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Abstract

Background: Ovarian cancer has the highest mortality rate of all gynaecologic cancers. Faced with poor prognoses,
stressful treatment effects and a high likelihood of recurrence, survivors must confront significant physical and
psychological morbidities that negatively impact health-related quality of life. Frequently reported side effects
include cancer-related fatigue, peripheral neuropathy, and psychological distress. Exercise and cognitive behavioral
therapy interventions have counteracted such adverse effects in other cancer populations.

Objective: To investigate the feasibility and benefits of a 24-week home-based exercise intervention, coordinated
with 12 weeks of cognitive behavioral therapy (two sessions per month), developed for two types of patients
diagnosed with epithelial ovarian cancer: 1) those undergoing primary treatment with adjuvant chemotherapy after
primary surgery; 2) those on surveillance after completing treatment within the last 2 years.

Methods: Participants were recruited from the Gynaecologic Oncology Clinic. Eligible participants completed
baseline assessments and were provided with home-based exercise equipment. Cognitive behavioral therapy was
provided every other week for patients via telephone. Assessments were completed at baseline (T1), 3 months (T2)
and 6 months (T3).

Results: 19 of the 46 eligible patients approached were enrolled, with 7 patients in the treatment group and 12 in
the surveillance group. There was a significant within group increase in peak VO2 from baseline to 6 months:
F(2,16) = 5.531, p = 0.015, partial η2 = 0.409.

Conclusion: The combined 6-month exercise-cognitive behavioral therapy intervention was associated with
significant increases in aerobic fitness in epithelial ovarian cancer patients assessed. These improvements were
similar regardless of whether the patient was receiving chemotherapy or under surveillance.

Keywords: Ovarian cancer, Exercise, Cognitive behavioral therapy, Chemotherapy, Health-related quality of life,
Epithelial ovarian cancer
Introduction
Ovarian cancer is the 5th most common female cancer [1]
and has the highest mortality of all gynaecologic cancers
[2], with epithelial ovarian cancer (EOC) being the most
prevalent subtype (accounting for ~90% of ovarian can-
cers) [3]. Most cases are diagnosed during advanced stages
because of non-specific symptoms and the absence of
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effective early detection [3], with standard care typically
consisting of cytoreductive surgery followed by platinum
and taxane-based chemotherapy [4,5]. Common side ef-
fects include nausea, poor sleep, vomiting, lost appetite,
alopecia, anemia, increased infection risk, peripheral neur-
opathy and cancer-related fatigue (CRF) [5,6]. These ef-
fects, in combination with the poor prognosis, contribute
to depression, anxiety [7-10] and/or posttraumatic stress
disorder (PTSD) symptoms [8]. For many years, ovarian
cancer patients were viewed as a fragile, inactive cohort,
with little attention directed towards physical activity
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interventions. Indeed, interventions have been largely
aimed at improving ovarian cancer survivorship via drug
treatment [4-6,11,12]. Nonetheless, current research indi-
cate that ovarian cancer survivors who meet healthy phys-
ical activity guidelines self-report less CRF and better
sleep, psychosocial functioning and HRQOL [13-15]. Psy-
chological interventions have also been found to decrease
CRF symptoms [16,17] anxiety, depression, and treatment
side effects in cancer patients [18-32] with positive re-
sults extending to 4 months [27,28], 6 months [29], and
12 months post treatment [30,31], especially when inter-
ventions focus on better self-management and decision-
making [33]. A study conducted with gynaecological cancer
patients indicated that women perceive physical activity
participation as important and beneficial in terms of im-
proved psychological well-being and physical functioning
[34]; hence when ovarian cancer patients were asked if they
would participate in a physical activity program, 54% an-
swered ‘yes’ and 33% answered “maybe” [15], with the ma-
jority of positive responders (69%) preferring interventions
within 1 year of treatment completion and the remainder
(31%) preferring to start during treatment [15]. Similarly, a
randomized control trial assessing feasibility and efficacy of
a physical activity behavioural change intervention in man-
aging fatigue with gynaecological cancer survivors found
that physical activity interventions for gynaecological can-
cer survivors is not only feasible in terms of participants’
programme adherence and evaluation but also with their
improvement of reported fatigue [35].
As a result, based on data indicating exercise interven-

tions and cognitive behavioral therapy (CBT) interven-
tions counteract adversive effects in other cancer
populations [36-46], specifically stimulating positive cogni-
tive and cardiovascular responses that improve mood,
sleep, physical functioning and reduce CRF [42], we cre-
ated and piloted a combined intervention specifically for
EOC patients. Such interventions are warranted as higher
levels of physical inactivity, depression and anxiety are
seen in ovarian cancer patients when compared to patients
with other life threatening illnesses and the general popu-
lation [7,9,10]. Studies found that interventions may spe-
cifically prevent the development or exacerbation of PTSD
symptoms. One particular study conducted using psycho-
metric analysis with ovarian cancer patients found that
14% of newly diagnosed patients qualified for sub-
syndromal PTSD diagnoses [8].
While it is unexplored to combine a counseling inter-

vention like CBT with a home-based exercise intervention,
we wanted to gain the advantage of exercise-related reduc-
tions in CRF [36-39,41]. Studies by Pinto et al. and by
Mock et al., found that home-based physical activity inter-
ventions had positive effects on HRQOL, fatigue levels
and body composition for breast cancer patients [47,48],
especially when coupled with brief telephone contact [47].
Additionally, the detriments of HRQOL associated with
CRF have been reduced by exercise interventions in mul-
tiple cancer populations [36-39,41] leading to a consensual
judgment that exercise can be an effective modality for re-
ducing CRF [42,43]. Exercise alleviates CRF symptoms
through adaptive cardiovascular responses and improve-
ments in sleep quality and mood [42], advancing views
that exercise, during cancer treatment, can generically re-
duce side-effects. Although it may seem counterintuitive
that exercise alleviates CRF, findings have conversely sug-
gested that prolonged bed rest and decreased activity lead
to muscle mass loss and reduced cardiac output which, in
turn, leads to decreased ability to perform daily tasks [42].
Interventions for breast cancer patients during and after
chemotherapy and a previous study with ovarian cancer
patients found that physically active patients reported re-
duced CRF and improved HRQOL, cardiorespiratory fit-
ness, and physical functioning [13,49].
When psychological interventions are analyzed we find

that a meta-analysis of 45 psychological intervention stud-
ies with cancer patients concluded all interventions were
better than usual care in positively affecting patient’s psy-
chosocial wellbeing McCorkle et al. found that for post-
operative gynaecological cancer patients (61.8% diagnosed
with primary ovarian cancer) [33], interventions aimed at
better self-management and more active decision-making
[33] were associated with less uncertainty and symptom
distress, and improvements in mental/physical HRQOL
[33]. Hence, similar to the exercise component, the CBT
was designed to be home-based, delivered via the tele-
phone given past indications of effectiveness [50-56].
This pilot study aimed to investigate the potential

feasibility and benefits of an exercise-based intervention,
coordinated with CBT, customized for invasive EOC pa-
tients who were: 1) undergoing primary treatment with
adjuvant chemotherapy after primary surgery; or 2) on
active surveillance after completing treatment within the
last two years. One study objective, for each group, was
identifying the stage of cancer care associated with the
most feasible, effective and beneficial interventions com-
bining exercise and CBT.

Methods
This study was approved by the Research and Ethics
Board at the University Health Network. Participants
were recruited from the gynaecologic oncology out-
patient clinics at the Princess Margaret Hospital (PMH)/
University Health Network in Toronto, Ontario. Partici-
pants were recruited (treatment patients and patients on
surveillance after treatment completion) with the general
inclusion criteria being: 1) fluency in English; 2) absence
of diagnosed psychosis, dementia, significant cardiovas-
cular impairments (i.e. congestive heart failure, coronary
artery disease, or uncontrolled hypertension) or disease
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recurrence; and 3) no contraindications to exercise. Par-
ticipants were further stratified into two groups based on
the following criteria: 1) participants eligible for the treat-
ment phase group were newly diagnosed with EOC, fallo-
pian or primary peritoneal cancer and had received no
more than two cycles of platinum-based chemotherapy,
had been treated with primary surgery and were asymp-
tomatic disease, if metastatic disease was persistent after
surgery; 2) Participants eligible for the surveillance phase
group were women who completed treatment for ovarian,
fallopian or primary peritoneal cancer but were no more
than two years post-treatment, had no evidence of recur-
rent disease by physical examination, biochemistry and/or
imaging, and currently were not receiving active treat-
ment. Clinical information obtained from medical records
included disease stage, treatment, past history of depres-
sion/anxiety, past history of hypertension/cardiac disease
and functional status.

Recruitment
Clinic lists were reviewed for eligibility by clinic physicians
and patients were approached by the research coordinator
based on eligibility. Patients in the treatment phase group
were approached after surgery but before completing two
cycles of adjuvant chemotherapy and the surveillance
phase group were approached when they were transitioned
to surveillance near the end of their treatment.

Procedures
Eligible participants returned to the hospital for baseline
assessments where they completed a questionnaire pack-
age consisting of a demographic profile, physical activity
questionnaire and psychological functional and various
health-related quality of life (HRQOL) questionnaires in-
cluding anxiety, depression, self-efficacy, neuropathy,
and fatigue. Self-report assessments were followed by
physical assessments that included an aerobic fitness
test. Baseline assessments were followed by identical as-
sessments conducted at 12 weeks and 24 weeks.
At baseline assessment, participants were introduced to

the home-based exercise training and provided individual-
ized prescriptions and equipment: stability ball, yoga mat,
and resistance bands (light, moderate and advanced ten-
sion levels). Participants received an individualized pro-
gram designed by a certified exercise physiologist (CEP) to
improve musculoskeletal and cardiovascular fitness. Each
exercise prescription was individually structured based on
light-moderate aerobic exercise (brisk walking) and 10
resistance training exercises: 1) stability ball wall squats;
2) push-ups (wall, modified or traditional); 3) resistance
band seated row; 4) hamstring curl; 5) lateral raises; 6) tri-
ceps extension; 7) biceps curls; 8) upright rows; 9) stability
ball crunches; 10) hip extension. Each exercise was initially
performed for 2 sets of 8 to 12 repetitions, with increased
sets and repetitions contingent on CEP judgment and
guidance. The aerobic exercise component was paced at a
moderate intensity, requiring 60–70% of the participant’s
estimated heart rate maximum (from baseline assessment)
or 4–7 on the Ratings of Perceived Exertion (RPE) on a 10
point scale. Physical activity was encouraged for 3 to 5
times per week for 30–60 min per session, progressively
increasing RPE over 6 months. Participants completed
aerobic and resistance trainings on alternate days and
recorded weekly activity in a detailed exercise manual with
exercise descriptions conveyed verbally and pictorially in
coordination with step-by-step exercise safety guidelines.
CBT counselling sessions were completed by phone (be-

tween participant and CBT counsellor) for one hour dur-
ation every two weeks. The CBT intervention addressed
topics such as death, recurrence, fear, anxiety, pain, hope,
and happiness.

Measures
Psychological and demographic questionnaire measures
Demographic data collected included: age, ethnicity, mari-
tal status, household income, education, history of psy-
chological impairments, and history of physiological
impairments. Other data collected include patient’s
hospital records: age at diagnosis and stage of disease.
Patient’s hospital records were used in addition to a ques-
tionnaire to gather relevant information. Self-reported
HRQOL and Psychosocial Outcomes questionnaires were
used: The Functional Assessment of Cancer Treatment-
Ovary (FACT-O)which assessed ovarian related quality
of life factors when combined with the FACT-G (FACT-
general); FACIT-Fatigue: used to assess fatigue in cancer
populations; FACT-ES: used to assess the effects of endo-
crine treatment; Profile of Mood States-SF Vigor Scale
(POMS-SF-V): used to assess vigor and mood; FACT-
GOG/NTX: an additional treatment-specific subscale used
to assess chemotherapy-induced peripheral neuropathy;
Center for Epidemiologic Studies-Depression Scales
(CES-D): used to assess clinical / non-clinical levels of de-
pression in clinical and community samples; State Trait
Anxiety Inventory (STAI-Y): used to assess the current level
of anxiety for both state and trait features; Posttraumatic
Stress Symptoms: The Posttraumatic Stress Disorder
Checklist – Civilian Version (PCL-C): used to assess post-
traumatic stress symptomology; Cancer Behavior Inventory-
Brief (CBI-B): used to assess cancer-coping self-efficacy;
and Godin Leisure-Time Exercise Questionnaire-Leisure
Score Index: used to assess exercise intensity and frequency.

Fitness measurements
Tests focused on cardiovascular status (resting heart rate
and blood pressure), body composition (height(m),
weight(kg), waist circumference (cm), and body fat per-
centage using skin folds), aerobic capacity (ml/kg/min)
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and muscular strength (grip dynamometry (kg)). Body fat
was determined by the sum of three skinfolds using a skin-
fold caliper (triceps, suprailiac and the thigh) [57]. The
Modified Bruce Protocol Treadmill Test was used to as-
sess patients’ aerobic capacity, derived through a VO2 peak
score. Participants were asked to walk to their maximum
and the final speed and grade was converted into a VO2

peak score, according to ACSM’s metabolic equation [58].
Height (m) and weight (kg) were converted into a BMI
score (kg/m2).

Statistical analysis
Statistical analysis was conducted using the Statistical
Package for the Social Sciences version 17 [59]. Group
differences in demographic characteristics were analyzed
using chi square tests for categorical variables and inde-
pendent t-tests for continuous variables. Following per
protocol, repeated measures ANOVA was used to exam-
ine change over time for each variable across three time
points (baseline, 3 months, and 6 months).
Identifie
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19 Patients

Could No Longe
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14 Patients
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11 Patients

*  Cancer Recurrence (n=4)
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Figure 1 Timeline of recruitment and involvement for treatment and
recruited, declined, loss to follow-up and those who participated.
Results
Recruitment results
Patients were recruited over a period of four months
(March 2011 to July 2011). Based on eligibility criteria,
57 patients were identified (Figure 1). During the time
period given for potential participants to consider par-
ticipation in the study, 11 patients were not eligible for
the study.
The potential participants for the surveillance phase

group were deemed not eligible due to cancer recur-
rence (n = 4); potential treatment phase participants
were not eligible because they had received more than
2 cycles of chemotherapy (n = 4) or they were treated
with neoadjuvant chemotherapy and did not receive pri-
mary cytoreductive surgery (n = 3).
Consequently of the 46 participants who were eligible,

13 patients declined and 14 could not be reached for
follow-up contact. Reasons for participants declining
were: felt they were already too active (n = 2), felt unable
to commit (n = 4), lived too far away (n = 2), involved in
d
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another exercise program (n = 1) or refused to participate
without reason (n = 4). A total of 19 patients agreed to
participate in the study, yielding a 41% accrual rate, with 7
patients eligible for the treatment group, while 12 patients
were eligible for the surveillance group. From the partici-
pants who agreed to participate there was a total attrition
rate of approximately 26% (3 in treatment group, 2 sur-
veillance group). In the treatment group, attrition was at-
tributed to 2 drop-outs and 1 loss to follow-up while in
the surveillance group, attrition was attributed to 1 loss to
follow-up and 1 disease recurrence.
Table 1 displays the demographic variables for the par-

ticipants for each group in the study. Between the treat-
ment and surveillance groups, minimal differences were
found in regards to marital status, education, income
and age. However, some differences were observed with
regards to stage of disease and ethnicity. Though not
significant, there were proportionally more women with
early staged cancer were in the surveillance group than
in the treatment group (χ2 (1,19) = 2.423, p = 0.120).
The treatment group was entirely made up of white

women while the surveillance group was nearly equally
divided between white and other ethnicities (Table 1),
χ2(1,19) = 3.958, p = 0.047.

Intervention results
Results indicate the amount of participants who were
assessed for all three time point.
Table 1 Demographic variables for sample divided by treatm

Demographic measures

Marital status (n = 19)

Married/Cohabiting

Single/Divorced/Widowed

Ethnicity (n = 19)

Caucasian

Other ethnicity

Education (n = 18)

Some university or less than

University/College or more

Missing

Income (n = 17)

$80,00 and over

Under $80,000

Refused

Stage (n = 19)

Stage I/II

Stage III

Age (y) (n = 19)

Mean age (SD)
* Asymp. Sig (2 sided), p < .05.
a p values based on sample sizes specified in \demographic measures column.
VO2 peak analysis
An independent t-test showed no statistical significant dif-
ferences between the two groups at baseline, t(16) = .139,
p = 0.891. There was no significant main effect of group:
F(2,14) = 1.407, p = .277, partial η2 = 0.167 (Table 2). There
was however a significant increase in VO2 peak over time:
F(2,14) = 6.905, p = .008, partial η2 = 0.497.

Waist circumference
There were no baseline differences t(17) = −.287, p = 0.778,
group by time interaction or main effect of group: F(2,22) =
2.660, p = .092, partial η2 = 0.195. There was, however, an
increase in participant’s waist circumference overtime:
F(2,22) = 4.257, p = .027, partial η2 = 0.279 (Table 2).

Body fat percentage
At baseline there was no significant group difference,
t(17) = −.851, p = 0.406. There was a significant group by
time effect for body fat %, F(2,22) = 4.562, p = 0.022, par-
tial η2 = 0.293. Treatment group had a significant in-
crease in body fat % from month 3 to month 6 with a
mean difference of 7.2%, p = .002 (Table 2).
Physiological measure of grip strength did not show

any statistically significant change for the participants
nor did BMI.
Psychological questionnaire measures used in the

study did not yield statistically significant changes for
trait anxiety, CBI, POMS, PCL, CESD, and the FACT
ent status

Treatment Surveillance P valuea

5 (26%) 5 (26%)
0.210

2 (11%) 7 (37%)

7 (37%) 7 (37%)
0.047*

0 (0%) 5 (26%)

4 (21%) 7 (37%)

0.8923(15.5%) 4 (21%)

1 (5%)

4 (21%) 4 (21%)

0.2793 (15.5%) 6 (32%)

2 (11%)

1 (5%) 6 (32%)
0.236

6 (32%) 6 (32%)

52.7 (12.1) 57.8 (12.0) 0.385



Table 2 Physiological and fitness variables for
participants assessed at each time-point

N Baseline 12 weeks 24 weeks P value

VO2(ml/kg/min) Peak

Treatment 3 30.0 (8.0) 36.8 (4.8) 38.3 (2.9) *
0.008b

Surveillance 6 29.1 (7.7) 30.7 (6.9) 33.0 (3.2)*

Waist circumference

Treatment 3 89.7 (18.6) 91.5 (19.9) 95.0 (20.1)*
0.027b

Surveillance 10 92.2 (12.4) 92.5 (12.1) 92.8 (11.2)*

Body Fat %

Treatment 3 57.7 (7.5) 53.7 (7.3) 61.0 (6.6)†‡
0.022c

Surveillance 10 67.4 (7.6) 67.5 (6.0) 65.7 (4.1)
Values are means (SD).
*significantly different from time 1 within group.
†significant between groups (p < 0.05).
‡significantly different from time 1 between groups.
b within group (overtime).
c group by time interaction.

Table 3 Psychological variables for participants assessed
at each time-point

N Baseline 12 weeks 24 weeks P valueb

State anxiety

0.359Treatment 3 35.7 (14.0) 42.7 (10.0) 52.3 (24.4)

Surveillance 5 38.8 (15.1) 40.6 (18.0) 43.2 (18.3)

Trait anxiety

0.080Treatment 3 37.3 (9.6) 42.7 (8.1) 32.7 (11.0)

Surveillance 5 34.4 (15.0) 36.4 (20.8) 34.8 (16.1)

FACT-G

0.605Treatment 3 75.7 (12.7) 67.3 (9.7) 73.3 (18.6)

Surveillance 10 81.9 (19.0) 83.2 (16.3) 83.2 (17.7)

FACT-ES

0.346Treatment 3 104.0 (43.8) 119.0(16.5) 124.6 (17.1)

Surveillance 10 138.3(26.4) 138.3 (26.5) 140.9 (25.2)

FACT-O

0.625Treatment 3 105.3 (20.5) 94.9 (10.16) 103.9 (22.7)

Surveillance 10 116.3 (22.8) 117.8 (22.4) 117.3 (22.8)

FACT-F

0.693Treatment 3 103.3 (23.7) 96.9 (11.4) 105.3(27.8)

Surveillance 10 123.4 (28.9) 124.2 (26.9) 124.5 (27.3)

FACT-GOG

0.401Treatment 3 108.3 (21.1) 99.9 (6.4) 105.6 (27.1)

Surveillance 10 119.5 (21.6) 117.0 (22.4) 119.2 (23.0)

CBI

0.742Treatment 3 95.7 (11.0) 101.7 (9.9) 101.7 (9.6)

Surveillance 3 94.7 (16.0) 100.0 (10.6) 89.0 (14.0)

CESD

0.797Treatment 3 16.3 (12.5) 17 (7.2) 13.3 (15.3)

Surveillance 5 10.2 (8.0) 6 (6.6) 9.0 (9.6)

PCL

0.270Treatment 3 32.7 (8.1) 37.7 (9.0) 29.0 (10.6)

Surveillance 8 33.5 (10.2) 33.0 (11.0) 31.3 (11.8)

POMS

0.983Treatment 3 26 (3.5) 34.0 (14.0) 30.7 (7.5)

Surveillance 10 41.4 (15.8) 35.1 (27.0) 39.4 (19.7)

Values are means (SD).
b within group (overtime).
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questionnaires (Table 3). Trait anxiety showed non- sta-
tistically significant decreases along with POMS, CESD
and PTSD and all indicating that by the end of the inter-
vention trait anxiety, mood, PTSD and depression were
decreasing. Non-significant increases were seen with the
CBI, and non-significant increases were seen with the
FACT questionnaires for surveillance; indicating that by
study completion participants’ level of confidence and
self-efficacy and HRQOL was increasing.
Table 4 depicts the number of sessions that were com-

pleted for the CBT portion of the study. Although attri-
tion did occur, CBT sessions were accounted for in the
total of all participants as well as at study completion.
Of the 19 participants, 5 did not complete all time point
assessments. Of the remaining 14 participants who com-
pleted the intervention assessment time points, 13 of
them completed 9 or more (over 75%) of the bi-weekly
CBT telephone sessions. No statistical significance was
found between the two groups of women, nor did they
statistically affect the outcome variables.

Discussion
There was a significant increase in aerobic fitness from
baseline to 6 months in both treatment and surveillance
patients. Although adherence to the exercise program was
not available, the increase in VO2 peak suggests that partic-
ipants likely participated in some form of regular physical
activity which leads to improved cardiovascular function-
ing. A recent meta-analysis reports that aerobic exercise in-
terventions improve cardiopulmonary function and body
composition in women with breast cancer [60]. There were
significant increases in waist circumference and body fat
percentage that is typically seen with chemotherapy treat-
ment [61]. The greatest weight gain is typically observed in
women who become menopausal during treatment [61].
Participants with the greatest gain in body fat percentage
may have gained weight as a result of treatment related ef-
fects. It can be attributed to treatment related changes such
as hormonal changes, supportive medication given such as
steroids to prevent nausea and psychosocial factors [61].
However, it is unclear whether the gain in adiposity was at-
tenuated by exercise or whether the increased cardiovascu-
lar function resulted from the intervention given the
absence of a control condition and adherence data.
Sample size was relatively small in this study, challen-

ging the generalizability of findings. However, the large
effect sizes still enable us to attain statistical significance
in many outcomes and thus a larger sample size may not



Table 4 Completed cognitive behavioral therapy counselling sessions for participants

1/12
(%)

2/12
(%)

3/12
(%)

4/12
(%)

5/12
(%)

6/12
(%)

7/12
(%)

8/12
(%)

9/12
(%)

10/12
(%)

11/12
(%)

12/12
(%)

Treatment 1 (5%) 1 (5%) 2 (11%) 1 (5%) 2 (11%)

Surveillance 1 (5%) 1 (5%) 3 (11%) 3 (16%) 3 (16%)

Total for all participants (N = 19) 1 (5%) 1 (5%) 1 (5%) 1 (5%) 3 (16%) 4 (21%) 3 (16%) 5 (26%)

Lost to attrition 1 (5%) 1 (5%) 1 (5%) 2 (11%)

Total at study completion (n = 14) 0 (0%) 0 (0%) 0 (0%) 1 (5%) 3 (16%) 2 (11%) 3 (16%) 5 (26%)
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have been needed [62]. It is reasonable to take note of the
non-significant changes in the data that could be clinically
significant. For example, there were non-significant de-
creases in trait anxiety scale. In regards to the trait anxiety
measure, recent studies have demonstrated trait anxiety
changes can be attributed to the effects of interventions
[63-65]. One interesting example is a frequently cited study
by Davidson et al. where a mindfulness meditation training
intervention, in a randomized controlled trial, resulted in
significantly lower post-treatment trait anxiety scores when
compared to randomly allocated wait-list controls [66],
suggesting trait anxiety is a relevant outcome measure in
behavioral interventions when an appropriate sample size
can be recruited. Increasing CBI scores observed indicate
higher levels of confidence at time 3 (vs. time 1) while
POMS, PCL and CESD were decreasing indicating less
symptomology of depression, post-traumatic stress disorder
and mood disturbances at time 3 (vs. time 1). Results from
the FACT-G, FACT-O, FACT-ES, FACT-F, and FACT-
GOG/Ntx indicate very modest increases in HRQOL fac-
tors by 6 months for participants of the surveillance group.
On average, women in the surveillance group reported
higher HRQOL benefits than women in the treatment
group. Predictably, during active treatment, HRQOL fac-
tors become more disrupted. Perhaps HRQOL increases
the more removed the patient is from active treatment [67].
Participants in the study all completed more than half

of the telephone based cognitive behavioural therapy
counselling sessions. It was found that the CBT portion
of the study provided no additional benefits, as everyone
in the study adhered to the CBT counselling. Although
no immediate benefits for CBT were observed, it is sug-
gested that CBT interventions are most beneficial on
QOL factors in longer-term follow-up periods [45,46].
Suggesting that in the future a post intervention assess-
ment should be conducted to better understand the
affect CBT has on QOL measures.

Discussion of results overview
Statistical significance was found with a limited sample
size, providing evidence that EOC patients are capable
of participating in an exercise program especially when
the exercise program employs a home-based approach,
validating the evidence found by Stevinson et al. [15].
Limitations and future direction
This study assessed psychological distress and quality of
life findings through self-report questionnaires. With
such a small sample size, the generalizability of these
findings is limited. Another limitation of the study is the
lack of fitness adherence data. We were unable to link
each participant’s increase in VO2 peak directly to exer-
cise program adherence although increased fitness levels
are typically associated with increased exercise of some
kind. Nonetheless, this was the first study to date to im-
plement an exercise intervention with ovarian cancer pa-
tients. Due to the uncertainty of the cohorts’ physical
fitness and overall capabilities, muscular strength was
determined solely by grip strength. For a group of
women who may experience neuropathy in their hands,
this may not be an optimal assessment of true musculo-
skeletal fitness. In addition to the grip strength, assess-
ments like the stand/sit and reach test for flexibility and
the partial curl-up for abdominal and back fitness, might
optimally be included in an overall evaluation of pa-
tients’ muscular fitness, according to the age appropriate
guidelines for gender [58]. Despite the small sample size
this pilot study brings awareness to a cohort of women
who have shown interest in physical activity regardless
of treatment difficulties and treatment trajectory [15].
This study was designed to assess whether an exercise-

CBT intervention was feasible and beneficial for ovarian
cancer patients. Although overall fitness benefits were
observed in subjects, the pilot nature of the study pre-
cluded use of a non-intervention control group. None-
theless, the study provided a platform for further studies
which can more rigorously test the interventions. An im-
portant future direction is a randomized control trial,
with adequate sample size. The overall goal is to provide
ovarian cancer patients with better HRQOL after diag-
nosis, while bringing attention to the medical and health
care system of the overall benefits that exercise and
counseling can have during a patients’ treatment and
coping trajectory post diagnosis.

Conclusion
Results from this pilot study of a home-based exercise
intervention coupled with cognitive behavioral interven-
tion therapy sessions for ovarian cancer patients indicate
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significant increases in VO2 peak over time from baseline
to 6 months. Focusing on patients’ HRQOL factors, in-
creases from baseline to 6 months were seen in the FACT
questionnaires amongst the participants, suggesting that
regardless of what point in the trajectory of treatment a
patient is at, some HRQOL benefits may be seen (in
chemotherapy or on surveillance). Ultimately, this pilot
study has provided evidence that an exercise intervention
aimed at increasing cardiorespiratory fitness with ovarian
cancer patients is possible and potentially beneficial, feas-
ible and effective at two points in the ovarian cancer cop-
ing trajectory.

Abbreviations
(BMI): Body Mass Index; (CBI-B): Cancer Behavior Inventory-Brief;
(CRF): Cancer-Related Fatigue; (CES-D): Center for Epidemiologic Studies
Depression Scale; (CBT): Cognitive Behavioral Therapy; (FACT-ES): Functional
Assessment of Cancer Therapy-Endocrine Subscale; (FACIT-F): Functional
Assessment of Chronic Illness Therapy-Fatigue; (FACT-G): Functional
Assessment of Cancer Therapy-General; (FACT GOG-Ntx): Functional
Assessment of Cancer Therapy/Gynecologic Oncology Group–Neurotoxicity;
(FACT-O): Functional Assessment of Cancer Therapy-Ovarian;
(FACIT): Functional Assessment of Chronic Illness Therapy; (HRQOL): Scales
Health-Related Quality of Life; (PTSD): Posttraumatic Stress Disorder;
(PCL_C): Posttraumatic Stress Disorder Check List Civilian Version; (POMS-
SF): Profile of Mood States-Short Form; (STAI-Y): State Trait Anxiety Inventory.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SM, CG, DS, SF, JK and PR conceived of the study, participated in its design
and coordination and drafted the manuscript. SM and JK performed the
statistical analysis. All authors read and approved the final version of the
manuscript.

Acknowledgements
This study had funding from the Princess Margaret Hospital Foundation. This
study was conducted with the assistance of several individuals who have
generously contributed their time, effort, and talents. It is with great
gratitude that we acknowledge the contributions of the gynaecology staff at
Princess Margaret Hospital, staff at ELLICSR and to Yasmine Halwani for all
their help and assistance during this process.

Author details
1School of Kinesiology and Health Science, York University, 4700 Keele Street,
Toronto, Ontario M3J 1P3, Canada. 2Kinesiology Program, University of
Guelph-Humber, Toronto, Ontario, Canada. 3Survivorship Exercise Program,
University Health Network, Toronto, Ontario, Canada. 4Division of
Gynecologic Oncology, Princess Margaret Hospital, Toronto, Ontario, Canada.
5Department of Obstetrics and Gynecology, University of Toronto, Toronto,
Ontario, Canada. 6Cancer Care Ontario, Toronto, Ontario, Canada. 7Centre for
Addiction and Mental Health, Toronto, Ontario, Canada.

Received: 3 December 2012 Accepted: 24 March 2013
Published: 4 April 2013

References
1. Canada NClo: Canadian Cancer Statistics, C.N.D. Number, Editor. 2009.
2. Ovarian Cancer Canada: Ovarian Cancer Canada. 2012. [cited 2012 March];

Available from: http://www.ovariancanada.org/.
3. Society AC; 2006. [updated 2006; cited]; Available from: http://www.cancer.org/.
4. Institute. NC: Epithelian Ovarian Cancer Treatment (PDQ). 2009. [cited 2009

Sept. 11]; Available from: http://www.cancer.gov/cancertopics/pdq/
treatment/ovarianepithelial/healthprofessional.

5. Society CC: Treatment for Ovarian Cancer. 2009. [updated 2009 July 21, 2009;
cited 2009 Sept. 11]; Available from: http://www.cancer.ca.
6. Treatment and Recovery: Ovarian Cancer Canada. 2009. [updated 2009;
cited 2009 Sept. 11]; Available from: www.ovariancanada.org/.

7. Bodurka-Bevers D, Basen-Engquist K, Carmack CL, Fitzgerald MA, Wolf JK,
deMoor C, Gershenson DM: Depression, anxiety, and quality of life in patients
with epithelial ovarian cancer. Gynecol Oncol 2000, 78(3 Pt 1):302–308.

8. Guglietti C, Rosen B, Murphy KJ, Laframboise S, Dodge J, Ferguson S, Katz J,
Ritvo P: Prevalence and Predictors of PTSD in Women undergoing an
Ovarian Cancer Investigation. Psychological Services 2010, 7(4):266–274.

9. Kornblith AB, Thaler HT, Wong G, Vlamis V, Lepore JM, Loseth DB, Hakes T,
Hoskins WJ, Portenoy RK: Quality of life of women with ovarian cancer.
Gynecol Oncol 1995, 59(2):231–242.

10. Norton TR, Manne SL, Rubin S, Carlson J, Hernandez E, Edelson MI,
Rosenblum N, Warshal D, Bergman C: Prevalence and predictors of
psychological distress among women with ovarian cancer. J Clin Oncol
2004, 22(5):919–926.

11. Armstrong DK, Bundy B, Wenzel L, HJuang HQ, Baergen R, Lele S, Copeland
LJ, Walker JL, Burger RA: Intraperitoneal cisplatin and paclitaxel in ovarian
cancer. N Engl J Med 2006, 354(1):34–43.

12. Hennessy BT, Coleman RL, Markman M: Ovarian cancer. Lancet 2009,
374(9698):1371–1382.

13. Stevinson C, Steed H, Faught W, Tonkin K, Vallance JK, Ladha AB,
Schepansky A, Capstick V, Courneya KS: Physical activity in ovarian cancer
survivors: associations with fatigue, sleep, and psychosocial functioning.
Int J Gynecol Cancer 2009, 19(1):73–78.

14. Stevinson C, Faught W, Steed H, Tonkin K, Ladha AB, Vallance JK, Capstick V,
Schepansky A, Courneya KS: Associations between physical activity and
quality of life in ovarian cancer survivors. Gynecol Oncol 2007, 106(1):244–250.

15. Stevinson C, Steed H, Faught W, Tonkin K, Vallance JK, Ladha AB,
Schepansky A, Capstick V, Courneya KS: Physical activity preferences of
ovarian cancer survivors. Psychooncology 2009, 18(4):422–428.

16. Mock V: Evidence-based treatment for cancer-related fatigue. J Natl
Cancer Inst Monogr 2004, 32:112–118.

17. Armes J, Chalder T, Addington-Hall J, Richardson A, Hotopf M: A
randomized controlled trial to evaluate the effectiveness of a brief,
behaviorally oriented intervention for cancer-related fatigue. Cancer
2007, 110(6):1385–1395.

18. Andersen BL, Shelby RA, Golden-Kreutz DM: RCT of a psychological
intervention for patients with cancer: I. mechanisms of change. J Consult
Clin Psychol 2007, 75(6):927–938.

19. Andersen BL, Farrar WB, Golden-Kreutz DM, Glaser R, Emery CF, Crespin TR,
Shapiro CL, Carson WE: Psychological, behavioral, and immune changes
after a psychological intervention: a clinical trial. J Clin Oncol 2004,
22(17):3570–3580.

20. Meyer TJ, Mark MM: Effects of psychosocial interventions with adult
cancer patients: a meta-analysis of randomized experiments. Health
Psychol 1995, 14(2):101–108.

21. Trijsburg RW, van Knippenberg FC, Rijpma SE: Effects of psychological
treatment on cancer patients: a critical review. Psychosom Med 1992,
54(4):489–517.

22. Burish TG, Snyder SL, Jenkins RA: Preparing patients for cancer
chemotherapy: effect of coping preparation and relaxation
interventions. J Consult Clin Psychol 1991, 59(4):518–525.

23. Morrow GR, Morrell C: Behavioral treatment for the anticipatory nausea
and vomiting induced by cancer chemotherapy. N Engl J Med 1982,
307(24):1476–1480.

24. Davis HT: Effects of biofeedback and cognitive therapy on stress in
patients with breast cancer. Psychol Rep 1986, 59(2 Pt 2):967–974.

25. Telch CF, Telch MJ: Group coping skills instruction and supportive group
therapy for cancer patients: a comparison of strategies. J Consult Clin
Psychol 1986, 54(6):802–808.

26. Carey MP, Burish TG: Providing relaxation training to cancer
chemotherapy patients: a comparison of three delivery techniques.
J Consult Clin Psychol 1987, 55(5):732–737.

27. Cunningham AJ, Edmonds CV, Jenkins GP, Pollack H, Lockwood GA, Warr D:
A randomized trial of group psychoeducational therapy for cancer
patients. Patient Educ Couns 1989, 14:101–114.

28. Greer S, Moorey S, Baruch JD, Watson M, Robertson BM, Mason A, Rowden
L, Law MG, Bliss JM: Adjuvant psychological therapy for patients with
cancer: a prospective randomized trial. BMJ 1992, 304(6828):675–680.

29. Worden JW, Weisman AD: Preventive psychosocial intervention with
newly diagnosed cancer patients. Gen Hosp Psychiatry 1984, 6(4):243–249.

http://www.ovariancanada.org/
http://www.cancer.org/
http://www.cancer.gov/cancertopics/pdq/treatment/ovarianepithelial/healthprofessional
http://www.cancer.gov/cancertopics/pdq/treatment/ovarianepithelial/healthprofessional
http://www.cancer.ca
http://www.ovariancanada.org/


Moonsammy et al. Journal of Ovarian Research 2013, 6:21 Page 9 of 9
http://www.ovarianresearch.com/content/6/1/21
30. Maguire P, Tait A, Brooke M, Thomas C, Sellwood R: Effect of counseling on
the psychiatric morbidity associated with mastectomy. Br Med J 1980,
281(6253):1454–1456.

31. Edgar L, Rosberger Z, Nowlis D: Coping with cancer during the first year
after diagnosis. Assessment and intervention. Cancer 1992, 69(3):817–828.

32. Arathuzik D: Effects of cognitive-behavioral strategies on pain in cancer
patients. Cancer Nurs 1994, 17(3):207–214.

33. McCorkle R, Dowd M, Ercolano E, Schulman-Green D, Williams AL, Siefert
ML, Steiner J, Schwartz P: Effects of a nursing intervention on quality of
life outcomes in post-surgical women with gynecological cancers.
Psychooncology 2009, 18(1):62–70.

34. Donnelly CM, Lowe-Strong A, Rankin JP, Campbell A, Blaney JM, Gracey JH:
A focus group study exploring gynecological cancer survivors’
experiences and perceptions of participating in a RCT testing the
efficacy of a home-based physical activity intervention. Support Care
Cancer 2013. [cited 2013 March]; Available from: http://www.ncbi.nlm.nih.
gov/pubmed/23321934.

35. Donnelly CM, Blaney JM, Lowe-Strong A, Rankin JP, Campbell A, McCrum-
Gardner E, Gracey JH: A randomised controlled trial testing the feasibility
and efficacy of a physical activity behavioural change intervention in
managing fatigue with gynaecological cancer survivors. Gynecol Oncol
2011, 122(3):618–624.

36. 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.

37. Dimeo FC, Tilmann MH, Bertz H, Kanz L, Mertelsmann R, Keul J: Aerobic
exercise in the rehabilitation of cancer patients after high dose
chemotherapy and autologous peripheral stem cell transplantation.
Cancer 1997, 79(9):1717–1722.

38. Oldervoll LM, Kaasa S, Knobel H, Loge JH: Exercise reduces fatigue in
chronic fatigued Hodgkins disease survivors--results from a pilot study.
Eur J Cancer 2003, 39(1):57–63.

39. 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):718–723.

40. Mock V, Frangakis C, Davidson NE, Ropka ME, Pickett M, Poniatowski B,
Stewart KJ, Cameron L, Zawacki K, Podewils LJ, Cohen G, McCorkle R:
Exercise manages fatigue during breast cancer treatment: a randomized
controlled trial. Psychooncology 2005, 14(6):464–477.

41. Segal RJ, Reid RD, Courneya KS, Malone SC, Parliament MB, Scott CG, Venner
PM, Quinney HA, Jones LW, D’Angelo ME, Wells GA: Resistance exercise in
men receiving androgen deprivation therapy for prostate cancer. J Clin
Oncol 2003, 21(9):1653–1659.

42. Barnes EA, Bruera E: Fatigue in patients with advanced cancer: a review.
Int J Gynecol Cancer 2002, 12(5):424–428.

43. Dimeo F, Schwartz S, Wesel N, Voigt A, Thiel E: Effects of an endurance
and resistance exercise program on persistent cancer-related fatigue
after treatment. Ann Oncol 2008, 19(8):1495–1499.

44. Hersch J, Juraskova I, Price M, Mullan B: Psychosocial interventions and
quality of life in gynaecological cancer patients: a systematic review.
Psychooncology 2009, 18(8):795–810.

45. Osborn RL, Demoncada AC, Feuerstein M: Psychosocial interventions for
depression, anxiety, and quality of life in cancer survivors: meta-analyses.
Int J Psychiatry Med 2006, 36(1):13–34.

46. Korstjens I, May AM, van Weert E, Mesters I, Tan F, Ros WJ, Hoekstra-
Weebers JE, van der Schans CP, van den Borne B: Quality of life after
self-management cancer rehabilitation: a randomized controlled trial
comparing physical and cognitive-behavioral training versus physical
training. Psychosom Med 2008, 70(4):422–429.

47. Pinto BM, Frierson GM, Rabin C, Trunzo JJ, Marcus BH: Home-based
physical activity intervention for breast cancer patients. J Clin Oncol 2005,
23(15):3577–3587.

48. Mock V, Pickett M, Ropka ME, Muscari Lin E, Stewart KJ, Rhodes VA, McDaniel R,
Grimm PM, Krumm S, McCorkle R: Fatigue and quality of life outcomes of
exercise during cancer treatment. Cancer Pract 2001, 9(3):119–127.

49. McNeely ML, Frierson GM, Rabin C, Trunzo JJ, Marcus BH: Effects of
exercise on breast cancer patients and survivors: a systematic review
and meta-analysis. CMAJ 2006, 175(1):34–41.

50. Lewin B, Robertson IH, Cay EL, Irving JB, Campbell M: Effects of self-help
post-myocardial-infarction rehabilitation on psychological adjustment
and use of health services. Lancet 1992, 339(8800):1036–1040.
51. Garding BS, Kerr JC, Bay K: Effectiveness of a program of information and
support for myocardial infarction patients recovering at home. Heart
Lung 1988, 17(4):355–362.

52. Beckie T: A supportive-educative telephone program: impact on
knowledge and anxiety after coronary artery bypass graft surgery. Heart
Lung 1989, 18(1):46–55.

53. Prochaska JO, DiClemente CC, Velicer WF, Rossi JS: Standardized,
individualized, interactive, and personalized self-help programs for
smoking cessation. Health Psychol 1993, 12(5):399–405.

54. Ogles BMLM, Craig DE: Comparison of self-help books for coping with
loss: Expectations and attributions. J Couns Psychol 1991, 38(4):387–393.

55. McGrath PJ, Humphreys P, Keene D, Goodman JT, Lascelles MA, Cunningham
SJ, Firestone P: The efficacy and efficiency of a self-administered treatment
for adolescent migraine. Pain 1992, 49(3):321–324.

56. Lascelles MAMP, Sullivan MJL, Werk A: Self-administered treatments for
adolescents with headache: Description, applications, and limitations.
Headache Q-Curr Trea 1991, 2:196–200.

57. Jackson AS, Pollock ML, Ward A: Generalized equations for predicting
body density of women. Med Sci Sports Exerc 1980, 12(3):175–181.

58. Heyward VH: Advanced fitness assessment and exercise prescription.
Champaign: Human Kinetics; 2006.

59. SPSS Inc: SPSS Statistics for Windows, Version 17.0. Chicago: SPSS Inc; 2008.
60. Kim CJ, Kang DH, Park JW: A meta-analysis of aerobic exercise interventions

for women with breast cancer. West J Nurs Res 2009, 31(4):437–461.
61. Freedman RJ, Aziz N, Albanes D, Hartman T, Danforth D, Hill S, Sebring N,

Reynolds JC, Yanovski JA: Weight and body composition changes during
and after adjuvant chemotherapy in women with breast cancer. J Clin
Endocrinol Metab 2004, 89(5):2248–2253.

62. Slavin R, Smith D: The Relationship Between Sample Sizes and Effect
Sizes in Systematic Reviews in Education. Educ Eval Policy An 2009,
31:500–506.

63. Longa BC, van Stavelb R: Effects of exercise training on anxiety: A meta-
analysis. Journal of Applied Sport Psychology 1995, 7(2):167–189.

64. Long BC, Haney CJ: Coping strategies for working women: Aerobic
exercise and relaxation interventions. Behav Ther 1988, 19(1):75–83.

65. Bieling PJ, Anthony MM, Swinson RP: The State-Trait Anxiety Inventory,
Trait version: structure and content re-examined. Behav Res Ther 1998,
36(7–8):777–788.

66. Davidson RJ, Kabat-Zinn J, Schumacher J, Rosenkranz M, Muller D, Santorelli
SF, Urbanowski F, Harrington A, Bonus K, Sheridan JF: Alterations in brain
and immune function produced by mindfulness meditation. Psychosom
Med 2003, 65(4):564–570.

67. Wenzel LB, Huang HQ, Armstrong DK, Walker JL, Cella D: Health-related
quality of life during and after intraperitoneal versus intravenous
chemotherapy for optimally debulked ovarian cancer: a Gynecologic
Oncology Group Study. J Clin Oncol 2007, 25(4):437–443.

doi:10.1186/1757-2215-6-21
Cite this article as: Moonsammy et al.: A pilot study of an exercise &
cognitive behavioral therapy intervention for epithelial ovarian cancer
patients. Journal of Ovarian Research 2013 6:21.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.ncbi.nlm.nih.gov/pubmed/23321934
http://www.ncbi.nlm.nih.gov/pubmed/23321934

	Abstract
	Background
	Objective
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Recruitment
	Procedures
	Measures
	Psychological and demographic questionnaire measures
	Fitness measurements
	Statistical analysis


	Results
	Recruitment results
	Intervention results

	VO2 peak analysis
	Waist circumference
	Body fat percentage

	Discussion
	Discussion of results overview
	Limitations and future direction

	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

