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ABSTRACT

FEASIBILITY, ACCEPTABILITY AND PRELIMINARY EFFECTIVENESS OF A VIDEO
CONFERENCE DELIVERED, GROUP-BASED PHYSICAL ACTIVITY PROGRAM FOR

CANCER SURVIVORS.

Background: Although supervised cancer rehabilitation and exercise programs are
effective for improving health outcomes among cancer survivors, widespread access is lacking,
and the COVID-19 pandemic highlighted the need for innovative ways to reach and serve cancer
survivors in their homes. Method: A single arm, pre-post study to assess feasibility, acceptability
and preliminary effectiveness of Fitness for Cancer Therapy (Fit Cancer), an 8-week, group-
based videoconference delivered exercise program. Feasibility and acceptability were captured
by accrual, attendance and adherence rates and participant satisfaction and analyzed using
descriptive statistics. Preliminary estimates of the effects of Fit Cancer on physical function,
Quality of Life (QOL) and Exercise Self Efficacy (ESE) were measured at pre- and post-program
and analyzed by percent change and one-tailed, paired sample t-tests. Results: A total of n = 39
participated in the study. Accrual (91%), retention (90%), adherence (88%) rates along with
acceptability (94%) findings support feasibility. Physical activity measured by moderate-
vigorous aerobic and resistance exercise had a percent change increase of 69.9% (p <0.05).
Lower (10.4%, p <0.05) and upper body muscular endurance (22.4%, p <0.05) and single-leg
balance (12.1%, p <0.05) all increased significantly. No changes were seen in QOL or BARSE
and a reduction was seen in ESE (-8.1%, p <0.05). Conclusion: Results indicate that a

videoconference delivered exercise program was feasible and acceptable and may help cancer



survivors increase physical activity and muscular strength/endurance. A controlled trial is

required to confirm these findings.
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Introduction

The American Cancer Society estimates nearly 1.9 million new cases of cancer diagnosed
in the US in 2021 [1]. Due to advancements in the therapeutic treatment of cancer, mortality
rates of several cancer types have declined over the last 30 years resulting in a growing number
of cancer survivors within the US [1][2]. The harsh nature of cancer treatment leaves cancer
survivors reporting an average of five additional health issues, with those that are sedentary
reporting more than those who are physically active [3]. It is well researched that physical
activity (PA) can play a critical role in improving treatment related outcomes in cancer survivors,
including reduced anxiety, depressive symptoms, and fatigue, and improved health-related
quality of life and physical function [4]. Despite the positive effects of PA, PA rates are

significantly lower following cancer diagnosis than before cancer diagnosis [5].

PA interventions aim to increase PA levels and subsequently improve treatment related
outcomes in cancer survivors. Both non-supervised and supervised PA interventions have had
success, however supervised interventions tend to have greater adherence to prescribed exercise
compared to non-supervised exercise [6][7]. This suggests that interventions including
supervised exercise sessions result in higher PA levels and thus elicit greater improvements in
treatment-related outcomes such as quality of life (QOL), than non-supervised interventions
[6][7]. Furthermore, supervised interventions that incorporate PA behavior change strategies also
demonstrate greater success in increasing PA compared to interventions that do not include
theoretically informed strategies [8]. For example, a systematic review by Stacey et al. (2015)
found that interventions using the social cognitive theory (SCT) were effective for increasing PA
[9]. Another review by Rossi et al. found significant improvements in PA in breast cancer

survivors when the interventions utilized the SCT [10]. Another element of PA interventions



that has demonstrated success in increasing PA among cancer survivors is group cohesion and
social support. Group cohesion (feelings of camaraderie) and social support (opportunity to be
surrounded by others with shared experiences) have been acknowledged by cancer survivors as a
facilitator in engaging in PA [11]. This suggests group-based supervision may confer additional
benefits, while being more cost-effective than individual supervision (e.g., personal training)

[11][12].

Cancer survivors acknowledge the importance of peer support for PA [10], have reported
that one of the quintessential facilitators for engaging in PA is the social benefit [11], and
describe camaraderie, and the opportunity to be surrounded by others with a shared experience as

motivating for being physically active [12-14].

In summary, extensive literature supports supervised, SCT and group-based delivery as
important elements of PA interventions. Given this, the Fitness for Cancer Therapy (Fit Cancer)
program was developed at Colorado State University in 2017, utilizing supervised, group-based
exercise and a SCT informed PA behavior change approach [13]. Unfortunately, because of the
vulnerability to illness of many cancer survivors, the global COVID-19 pandemic forced many in
person cancer rehabilitation and supervised exercise programs to pause or cease operations.
These programs have either closed indefinitely or adapted their operations for delivery in a
virtual format to continue to support cancer survivors engaging in PA. Fit Cancer elected to
adapt the program for virtual delivery, and to date there are few studies that have examined the
feasibility and effects of an exclusively videoconference delivered exercise program for cancer

Survivors.



Currently, only one previous study has published the effects of supervised exercise
delivered via video conferencing in cancer survivors. This study by Wonders et al. reported on a
12 week program, with weekly personal training sessions delivered via video conferencing. This
study found significant increases in physical function and quality of life outcomes, concluding
that virtual exercise training is feasible for cancer survivors [14]. However, to our knowledge
there is no current evidence for the feasibility of group-based exercise delivered via video
conferencing, or its effects on PA. Group-based PA interventions present additional challenges,
in particular suitable exercise prescription for a variety of people with a variety of comorbidities
and/or physical limitations. Therefore, the purpose of this study is to examine the feasibility,
acceptability and preliminary effects of virtual Fit Cancer; a group-based PA program for cancer

survivors delivered via video conferencing.



Methods

Our intervention was a single-arm study with pre and post intervention assessments. The
research aims were to: (1) assess feasibility, acceptability; and (2) gain a preliminary estimate of
the intervention effects on PA (primary outcome), exercise self-efficacy, QOL, and measures of
physical function. Outcomes were assessed at baseline and immediately post 8-week

intervention.

Participants
Participants were cancer survivors recruited with a convenience sampling method through
support groups, friends and family & internet/social media. Inclusion criteria were (1) >18 years
old, (2) able to speak and read English, (3) diagnosed with any stage and type of cancer, and (4)
have internet access and possess a computer, tablet, or smart phone with a front facing camera.
Exclusion criteria were (1) already doing more than 150 minutes per week of at least moderate
intensity exercise, (2) pregnant or planning to become pregnant in the next 9 months, (3) surgery
planned in the next 9 months, and (4) does not receive medical clearance from health care
provider if he/she answered ‘yes’ to one or more of the items on the Physical Activity Readiness

Questionnaire (PARQ+) health screening questionnaire [15].

Procedures

Consent & Enrollment
Eligible participants received written information of the study procedures including the
data being collected, weekly exercise and data input commitments and privacy information.

Following this, eligible participants had a phone call with an ACSM certified exercise



physiologist where they were given the opportunity to ask questions before giving informed
consent to participate. Once consented, a detailed medical history was collected.

Limited study staff lead to an upper limit of participants in the program at one time.
Because of this, the first 20 participants to complete the consent and enrollment procedure were
allocated to an immediate start. The next 19 to complete the enrollment procedure were allocated
to start following the completion of the first 20. Finally, eligible participants who were not in the
first 39 to enroll were placed on a waitlist to partake in future rounds of the program.

Once enrolled, participants’ baseline assessment was scheduled and they were mailed
program materials which included resistance bands, a FitBit Inspire 2, Fit Cancer workbook,
towel, Fit Cancer branded t-shirt, and water bottle. All study procedures were pre-approved by
Colorado State University’s institutional review board (IRB number 20-9781H) prior to
commencing data collection.

Pre & Post Program Assessments

All enrolled participants met with a study staff member via “Zoom” 1-2 weeks prior to
the program commencing. During this visit anthropometrics were collected and tests of physical
function measuring lower and upper body muscular strength and endurance and balance were
administered. Participants were also given an explanation on how to set up and use the
equipment they had been sent in preparation for their first exercise session. At the end of this
visit participants were given the opportunity to ask questions regarding the questionnaires they
received via email. These questionnaires were completed online via data collection software
REDCap [16]. The baseline questionnaire collected sociodemographic information, PA, exercise
self-efficacy, and quality of life. Within 1-2 weeks of completing the program the post program

assessment was conducted by the same assessor and included the same tests and questionnaires.



Measures
Feasibility

Measures of feasibility included accrual, adherence and retention rates and adverse
events. Accrual rate was calculated by dividing the number of participants who enrolled by the
number of participants who competed the screening form (PARQ+). Adherence was calculated
by dividing the number of sessions attended out of the number offered. Retention rate was
calculated recording anyone who did not complete the program and the reason for this. In
addition, reasons for not enrolling, missing sessions, withdrawing from the program, and adverse
events were recorded. An adverse event was categorized if a participant was unable to complete
an exercise session that resulted in medical attention. Feasibility data was recorded by program

staff and input into the database throughout the program.
Acceptability

Acceptability was assessed via a program satisfaction self-reported questionnaire which
participants completed at the end of the program via REDCap [16]. The questions were opened
ended with Likert Scale [17] responses ranging from “1-“definitely no” to “7-“definitely yes”.
Responses aimed to evaluate the program in a range of areas including enjoyment, perceived
changes in physical function, program staff, environment and social support. Additionally, the
questionnaire required participants to evaluate the technological aspects of the program including
personal comfort in using Zoom and the quality of visuals and audio during sessions.

Physical Activity

PA levels were self-reported using the Godin Leisure-Time Exercise questionnaire

(GLTEQ) Questionnaire [18]. The GLTEQ was administered at baseline and post-program via

REDCap. The GLTEQ contains three open-ended questions to determine the average frequency



of light moderate and vigorous aerobic and resistance exercise performed in a typical week for at
least 15 minutes at a time. Participants were asked to recall this for both their aerobic and
resistance exercise during a typical 7-day period over the last month. An example question
would ask; “Considering a typical week (7 days) over the past month, how many days on
average did you do moderate intensity aerobic exercise (e.g., fast walking, tennis, easy bicycling,
easy swimming, popular and folk dancing) and what was the average duration?” Participants
were provided space to write the average frequency (i.e., days per week), and average duration
(i.e., minutes per session) for each. The GTLEQ has been used extensively in a cancer
population and is a validated and reliable outcome of PA [19]. PA variable outcomes were
assessed by the following calculations;

Light Aerobic Exercise = [frequency of light intensity aerobic exercise per week * duration

per session]

Moderate Aerobic Exercise = [frequency of moderate intensity aerobic exercise per week *

duration per session]

Vigorous Aerobic Exercise = [frequency of vigorous intensity aerobic exercise per week *

duration per session]

Resistance Exercise = [frequency of resistance exercise per week * duration per session]

Total MVPA = [Moderate Aerobic Exercise + (Vigorous Aerobic Exercise x2)]

Total MVPA + Resistance = [Total MVPA + Resistance Exercise]

Quality of Life



QOL was assessed using the Functional Assessment of Cancer Therapy-General (FACT-
G) questionnaire. The FACT-G is a quantitative, self-reported measure of QOL that involves
answering 27 questions to evaluate physical, social, emotional and functional well-being. FACT-
G scores range from 0 to 108, with higher subscale scores indicating better QOL in their
respective domain and a higher total score representing better overall QOL. The FACT-G has
been found to be a reliable and valid measure with a cancer population [20].
Self-Efficacy for Exercise

Self-efficacy for exercise was measured using a modified version of the Exercise Self-
Efficacy (ESE) and Barriers Specific Self-Efficacy Scale (BARSE) questionnaires and were
delivered online via REDCap. The ESE was used to determine an individual’s perceived ability
to exercise 3 times per week for the next 6 months and 12 months while two questions related to
the next 3 and 6 months. Responses ranged from 0% (“not at all confident”) to 100% (“highly
confident”) in 10% increments. The average of the two items was taken. The BARSE aims to
determine an individual’s perception of their ability to exercise in the face of commonly
identified barriers to participation. The BARSE is a 13-item questionnaire, and for each item,
participants indicate their confidence to exercise on a 100-point percentage scale comprised of
10-point increments, ranging from 0% (“not at all confident™) to 100% (“highly confident”).
Total score is calculated by summing the confidence ratings and dividing by the total number of
items in the scale, resulting in a maximum possible self-efficacy score of 100. Both of these self-
efficacy scales have been tested for reliability and validity in a variety of populations including
middle-aged and older adults [21][22].

Physical Function



During the initial assessment participants self-reported height, weight & blood pressure,
and Body Mass Index (BMI) was calculated by the assessor. Resting Heart Rate (HR) was
collected manually with instructions from the assessor. Physical assessments were used to
measure lower and upper body muscular endurance and balance. These included the 30 second
Chair Sit to Stand (STS) test for lower body muscular endurance [23], the 30 second arm-curl
test for upper body muscular endurance [24] & the Single Leg Balance (SLB) test to assess
balance [25]. The chair sit to stand test involves participants beginning in a seated position with
knees at a 90 degree angle and arms folded across their chest. On “Go” participants rise into a
full stand, return to completely seated and complete this action for 30 seconds while the assessor
timed and counted. The 30 second arm-curl tests required participants to stand on the middle of
the 51bs resistance band with flat shoes. On “Go” participants completed a single arm bicep curl
through full range of motion for 30 seconds, before taking a rest and then repeating the process
on the other arm while the assessor timed and counted. The single leg balance test involves
participants balancing on one leg, with hands placed on their hips for as long as possible. The
test ended when participants either touched the ground with their non-stance leg, removed a hand
or hands from their hips or reached 60 seconds. The test was then repeated on the other leg. If
participants balanced for equal to or greater than 30 seconds, they repeated the test on that same
leg with their eyes closed. All tests were conducted using slides & visual demonstrations to
ensure participant understanding prior to commencing the tests.

Program Details
Exercise Sessions

The program consisted of supervised group-based exercise sessions delivered once per

week, via video conferencing software (i.e., Zoom). Sessions lasted 50-60 minutes each



throughout the 8-week program. All sessions were conducted in real-time on Zoom in a small
group (4-6) setting. Sessions began with a group greeting and casual conversation before
switching to a view that only allowed participants to see the instructor and not each other during
exercise. Intensity of sessions was light-moderate, based on an RPE of 3-6 on a 1-10 scale [26]
and a HRR of 30-59%. Participants were taught to self-monitor exercise intensity using RPE and
FitBit Inspire 2 HR monitors. Sessions aimed to target key components of fitness including
aerobic, muscular strength and endurance and flexibility. The exercise instructor would
demonstrate the exercises including appropriate form, before the participants joined in. A
qualified exercise physiologist monitored the participants throughout the entire session. The
exercise sessions consisted of a warm-up, balance & core exercises, exercise circuits and a cool
down with flexibility training. Following completion of the session, participants were emailed a
private YouTube link containing a recording of the instructor throughout the session and

encouraged to repeat it again that week.
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Table 1. Example Exercise Session

Activity

Example Exercises

Time

Warm Up

Full body aerobic movements &

dynamic stretches

5 minutes

Balance & Core Exercises

Single leg balance
Seated core engagement

Standing hip abductions

20-30 seconds per exercise,
for 3 sets.

- 7 minutes total

Circuit 1: Upper & lower
body resistance and aerobic

exercises

Sit to stands/squats
Resistance band rows

Marching on the spot

30 seconds per exercise, for
3 sets with 15 seconds rest.

- 7 minutes total

Circuit 2: Upper & lower
body resistance and aerobic

exercises

Calf raises with support
Resistance band chest fly

Side steps

30 seconds per exercise, for
3 sets with 15 seconds rest.

- 7 minutes total

Circuit 3: Upper & lower
body resistance and aerobic

exercises

Resistance band bicep curls
Resistance band upright rows

Stepping Jacks

30 seconds per exercise, for
3 sets with 15 seconds rest.

- 7 minutes total

Cool Down

Full body static stretching

20-30 seconds per stretch

- 5 minutes total

Discussion Sessions

In addition to the exercise sessions, the program included group-based PA behavior

change discussion sessions targeting independent, long term PA. The discussion sessions were

also conducted in real time via “Zoom”, and held in weeks 3, 5 and 7. The discussion sessions

11




work through a participant workbook designed with a Cognitive Behavioral Theory approach

[27]. Discussion session 1 included team building exercises & SMART Goal Setting, session 2

covered benefits of exercise for cancer survivors & appropriate FITT prescription. Session 3

covered strategies to overcome exercise barriers for independent exercise.

Table 2. Discussion Session Details

Behavior Change Techniques

Session Details

Session 1

Social Support
Action Planning

Self-monitoring

Group introductions and motivation for joining
the program

Team name and goal setting

Individual SMART Goal setting for short & long
term goals

Specify the frequency, duration, intensity, type
and location/context of PA required to reach
goals

Instructions on how to use the Fitbit Inspire 2 to
track activity

Provided with written logs for activity tracking.

Session 2

Evidence based behavior

Instruction on how to perform
a behavior

Information about the benefits of exercise for
cancer survivors, with references to peer-
reviewed literature

Information about aerobic and resistance
exercise, and appropriate Frequency, Intensity,
Time and Type.

Session 3

Review behavior goals

Problem solving

Discuss original goals and modify as appropriate
Discussion of barriers to exercise PA and ways
to overcome them

Provided with additional evidence-based
techniques to overcome barriers & techniques
for exercise maintenance.

Data Analyses

Statistical Analyses were conducted in IBM Statistical Package for Social Sciences

(SPSS) Version 28.0.0.0. All variables were assessed for normal distribution using a Q-Q Plot

and/or Histograms. Feasibility and acceptability data were analyzed using descriptive statistics

12




including means, standard deviations, percentages, median values and ranges. Preliminary
effectiveness outcomes were assessed by comparing pre and post program means via one-tailed,

paired sample t-tests, and calculating percent change. Percent change was calculate using the

re value—post value
P P 100

below formula;
pre value

13



Results
Participants in the program included 39 individuals. Age ranged from 23-76 with a mean
age of 59.6 (Table 3). Participants were largely white (94.4%) female (97.2%) with a college
education or higher (79.5%). Most prevalent cancer types were ovarian (58.3%) and breast
(30.6%). Of the 39 participants, 12 with stage 3 or 4 cancer (33.3%) were still receiving
chemotherapy treatment throughout the program. 24 participants (66.6%) were no longer

receiving chemotherapy treatment. No participants were receiving radiation therapy.

14



Table 3. Participant Characteristics

Mean (SD) or n (%)

Age 59.6 (10.3; range: 23-76)
Sex

Female 35 (97.2%)

Male 1(2.8%)
Race/Ethnicity

White 34 (94.4%)

Black or African American 1 (2.8%)

Asian/Pacific Islander 1 (2.8%)
Education

Completed High School 1 (2.8%)

AA degree/Technical Training 6 (16.7%)

Completed College 7 (19.4%)

Completed graduate school

22 (61.1%)

Combined Household Income

$5,000-$19,999 4 (11.1%)
$20,000-$49,999 4 (11.1%)
$50,000-$99,999 13 (36.1%)
$100,000-$149,999 2 (5.6%)
More than $150,000 6 (16.7%)
Choose not to answer 7 (19.4%)
Cancer Type
Ovarian 21 (58.3%)
Breast 11 (30.6%)
Colorectal 2 (5.6%)
Brain & Spinal Cord 1 (2.8%)
Prostate 1 (2.8%)
On/Off Treatment

Receiving Chemotherapy

12 (33.3%)

Receiving Radiation Therapy 0 (0%)

Off Treatment 24 (66.6%)
Required Physician Clearance

Yes 31 (86%)

No 5 (14%)

15



CONSORT

TRANSPARENT REPORTING of TRIALS

Assassed foreligibiity (n=111)

+ Not Enrolied (n=8)

—_—

Too busy (n=3)
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Change of treatment {n=1)
New surgery (n=1)
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+ Waitlisted (n=63)

|

|
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Alocatadto immediate start (n=20) Allocatad to delayed start (n=19)
+ Received allocated intervention + Received allocated intervantion (n=19)
(n=20)
v
Lost to follow-up {n=0) Follow-Up Lost to follow-up (n=0)
Discontinued intervention Discontinued intervention (n=1)
« Nolongerwantedto participats - Change in treatment (n=1)
(n=1)
+ Change in trealment (n=1)
* Admilted to Hospica (n=1)
Assessment
A A 4
Assessed for PA (n=17) Assessed for PA (n=18)
Assessad for QOL (n=17) Assessad for QOL (n=18)
Assassad for physical functon (n=17) Assaessad for physical funcion (n=17)
Assessed for program safisfaction (n=17) Assessed for program satisfaction (n=17)
Citation: Eldridge SM, Chan CL., Campbell MJ, Bond OM, Hopewell S, Thabane L, ¢t al. CONSORT 2(H0
stuterment: extengion to nendomised piloc end feesibility trials. BME 2016,355

Figure 1. CONSORT Flow Diagram
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Feasibility

The study flow and recruitment diagram is presented in Figure 1. Recruitment took place
from the beginning of December 2020 until mid-January 2021 (6-weeks). A total of 111
participants were screened for eligibility and 39 were enrolled (Table 4). Reasons for not
enrolling can be seen in Figure 1. Of the 39 participants that enrolled in the program, N=35
completed post-program assessments resulting in a retention rate of 89.7%. Adherence rates were
calculated from the number of sessions offered and the number attended. Of those who
completed the program (N=35), adherence to exercise and discussion sessions were 88.2% and
87%, respectively. Accrual, retention and adherence are summarized in Table 4 and Figures 2
and Figure 3 show the frequency of exercise and discussion attendance.

Table 4. Accrual, retention & adherence rates.

Accrual Rate 91.1%
Recruitment Pace 39 enrolled in 6 weeks
Referral Sources
Family/Friend 4 (10.3%)
Flyer/Brochure 2 (5.1%)
Support Group 26 (66.6%)
Oncologist 3 (7.7%)
Did not answer 4 (10.3%)
Retention Rate 89.7%
Adherence Rate
Exercise Sessions 88.2%
Discussion Sessions 87%
Adverse Events 0

17
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Attended 1-3
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Figure 2. Exercise Session Adherence
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Acceptability
In general, acceptability data were positive (Table 5). Figures 4 and 5 show the
distribution of responses to each question.

Table 5. Participant satisfaction with the program and technology

Program Satisfaction (Likert scale response ranging from 1-Definitely no to 7 Definitely yes) Median (range)

1. Did you enjoy participating in Fit Cancer? 7 (range; 5-7)
2. Do you feel physically stronger? 7 (range; 2-7)
3. Do you feel you can better perform your daily activities? 6 (range; 1-7)
4. Did you look forward to your exercise sessions? 7 (range; 5-7)
5. Did the staff and group environment provide you with a sense of community 7 (range; 5-7)
and support that you found beneficial?

6. Would you recommend the Fit Cancer program to a fellow cancer 7 (range; 4-7)
patient/survivor?

7. Did you find the discussion session(s) useful? 7 (range; 4-7)
Technology Satisfaction (Likert scale response ranging from 1-Not at all satisfied to 5- Median (range)
Completely satisfied)

1. The ease of using Zoom 5 (range; 2-5)
2. Your personal comfort with using Zoom 5 (range; 2-5)
3. The visual quality of exercise and discussion sessions 4 (range; 2-5)
4. The sound quality of exercise and discussion sessions 5 (range; 1-5)

The sound quality of exercise & discussion sessions | I I A
The visual quality of excrcise & discussion sessions | I A N
Your personal comfort level with using Zoom | I I N

The ease of using zoom |1 N I

0 5 10 15 20 25 30 35

Not at all Satisfied = Slightly Satisfied = Moderately Satisfied m Very Satisfied = Completely Satisfied

Figure 4. Post Program Technology Satisfaction Questionnaire Responses
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Did you find the discussion sessions useful?

Would you recommend the Fit Cancer program to a fellow
cancer patient/survivor?

Did the staff and group environment provide you with a
sense of community and support that you found beneficial?

Did you look forward to your exercise sessions?

Do you feel you can better perform your daily activities?

Do you feel physically stronger?

Did you enjoy participating in Fit Cancer?

Likely No
m Likely Yes

Possibly No
m Definitely Yes

0 5

10 15 20 25 30 35

m Neither Yes or No = Possibly Yes

m Prefer not to answer

Figure 5. Post program satisfaction questionnaire responses

Effectiveness Outcomes

The 8-week virtual Fit Cancer program had a positive impact on the several effectiveness

outcomes which are summarized in Table 6.

Physical Activity

There were significant increases in MVPA + Resistance (MA=121£1781.1, p=0.001),
total MVPA (MA=82.7£164.2, p=0.003), moderate aerobic (MA=50.8+136.3, p=0.017), vigorous
aerobic (MA=16£51, p=0.036), and resistance exercise (MA=37.4+£39.4, p=0.001). Figure 6

shows changes in Total MVPA + Resistance Exercise.
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Figure 6. Change in weekly minutes of Total MVPA + Resistance Exercise.

Secondary Measures of Effectiveness

ESE decreased (MA=-6.7+19.4, p=0.028). No significant change was seen in BARSE or QOL.
Physical function measures increased including S2S (MA4=-1.2+£3.9, p=0.015), Arm Curl left
(MA=4.4+5, p=0.001), and right (MA4=3.7+4.9, p=0.001). Both right and left leg eyes open and
closed single leg balance scores all improved by a minimum of 10% with the left leg, eyes open

produced a significant result (4.5, SD 16.4).
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Table 6. Pre & Post Program Effectiveness Outcomes

Pre-program  Post-program  Percent t-statistic, p
Mean (SD) Mean (SD) change value
Physical Activity (minutes per
week)
Total MVPA + Resistance 173.2 (194.1) 294.2(192.2) +69.9% -3.963, <0.001+=
Total MVPA 159.7 (194.8) 242.5(192.8) +51.8% -2.983, 0.003+=
Light Aerobic 1209 (151.6) 114.1 (114.5) -5.6% 0.398, 0.347
Moderate Aerobic 113.4 (134.6) 164.2(132.3) +44.8% -2.204, 0.017+
Vigorous Aerobic 23.1 (56.8) 39.1 (60.7) +69.3% -1.855, 0.036~
Resistance 23.1 (43.8) 60.4 (53.2) +161.5% -5.615, <0.001++
Exercise Self efficacy 82.6 (17.8) 75.9 (20.5) -8.1% 1.979, 0.028+
Barriers Self Efficacy 57.1(17.9) 54.6 (19.2) -4.4% 0.751, 0.229
Quality of Life 75.8 (12.2) 77.2 (14.4) +1.8% -1.178, 0.124
Sit to Stand 11.5(2.9) 12.7 (3.4) +10.4% -2.257,0.015+
Single Leg Balance
Right Eyes Open 36.7 (24.8) 40.4 (23.3) +10.1% -1.271, 0.106
Left Eyes Open 36.5(23.7) 41.1 (21.8) +12.1% -1.621, 0.057
Right Closed 6.8(9.2) 8(7.8) +17.6% -0.834, 0.208
Left Closed 5.1(3.8) 6.1 (3.6) +19.6% -1.016, 0.162
Arm Curl
Right 20.1 (7.4) 23.8(7.9) +18.4% -4.450, <0.001+*
Left 20.1 (7.2) 24.6 (7.7) +22.4% -5.138, <0.001+*
*=<0.05 ** =<0.01
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Discussion

The purpose of this study was to examine the feasibility, acceptability and preliminary
effects of virtual Fit Cancer, a supervised group-based PA program for cancer survivors
delivered via video conferencing. Based on accrual, retention and adherence rates, and
acceptability, the program was feasible. Results also demonstrated increases in PA and

improvements in physical function.

Feasibility

In this study, feasibility was assessed by recruitment pace, accrual, adherence, retention
rates, and adverse events. Recruitment pace was highly successful when comparing to the in-
person Fit Cancer program, which enrolled 50 participants in four years compared to the current
videoconference delivered Fit Cancer program, which enrolled 39 participants in 6 weeks. The
accrual rate of the current Fit Cancer program which was calculated by dividing the number of
participants who enrolled by the screening form (PARQ+) was 91%, which is higher than the in-
person Fit Cancer program which had an accrual rate of 50%. In addition, videoconference
delivered Fit Cancer expanded the reach of the program from cancer survivors within Northern
Colorado, to participants from 13 different states and two countries (USA & Canada). This
evidence suggests recruitment for videoconferencing delivered physical activity programs in

cancer survivors not only to be feasible but likely to be faster than in-person recruitment.

The videoconference-delivered Fit Cancer program had an exercise session adherence
rate of 88%, which is comparable to the in-person Fit Cancer program (90%). The study by

Wonders et al. that delivered personal training via videoconferencing software also similarly had
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an exercise session adherence rate of 84% [14]. These results suggest adherence to exercise via

videoconferencing to be feasible.

Program retention was 90%, which was higher than in-person Fit Cancer (70%). A
systematic review by Fewtrell et al. of pre-post style interventions in healthy adults suggested
that retention rates of 50-80% can be considered successful [32]. Of the 4 participants who did
not complete the program, only 1 withdrew voluntarily. The remainder had changes in treatment
status that did not allow them to continue the program. No adverse events occurred during
exercise sessions. This evidence suggests retention of a video-conference delivered group-based
program to be feasible and the mode of delivery to be safe, however caution should be taken with
participants undergoing treatment. Any changes in treatment status or medication should require

an updated medical clearance before continuing exercise.

Our study found fast recruitment pace, high accrual rates and high retention rates.
Furthermore adherence to exercise sessions was high and participant safety was observed during
exercise sessions. These results suggest video-conference delivered PA interventions to be
feasible in a cancer population. These findings are supported by Wonders et al. [14] who found
video-conference delivered personal training to be feasible in a cancer population. A systematic
review by Bland et al. found mobile app/telehealth interventions to be feasible in a cancer
population. Furthermore, the authors acknowledged the increasing need for remote based
exercise programs to improve cancer patient outcomes before, during and after the COVID-19

pandemic [40].
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Acceptability

Post program questionnaires demonstrate high acceptability of the program (Table 5),
including 94% of participants who reported they enjoyed the program, which is similar to
Wonders et al. which reported a 98% of participants enjoyed their videoconference delivered
personal training study [14]. 91% of participants also reported being very satisfied or completely
satisfied with the ease of using zoom for exercise and discussion sessions, supporting the
acceptability of videoconferencing delivered exercise. Further research should focus on
qualitative data to learn more about participant acceptability of video-conference delivered PA

interventions.

Effectiveness Outcomes

Moderate Aerobic Exercise, Vigorous Aerobic Exercise, Total MVPA, Resistance
Exercise and Total MVPA + Resistance all increased from pre-post program. On average,
participants reported an additional 121 minutes of Total MVPA + Resistance per week at post-
program, more than the weekly 60-minute exercise session, suggesting there was an additional
increase in PA outside of the supervised group-based sessions. At the end of the program,
average total MPV A exercise was 242.5 minutes per week and 60.4 minutes of Resistance
Exercise at a frequency of 1.6 times per week suggesting many participants were achieving
ACSM guidelines for cancer survivors [33]. We hypothesize that this increased PA to targeting
environmental factors including providing access to exercise equipment and videos, cognitive
factors including increasing knowledge on how to exercise safely & effectively and behavioral
factors including confidence and practice targeted in discussion sessions [34]. Our measure of

confidence to overcome barriers however, BARSE, did not increase, suggesting the increase in
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PA to be more closely tied to environmental and cognitive factors of the social cognitive theory.
The video-conference delivered sessions, versatile at home equipment provided and video
recordings of the supervised sessions may have helped to overcome some of these barriers. On
average, participants reported repeating the exercise session using the recording 1.6 times per

week and rated the videos “Extremely Useful”.

Secondary Measures of Effectiveness

Contrary to our expectations, BARSE and QOL saw no change pre to post program and
ESE significantly decreased despite PA significantly increasing. Exploratory analyses of
individual data revealed that four participants who had large reductions in ESE had changes of
treatment status at the end of the 8-week program which likely impacted their scores, and
possibly driving the mean. When removing these four participants from analyses, average change
in ESE and BARSE were positive (i.e., improved), but statistically non-significant. It is possible
the COVID-19 pandemic impacted these results. At the time, gymnasiums and other PA
opportunities were closed or posed a risk to participants, and thus could have reduced their
perception of their ability to exercise moving forward. A meta-analysis by Ferrer et al. found
interventions that had a significant improvement in QOL outcomes had an average intervention
length of 12.6 weeks [35]. It is possible the statistically insignificant increase in QOL may be
due to the length of our intervention. Furthermore, the COVID-19 pandemic could have
impacted these results. In particular, the FACT-G which measures QOL has questions that relate
to social support, feeling close to family and friends, satisfaction with life and worrying about
dying. The lifestyle changes forced by the COVID-19 pandemic and the increased danger posed

to cancer survivors could have impacted these questions and thus the QOL results.
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For measures of physical function, results showed an improvement in lower body
(+10.4%) and upper body muscular endurance (+22.4%) tests from pre-to-post program and are
consistent with the in-person Fit Cancer program for lower body muscular endurance (1.2, SD
3.9). Tests of balance saw a >10% increase but results did not reach statistical significance.
These results were expected given the high adherence to exercise sessions which included lower
and upper body resistance training and balance exercises and increases in PA from pre- to post-
program. Their results suggest that a videoconference delivered exercise program may help

cancer survivors improve upper and lower body muscular endurance and balance.

Strengths and Limitations

One strength of this study is the novel use of videoconferencing software to conduct an
exercise and PA behavior change program. To our knowledge, only one study exists to publish
the feasibility and effects of an exercise intervention for cancer survivors that conducted all
program components virtually, whilst still providing supervised exercise in real-time. This is a
strength because video-conference delivered interventions have been touted in the field as a
future direction due to their expanded reach and access [40]. The second strength is the group-
based delivery. Group-based exercise is more cost-effective than 1:1 supervised exercise (based
on the participant to instructor ratio) and the group-cohesion element can increase PA
maintenance [11]. Last, the deliberate use of theory informed behavior change techniques is a
strength of the program because of the strong evidence supporting it’s impact on long term

independent PA in cancer survivors [41].

Results from this study need to be interpreted while acknowledging limitations. First, this

was a single-arm study with no control condition. It is possible participants enrolled were already
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motivated to exercise, without a control we are unable to rule out this being a factor in results.
Thus, effectiveness results should be considered preliminary. Second, participants were
predominately female and racially/ethnically homogenous. The sex imbalance, resulting in a
skewed female-male ratio should be noted as a potential limitation however, previous studies
provide evidence supporting the generalization of our results, as males and females respond
similarly to PA interventions despite potential differences in motivation to participate [36].
Conducting objective measures of physical function via Zoom is a further limitation, although
one study showed reliability of similar tests of physical function in a cancer population when
conducted by the same assessor, as we did [37]. Results from post program questionnaires reflect
a high level of acceptability, however, it should be noted these results are only from those that
completed the program. Finally, because of the timing of the study within the COVID-19
pandemic, psycho-social results (QOL, ESE & BARSE) are possibly not generalizable to post

pandemic times.

Future Directions

It is well established that physical activity maintenance is a challenge following
completion of physical activity interventions in cancer [38][39]. Future researchers should
include long term follow up measures (6-12 months post intervention) of physical activity and
psychological outcomes. Furthermore, a three-arm randomized trial with an in-person group,
videoconference delivered group and control group would be highly impactful research to

compare the effects on PA, QOL, and physical function.
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Summary and Conclusions

This study provides important information on the feasibility, acceptability and impact of
a videoconference delivered cancer rehabilitation intervention at a pivotal time. With the
COVID-19 global pandemic posing an increased risk to cancer patients and survivors for the
immanent future, alternative physical activity options are required for this population including
videoconference delivered [40]. This study found videoconference delivered programs to be safe,
feasible, enjoyable and preliminarily effective. High accrual, adherence and retention rates and a
high level of acceptance by participants indicate this style of program could be replicated in the

community with far reaching results.
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