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Abstract
Background  The use of yoga as a mind–body practice has become increasingly popular among clinical populations and 
older adults who use this practice to manage age and chronic disease-related symptoms. Although yoga continues to gain 
popularity among practitioners and researchers, pilot studies that examine its feasibility and acceptability, especially among 
cancer survivors, are limited. Feasibility studies play a critical role in determining whether the target population is likely to 
engage with larger scale efficacy and effectiveness trials. In this paper we present feasibility and acceptability data from a 
12-week randomized controlled trial (RCT) conducted with adult cancer survivors.
Methods  Participants n = 78 (Mean age: 55 years) were randomized to one of three groups: a Hatha yoga, aerobic exercise, 
or stretching-toning control group with group exercise classes held for 150 min/week for 12 weeks. Herein we report feasi-
bility and acceptability, including enrollment rates, attendance, attrition and adverse events, and participant feedback and 
satisfaction data.
Results  Of the 233 adults screened, 109 were eligible and 78 randomized to one of the three intervention arms. Session 
attendance was high for all groups (75.5–89.5%) and 17 participants dropped out during the 12-week intervention. Program 
satisfaction was high (4.8 or higher out of 5) and no adverse events were reported. One cohort (n = 15) of the intervention 
transitioned to remote intervention delivery due to the COVID-19 pandemic. Feasibility data from these participants sug-
gested that synchronized group exercise classes via Zoom with a live instructor were acceptable and enjoyable. Participant 
feedback regarding most and least helpful aspects of the program as well as suggestions for future yoga interventions are 
summarized.
Conclusions  Overall, the yoga intervention was highly feasible and acceptable. The feasibility parameters from this trial can 
aid researchers in estimating recruitment rates for desired sample sizes to successfully randomize and retain cancer survivors 
in short- and long-term yoga-based efficacy and effectiveness trials. The findings also provide evidence to clinicians who 
can recommend up to 150 min of a combination of exercises—aerobic, yoga, or stretching-toning to their cancer patients in 
order to improve health and wellbeing during cancer survivorship.
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Introduction

Strong evidence supports the beneficial aspects of physi-
cal activity during and post cancer treatment [1, 2]. The 
American Cancer Society (ACS) recommends that cancer 
survivors partake in regular physical activity, avoid inactiv-
ity, and return to normal daily activities as soon as possible 
after diagnosis [3]. Their recommendation aligns with the 
Physical Activity Guidelines for Americans which suggest 
adults engage in 150 min of moderate to vigorous intensity 
aerobic exercise in addition to two or more days of strength 
training [4].
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More than 165 million people in the USA are cancer sur-
vivors. Early detection, improved health care, and advanced 
treatments have contributed to improved survival rates, 
with the 5-year relative survival rate at 67.7% for cancer 
patients [5]. Regular exercise has shown to improve a vari-
ety of health and wellbeing indicators among cancer survi-
vors. These include improved cardiovascular fitness, muscle 
strength, body composition, fatigue, anxiety, depression, 
self-esteem, happiness, and several quality-of-life indicators 
[6]. Despite the abundance of research supporting exercise 
benefits during and after cancer, 34% of US adult cancer 
survivors reported no leisure time physical activity and only 
15.7% of survivors actually met the federal guidelines dis-
cussed above [7]. In addition to common barriers to physical 
activity such as being busy, lack of motivation or willpower, 
and bad weather [8], cancer survivors face unique challenges 
caused by the diagnosis and treatment, such as increased 
depression, pain, or treatment-related fatigue [9, 10] that 
prevent them from engaging in exercise behavior. There is a 
need to test alternative non-pharmacological interventions 
to boost physical activity that would have greater appeal for 
this population given the unique barriers and challenges.

Yoga is a gentle and modifiable form of exercise that is 
increasingly popular among middle aged and older adults. 
While the intensity of yoga can vary depending on the style 
practiced and components of the practice (i.e., active poses 
vs. breathing and meditation), it is most commonly per-
formed at a light-intensity level [11]. The recent National 
Health Interview Survey identified yoga as the most popular 
form of mind–body practice, used by 14.3% (32.5 million) of 
US adults [12]. Yoga and similar non-pharmacological alter-
native therapies are being increasingly used by adults for 
aging-related chronic conditions such as back pain, arthritis, 
anxiety, depression, and cancer [13–16]. A number of yoga-
based interventions have been conducted in the cancer sur-
vivorship literature and have shown evidence for improving 
mental, physical, social outcomes, as well as overall health-
related quality of life [17, 18].

Recent feasibility trials for cancer survivors have focused 
on enhancing the physical activity experience through the 
use of motivational interviewing [19] and personalized 
coaching in the form of exercise counseling [20]. Other 
physical activity-based feasibility studies have focused on 
testing the use and uptake of technology such as the use of 
smartphone applications and social media [21–23], Fitbit 
[24], and interactive portals [25] to promote physical activ-
ity. Some have often focused on a specific cancer survivor 
group [19, 25–27]. While these studies have mostly reported 
improvements in cancer-related symptoms and quality of 
life, it still remains unknown if the recommended dosage of 
exercise is actually tolerable among this population.

In this manuscript, we summarize the feasibility param-
eters of designing and implementing a 12-week exercise and 

yoga intervention for adult cancer survivors. We report data 
from the STAYFit Trial conducted from August 2018 to May 
2020 and feasibility parameters including recruitment, eli-
gibility, and enrollment rates; adherence and attrition rate; 
and adverse events. We also collected self-reported data on 
participant’s tolerability of the ACS/CDC recommendation 
of 150 min of exercise per week across the three different 
exercise styles and intensities [4, 29]. Three cohorts were 
recruited to meet the target sample size and one cohort of the 
sample transitioned from in-person to fully remote exercise 
intervention for 7 of the 12 weeks of the intervention during 
the COVID-19 lockdown in March 2020. We also report the 
feasibility and acceptability of delivering an exercise inter-
vention via synchronous technology-based (Zoom) group 
exercise interventions for the subset of our sample.

Methods

Procedures and intervention

Study design, participant eligibility criteria, and recruitment 
information have been previously published elsewhere [30]. 
In brief, the primary aim of STAYFit was to test the efficacy 
of a 12-week yoga program to improve cognitive function 
among cancer survivors compared with aerobic walking 
and a stretching-toning active control group. Low-active 
cancer survivors who participated in ≤ 2 days per week of 
structured physical activity and were between the ages of 
30 and 70 years were eligible. All cancer survivors (except 
brain) who had completed all cancer-related surgeries, radi-
ation, or chemotherapy sessions at least 1 month prior to 
study enrollment were invited to participate. No eligibility 
restrictions were placed on the stage of individuals’ can-
cer diagnosis. All enrolled participants were randomized 
into one of the three study arms: yoga, aerobic walking, or 
stretching-toning.

An in-depth description of the three intervention arms can 
be found in the published protocol paper [30]. All exercise 
groups met for 150 min per week. The yoga group practiced 
Hatha yoga, which focused on physical poses, breathing, and 
meditation and were led by a certified yoga instructor. The 
stretching-toning control arm participated in exercises tar-
geting all major muscle groups and worked on balance, ton-
ing, and flexibility, with a greater focus on muscle strength-
ening compared with the yoga group. The aerobic group 
engaged in treadmill walking which increased in intensity 
and duration over the 12-week period and was individualized 
to each participant’s aerobic fitness level.

The study was approved by the University of Illinois at 
Urbana Champaign’s Institutional Review Board (IRB# 
18,922). All participants signed a written informed consent 
before completing any study assessments. Exercise sessions 
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for the three exercise arms were held on the university cam-
pus (except for the latter half of the third cohort, which exer-
cised in their homes due to COVID) in a group-exercise 
format. All in-person sessions were conducted in exercise 
studios equipped with necessary exercise equipment.

Measures

Advertising and recruitment

Due to the fact that this was a university-funded study with 
a modest budget, advertising efforts were limited to free or 
low-cost avenues. Methods of recruitment included emails 
through University of Illinois LISTSERV, contacting previ-
ous participants in the lab database who expressed interest 
in future studies, newspaper and radio ads, flyers and bro-
chures posted around the community, social media postings, 
and booths at community events. To examine the efficacy 
of our recruitment efforts to attract potential participants, a 
recruitment rate was calculated. This metric was defined as 
the number of individuals who contacted the lab expressing 
interest in the study compared with the estimated total num-
ber of eligible individuals exposed to recruitment efforts, 
i.e., the number of individuals who were sent recruitment 
information. An eligibility rate was also calculated, which 
was the number of eligible individuals (based on screen-
ing criteria) divided by the total number of individuals who 
contacted the lab. Inversely, we also report a breakdown of 
ineligible participants and reasons for ineligibility. Addition-
ally, we reported enrollment rate, which was the number of 
individuals randomized into the program compared with the 
total number who initially contacted the lab.

Intervention data

At the end of each exercise session over the entire study 
period, participants were asked to rank their enjoyment 
(“how much did you enjoy your activity session”) and rat-
ing of perceived exertion (RPE, “how hard did you feel like 
you were working”). Enjoyment ratings were based off a 
1–5 Likert scale, with 1 reflecting “did not enjoy at all” and 
5 reflecting “enjoyed every much.” RPE was based off the 
Borg 6–20 scale [31], with 6 reflecting “very, very light” and 
20 reflecting “very, very hard.” Weekly averages for each 
of these measures were computed to capture participants’ 
overall tolerance of their respective exercise group.

Attendance, attrition, and safety

Overall attendance rates were calculated for each exer-
cise group, and an independent samples t test was run to 
test for group differences. Attendance rates for individual 
participants were calculated by dividing the number of 

exercise sessions attended by the total number of ses-
sions in the 12-week program. Overall attendance rates 
for each exercise group were then calculated by averaging 
all participants’ attendance rates in each group. Attrition 
rates, defined as the number of individuals who dropped 
out of the study divided by the total number of enrolled 
participants, were also calculated for each group. Cited 
reasons for study drop out were also summarized. Partici-
pants were asked about their general health and wellbeing 
weekly at the exercise sessions by the study staff. Any 
adverse events which occurred during the study period 
have also been reported.

Participant program feedback

At the end of the 12-week program, participants were 
asked to complete a program evaluation. On the form they 
were asked to rank the following items using a 1–5 Likert 
scale (1 reflecting “very dissatisfied” to 5 reflecting “very 
satisfied”): exercise program overall; progression of the 
exercise program; modifications of exercises and stretches; 
quality of exercise instruction; and quality of exercise pro-
gram. Participant responses in each group were averaged 
to calculate an average score (ranging from 1 to 5) for 
each Likert question. Participants were also asked open-
ended questions regarding areas of their life that had been 
impacted by STAYFit, most and least beneficial aspects of 
the program, and most helpful aspects to promote regular 
attendance and participation across the 12-week period.

Feasibility and acceptability of Zoom‑based exercise 
instruction

In March 2020 the COVID-19 pandemic prevented the 
continuation of in-person exercise sessions for the third 
cohort of the study participants. In the face of this unfore-
seen event, the research team shifted the exercise sessions 
to an online format. Participants used Zoom (Zoom Video 
Communications) to follow along with live, virtual exer-
cise instruction at their scheduled session times. Follow-
ing the conclusion of this 12-week hybrid protocol, par-
ticipants were asked additional questions relating to their 
experience using Zoom and engaging in virtual exercise 
classes. Participants were asked if they had ever engaged 
in a virtual exercise session using an electronic device 
(i.e., computer/tablet/smartphone). They were also asked 
to report their format of delivery preference (online ses-
sions/in-person sessions/both), intensity of the online 
exercise sessions compared with in-person (same/easier/
harder), and enjoyment of the online sessions compared 
with in-person (same/more/less).
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Results

Study recruitment

Study recruitment occurred from September 2018 to 
December 2019. Figure 1 represents the study CONSORT. 
Data obtained from a marketing agency (AccuData) pro-
vided us with a baseline estimation of 1432 eligible cancer 
survivors in the targeted geographic area of Champaign-
Urbana. Additionally, 347 cancer survivors from previous 
lab-based studies were contacted, producing an estimated 
number of 1779 potentially eligible cancer survivors 
exposed to recruitment efforts. Overall, 233 interested 
participants (87.55% female) contacted our lab, produc-
ing a recruitment rate of 13.10% (233/1779). Interested 
participants most frequently cited university LISTSERV 
emails as the method for obtaining study information. 

One hundred and eleven (111/233 = 47.64%) participants 
were excluded, with “too active” being the most promi-
nent excluding criterion (n = 42 excluded). An additional 
44 (44/233 = 18.88%) individuals were excluded due to 
being unable to contact (n = 29), no longer being interested 
(n = 13), and failure to complete all baseline assessments 
(n = 2). Overall, out of the initial pool of interested partici-
pants, 78 (78/233 = 33.48%) were officially enrolled and 
randomized in the trial.

Baseline characteristics of study participants

Table 1 summarizes the demographic and cancer char-
acteristics of the 78 participants (mean age = 55.60, 
SD = 9.72) randomized in this trial. Among the n = 78, 
85.90% (n = 67) were female and 91.02% (n = 71) were 
Caucasian. In addition to Caucasian individuals (who 
make up 63.14% of the Champaign-Urbana population), 

Fig. 1   Consort for the STAYFit trial
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we recruited n = 5 African Americans and n = 2 partici-
pants reporting more than one race. Breast cancer was 
the most common cancer diagnoses among participants 
(n = 47), followed by skin (n = 4) and prostate (n = 3). 
The average time since diagnosis was 8.32 (± 7.61) years. 
The average age was 55.92 (± 9.2) for yoga participants, 
55.00 (± 9.57) for aerobic walking participants, and 55.88 
(± 10.69) for stretch-tone participants.

Average weekly ratings of perceived exertion 
and enjoyment during exercise sessions

Average weekly rating for perceived exertion for each group 
is displayed in Fig. 2. As expected, average perceived exer-
tion ratings steadily increased among the aerobic walking 
group as the intensity and duration of the sessions increased. 
However, weekly average rating of perceived exertion among 

Table 1   Demographic 
characteristics of the N = 78 
cancer survivors in the STAYFit 
trial

*  One participant had both breast and ovarian diagnoses; percentages are calculated out of n = 26 cases
+  Majority of participants reported undergoing more than one cancer treatment

Walking (n = 26) Yoga (n = 26) Stretching (n = 26)

Age (mean, SD) 55.92 (9.20) 55.00 (9.57) 55.88 (10.70)
Sex (n, %)
  Females 23 (88.50) 22 (84.60) 22 (84.60)
  Males 3 (11.50) 4 (15.40) 4 (15.40)

Race (n, %)
  African American 2 (7.70) 1 (3.80) 2 (7.70)
  More than one race - 1 (3.80) 1 (3.80)
  Caucasian 24 (92.30) 24 (92.3) 23.80 (88.50)

Education (n, %)
  < College degree 8 (30.80) 8 (30.80) 9 (34.60)
  ≥ College degree 18 (69.20) 18 (69.20) 17 (65.40)

Cancer type (n, %)
  Breast 15* (55.55) 18 (69.20) 14 (53.80)
  Cervical - 1 (3.80) 1 (3.80)
  Colorectal 1 (3.70) - -
  Endometrial/uterine - 1 (3.80) -
  Leukemia - - 2 (7.70)
  Liver/bile duct 1 (3.70) - -
  Lung 2 (7.41) - -
  Lymphoma 2 (7.41) - 1 (3.80)
  Multiple myeloma - 1 (3.80) -
  Ovarian 3* (11.11) - -
  Prostate 1 (3.70) 2 (7.70) -
  Sarcoma - - 1 (3.80)
  Skin 1 (3.70) 2 (7.70) 1 (3.80)
  Thyroid 1 (3.70) 1 (3.80) -

Stage of cancer diagnosis (n, %)
  0 1 (3.38) 1 (3.85) -
  1 8 (30.77) 11 (42.31) 8 (30.77)
  2 8 (30.77) 8 (30.77) 8 (30.77)
  3 4 (15.38) 2 (7.69) 2 (7.69)
  4 2 (7.69) 1 (3.85) 2 (7.69)
  Don’t know 3 (11.54) 3 (11.54) 6 (23.08)

Years since diagnosis (mean, 
SD)

7.72 (7.40) 8.29 (8.64) 8.94 (6.92)

Cancer treatments+ (n, %)
  Surgery 23 (88.46) 26 (100.00) 24 (92.31)
  Radiation 18 (69.23) 16 (61.54) 13 (50.00)
  Chemotherapy 13 (50.00) 12 (46.15) 13 (50.00)
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the yoga and stretch-tone arms remained constant and was 
similar across the entire study period. Overall, average 
enjoyment ratings were high and ranged from 3.63 (aerobic 
walking, week 10) to 4.56 (yoga, week 6).

Attendance, attrition rates, and safety

Both the aerobic walking and stretching-toning groups met 
three times per week for 1-h sessions for 12 weeks, culminat-
ing in 36 sessions. Average attendance was 89.53% for walk-
ing and 76.58% for the stretch-tone group. The yoga group 
met twice a week for 1.5-h sessions for 12 weeks (total of 
24 sessions) and had an average attendance rate of 77.77%.

Out of the 78 participants initially enrolled in the study, 
three dropped out after randomization but before starting the 
intervention. All three of these participants cited a change 
in their personal schedule preventing them from attending 
the scheduled group exercise sessions. Across the program, 
n = 13 participants dropped out during the study intervention 
(n = 2 stretch-tone; n = 5 aerobic; n = 6 yoga participants). 
The most prevalent cited reason for discontinuation was 
health conditions/injuries unrelated to the study (n = 5), fol-
lowed by personal reasons unrelated to the study (n = 3), 
changes in work schedule (n = 3), location issues (n = 1), 
and increased caregiving demands (n = 1). During the third 
study cohort, the transition from in-person to online instruc-
tion due to COVID-19 caused an additional four participants 
to drop out due to increased work demands as a frontline 
worker (n = 1), increased caregiving duties (n = 1), and lack 
of sufficient exercise space at home (n = 2). More impor-
tantly, no adverse events occurred in any of the groups over 
the entire study period.

Participant program evaluation

The STAYFit exercise program was highly rated by all par-
ticipants, who on average ranked their “overall experience” 
as 4.66 (± 0.51) out of 5. Individual group ratings were 4.82 
(± 0.39) for yoga, 4.47 (± 0.57) for aerobic walking, and 
4.64 (± 0.56) for stretch-tone participants which were not 
significantly different from each other (p values > 0.05). 
Participants were also asked to rate the progression of their 
respective exercise program and average scores were 4.65 
(± 0.7) for yoga, 4.47 (± 0.64) for aerobic, and 4.32 (± 0.72) 
for stretch-tone participants. For “modifications of exercises 
and stretches,” yoga participants gave an average rating of 
4.59 (± 0.62), aerobic participants an average rating of 4.40 
(± 0.74), and stretch-tone participants an average rating of 
4.50 (± 0.74). Regarding the “quality of exercise instruc-
tion,” stretch-tone participants gave an average rating of 4.50 
(± 0.58), yoga participants gave an average rating of 4.82 
(± 0.39), and aerobic walking participants rated their instruc-
tion quality 4.53 (± 0.64). Finally, “quality of the exercise 
program” was rated 4.53 (± 0.58), 4.82 (± 0.39), and 4.47 
(± 0.64) by stretch-tone, yoga, and aerobic participants, 
respectively.

Responses to the open-ended question about what areas 
of life STAYFit most impacted are listed in Table 2. Par-
ticipants consistently reported having a regular exercise 
schedule/routine as the most impactful aspect of the pro-
gram. Participants cited that the regular class session times 
provided “encouragement to stay with routine” and “rein-
forced exercise habits.” Participants also reported gaining 
more knowledge about the importance of exercise and being 
exposed to new types of exercise (primarily yoga). Addi-
tionally, given that many of the study participants worked 

Fig. 2   Average weekly Rating 
of Perceived Exertion (RPE) for 
STAYFit participants across the 
12-week study period
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fulltime, achieving a better work-life balance with commit-
ment to the exercise classes was also reported.

The most commonly reported beneficial aspects of STAY-
Fit included the set schedule of exercise classes, increased 
accountability, and positive physical and mental changes. 
When asked to provide suggestions for future exercise pro-
grams, many participants expressed interest in extending the 
program by having exercises to follow along with at home 
or continuing longer than 12 weeks. Participants also rec-
ommended offering more options for class times to better 
accommodate work and life schedules. Lastly, participants 
expressed interest in sessions combining walking, stretching-
toning, and yoga in order to experience all three modalities.

COVID‑19 Zoom sessions

Among cohort 3 participants whose study period was dis-
rupted by COVID, n = 15 were able to continue using the 
online format. Overall, 11 out of 15 participants reported 
that they had never used technology to participate in an 
online exercise class (such as using YouTube videos or other 
streaming services) and participating in the Zoom-based live 
exercise sessions was their first experience. Regarding pref-
erence, 60% (n = 9) reported preferring the in-person ses-
sions compared to 40% (n = 6) who reported preferring both 
the online and in-person format. Despite a majority prefer-
ring the in-person format, 66.67% (n = 10) said they enjoyed 
the online format the same as in-person. When asked about 
online session intensity, 66.67% (n = 10) reported it felt the 
same, 20% (n = 3) reported it was easier, and 13.33% (n = 2) 
reported it was harder compared with in-person. Engage-
ment during the online sessions also varied, with 46.67% 
(n = 7) reporting the same as in-person and 46.67% (n = 7) 
reporting less than in-person; only n = 1 individual reported 
feeling more engaged during online sessions.

Discussion

The primary aim of this paper was to report the feasibility of 
implementing a 150 min/week, 12-week exercise program 
for low-active cancer survivors. We simultaneously exam-
ined three unique modes of exercise—aerobic, stretching 
and toning, and yoga exercise to allow direct comparison in 
their tolerability and acceptance among participants. Both 
the individual session ratings and overall program feedback 
indicated that exercise doses of up to 150 min/week was 
well-tolerated for each of the exercise groups and partici-
pants reported experiencing positive health benefits. In spite 
of the strong evidence for the health benefits of physical 
activity for cancer survivors, small percentages of this popu-
lation report being sufficiently active. This suggests the need 
for more feasibility studies to understand which elements of 
an exercise regimen are acceptable and well tolerated and 
therefore can be disseminated more widely in this clinical 
population.

Our work not only supports the feasibility of aerobic 
and stretching-toning exercise interventions but also adds 
to the literature by demonstrating that yoga is also a well-
tolerated form of exercise for this population. Independently, 
yoga, aerobic exercise, and stretching-toning have all been 
studied among cancer survivors [32]. Through the lenses 
of the FITT principle (frequency, intensity, type and time), 
we manipulated the “type” of exercise, to also test yoga, 
while holding the other components steady across groups. 
The Hatha yoga sessions were enjoyable and an acceptable 
form of exercise. Additionally, our participants were able to 
fully engage in all floor-based yoga movements and did not 
need any major modifications (i.e., chair-based yoga). Our 
participant experiences represent the national surveys that 
report the popularity and increasing use of yoga by adults, 
especially to manage chronic health conditions [33].

Table 2   Cancer survivors’ 
self-reported health benefits 
following the 12-week exercise 
intervention

Physical Mental Social Intrapersonal

Overall health Improved focus Meeting new people Motivation
Strength Increased energy levels Group exercise environment Awareness of activity levels
Aerobic Fitness Mental awareness Something to do Consistency
Pain reduction Stress reductions Being with other survivors Accountability
Sleep quality Improved mood Establishing a work-life balance Sense of giving back
Weight Improved self-esteem Good conversations
Flexibility Self-awareness
Balance Enjoyment of program
Endurance Mindfulness
Stamina Confidence
Mobility Body image

Decreased anxiety
Improved cognition
Concentration
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One of the main parameters of feasibility is recruitment 
and adherence rates in order to understand who is most 
likely to respond and take advantage of the study’s oppor-
tunities and who will adhere to their participation in the 
study. It was surprising that, among the 233 interested peo-
ple who reached out to the research staff, being “too active” 
was the most frequent criteria for ineligibility. “Responder 
bias” is a natural consequence of random sampling, and it’s 
likely that people who responded to our recruitment efforts 
were already inclined to be physically active and/or were 
active and looking for ways to become more active. How-
ever, our enrollment rate of 33.47% was better than what 
has been previously reported. This could be due to the fact 
that we did not limit our participant pool to one specific 
type of cancer. Feasibility studies among cancer survivors 
discussed in the introduction of this manuscript with similar 
community-wide recruitment strategies have reported simi-
lar enrollment rates of 9.33–35.38% [25, 26]. However, it 
is also fairly common for feasibility studies with specific 
cancer types to conduct targeted recruitment through clinics 
and oncology centers using referrals from oncologists, thus 
reporting higher enrollment rates [19, 25–27]. Our recruit-
ment efforts without any collaboration with a clinic yielded 
a good sample size suggesting that this population is indeed 
interested in physical activity programs and 12 weeks of 
structured exercise up to 3 h/week was not perceived as a 
burden or challenge. 

While online-exercise delivery was not part of the origi-
nal study protocol, the COVID-19 pandemic in March 2020 
forced us to adapt our program for a subset of the study 
participants. However, this gave us a unique opportunity 
to compare the feasibility of online vs in-person exercise 
sessions. Although technology and fitness-based apps are 
widely available [34, 35] and have been the foundation of 
previous physical activity-based studies [36, 37], a majority 
of our sample had never used a virtual platform for exercise. 
Although the participants preferred exercising as a group in-
person, the virtual sessions were equally enjoyable for the 
participants. This is significant as virtual programs are more 
likely to be disseminable and can reach a larger population 
of cancer survivors, thereby having a larger public health 
impact. On the other hand, we also had four participants 
who could not continue with their participation in the trial 
when we transitioned to virtual sessions due to being front-
line workers, taking care of family members, and lack of 
sufficient exercise space in their household. These factors 
should also be taken into consideration for future studies 
that are designed to promote home-based physical activity 
interventions for cancer survivors as well as other clinical 
populations. However, it is worth noting that the individuals 
who were unable to continue participation due to COVID-
induced barriers may still be able to engage in home-based 
exercise sessions under more normal circumstances.

Strengths and limitations

Although we were able to reach out target sample size, a 
potentially limiting factor was our inability to directly recruit 
through local hospitals, clinics, and cancer centers. Previous 
studies have reported how essential it is to work with clinics 
and have participants’ attending physicians encourage them 
to engage in such programs [38]. Researchers in non-clinical 
academic settings that are not affiliated with a hospital or 
clinic need to engage in productive partnerships to develop 
truly translational and disseminable programs. Our sample 
was heterogeneous in that we included participants with 
various cancer types and stages in the study. However, Cau-
casian, female breast cancer survivors still made up a large 
majority of our sample. Recruitment of male participants, 
especially in yoga trials can be a challenge [39], and national 
surveys tend to report greater participation of females in 
yoga practice than males [33, 40]. Lastly, given that many of 
our participants were quite a few years removed from their 
initial cancer diagnosis and treatment, we were unable to 
specifically observe and compare the benefits of the STAY-
Fit program on survivors who more recently completed their 
treatments.

Conclusion

The present study compared the feasibility and acceptability 
of a 150 min per week, 12-week exercise intervention of 
three exercise modes—aerobic, stretching-toning, and yoga 
among inactive cancer survivors. Our enrollment, eligibility 
and retention rates were comparable to past studies, and no 
adverse events were reported across the trial duration. Our 
results demonstrate that all three exercise arms of our STAY-
Fit RCT were well-tolerated by cancer survivors. It should 
also be noted that a majority of the available evidence on the 
safety and efficacy of exercise during and after cancer treat-
ment is derived from RCTs conducted with breast cancer 
survivors [41]. This is one of the first trials to simultaneously 
compare the acceptability of three exercise modes among a 
heterogeneous sample of inactive cancer survivors. Based on 
the current literature, moderate-intensity aerobic training at 
least 30 min, 3x/week, for at least 8–12 weeks is considered 
to be an effective exercise prescription that most consistently 
addresses health-related outcomes experienced due to a can-
cer diagnosis and cancer treatment [41]. Our RCT supports 
the existing evidence for the feasibility of aerobic training 
but also provides preliminary support to further test the effi-
cacy and effectiveness of the popular alternative of yoga 
practice for cancer survivorship. The recruitment and enroll-
ment rates from our trial can aid researchers to power larger 
trials to examine the full scope and mechanisms behind the 
health benefits of yoga exercise.
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