help them identify strategies to prioritize exercise over other activi-
ties. The financial barrier was surprising, as a not-for-profit organi-
zation the YMCA offers generous financial assistance for those in 
need. A possible explanation for the financial barrier may be lack of 
knowledge of available resources, or perhaps, participants not wish-
ing to discuss their financial challenges. This suggests a need for 
more “push-out” of information on financial assistance using dis-
creet, supportive, strategies.

This study has several limitations that need to be considered 
when interpreting the results. The number of cancer survivors lost 
to follow-up from the start of CanWell to follow-up may have af-
fected the results of the fitness testing. However, the CanWell levels 
of adherence are similar, or better, than other exercise intervention 
studies (Courneya et al., 2005; Haas et al., 2012; Jancey et al., 
2007; Linke et al., 2011). Other factors affecting CanWell exercise 
adherence have been discussed in detail elsewhere, however, briefly 
included disease progression, injuries not related to exercise (e.g. 
falls), vacations, and return to work (Cheifetz et al., 2013). These 
same factors may have contributed to post-program non-adherence 
and may explain the decline in some health indicators identified 
with longer follow-up. The small subgroups in cancer diagnostic 
groups other than breast cancer limited our ability to delve deeper 
assessing the contribution of cancer diagnosis on exercise behaviours 
or outcomes. The lack of a full medical examination at final fol-
low-up limited our ability to determine the extent to which cancer 
reoccurrence/progression or other comorbid health problems may 
have affected behaviour or performance. Finally, since this work was 
quantitative, we were unable to fully explain the benefits, barriers 
or facilitators that contributed to the effects we observed. Future re-
search should include sufficient numbers of patients with different 
types of cancer to analyze diagnostic subgroup effects, add a qualita-
tive component to determine factors that affect intention and be-
haviour, and evaluate different variants in the approach that affect 
follow-up (i.e. tune-up visits) or access (variants in program fee 
structure or implementation). 

In summary, we examined the physical fitness and exercise bar-
riers of a mixed group of cancer survivors who previously exercised 
in the CanWell program. Overall, participants exhibited slight 
reductions in endurance, but were able to maintain physical func-
tion and HR-QoL. Furthermore, participants believed that they 
had the skills and knowledge to exercise safely independently in 
the community. However, opportunities to improve confidence, 
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skills, and accessibility for exercise participation and progression 
were found. These findings can inform the development of exer-
cise and education programs for cancer survivors.
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