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Abstract

Background Young adults affected by cancer face physical and psychological challenges and desire online sup-
portive care. Yoga can be delivered online and may improve physical and psychological outcomes. Yet, yoga has rarely
been studied with young adults affected by cancer. To address this, an 8-week yoga intervention was developed, and
a pilot study was deemed necessary to explore feasibility, acceptability, implementation, and potential benefits.

Methods A mixed-methods, single-arm hybrid effectiveness-implementation pilot study evaluating the yoga inter-
vention was conducted. Feasibility was assessed by tracking enrollment, retention, attendance, completeness of data,
and adverse events. Acceptability was explored through interviews. Implementation metrics included training time,
delivery resources, and fidelity. Potential effectiveness was evaluated by exploring changes in physical (i.e, balance,
flexibility, range of motion, functional mobility) and psychological (i.e., quality of life, fatigue, resilience, posttraumatic
growth, body image, mindfulness, perceived stress) outcomes at pre- (week 0), post- (week 8), and follow-up (week 16)
time points. Data were analyzed with descriptive statistics, repeated measures analysis of variance, and content analysis.

Results Thirty young adults participated in this study (recruitment rate = 33%). Retention to study procedures was
70%, and attendance ranged from 38 to 100%. There were little missing data (< 5%) and no adverse events. Though
most participants were satisfied with the yoga intervention, recommendations for improvement were shared. Sixty
study-specific training hours and > 240 delivery and assessment hours were accrued and fidelity was high. Functional
mobility, flexibility, quality of life (energy/fatigue, social well-being), body image (appearance evaluation), mindfulness
(non-reactivity), and perceived stress improved significantly over time (all p< 0.050; npzs = 0.124 — 0.292). No other
significant changes were observed (all p> 0.050; npzs = 0.005—-0.115).
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Trial registration Not available—not registered

Conclusions The yoga intervention may confer physical and psychological benefits, though intervention and study-
specific modifications are required to improve feasibility and acceptability. Requiring study participation and providing
greater scheduling flexibility could enhance recruitment and retention. Increasing the frequency of classes offered each
week and offering more opportunities for participant interaction could improve satisfaction. This study highlights the
value of doing pilot work and provides data that has directly informed intervention and study modifications. Findings
could also be used by others offering yoga or supportive care by videoconference to young adults affected by cancer.

Keywords Movement, Physical activity, Exercise, Oncology, Pragmatic approach

Key messages regarding feasibility:

+  What uncertainties existed regarding the feasibility?

+ DPrior to this pilot study, the feasibility of yoga deliv-
ered via videoconference to young adults affected
by cancer was unknown.

+  What are the key feasibility findings?

+ The yoga intervention and study were partially fea-
sible; recruitment and retention to the study were
lower than expected, but for those completing the
study attendance rates were high, missing data was
low, and there were no adverse events.

+ What are the implications of the feasibility findings
for the design of the main study?

+ Modifying recruitment procedures and offering
greater scheduling flexibility could enhance aspects
of feasibility that were lower than expected.

Background

Young adults diagnosed with cancer between the ages
of 18 and 39 years represent roughly 5% of all new can-
cer diagnoses each year in North America [1, 2]. Though
comprising a minority of new diagnoses, this population
faces a greater number of life years lost and life years
affected by morbidity compared to the general popula-
tion [3, 4]. Furthermore, many young adults affected by
cancer experience adverse and interrelated physical (e.g.,
weight gain/loss, cachexia, muscle loss, disfigurement)
[5-7] and psychological effects (e.g., reduced self-esteem,
negative perceptions of body image, lowered quality of
life, anxiety) [8—10] and describe feeling lonely and iso-
lated [11, 12]. Group-based interventions or programs
that can positively impact physical and psychological
outcomes are required for this population.

Yoga, as practiced in Western societies, typically
includes physical postures, mindfulness/meditation, and
breathwork. Among older adults with a history of cancer,
findings from systematic reviews and meta-analyses sug-
gest yoga can enhance physical (e.g., flexibility, range of
motion) and psychological outcomes (e.g., symptoms of
anxiety, negative affect, quality of life) [13-15]. Among

young adults affected by cancer, results from an experi-
mental [16] and cross-sectional study [17] suggest that
yoga is desired and may offer similar benefits to those
seen among older adults with a history of cancer. Nev-
ertheless, few yoga interventions have been studied, pro-
grams in clinical or community settings developed for
young adults affected by cancer are rare, and the poten-
tial range of benefits yoga may confer for this population
remains relatively unexplored.

One reason for limited yoga interventions and programs
for young adults affected by cancer may be related to their
unique barriers to participation (e.g., small and spread out
population, difficulty coordinating schedules amidst con-
flicting life/work demands, incidental costs to participation)
[18, 19]. Telehealth modalities, such as videoconferenc-
ing, could address many of these barriers and is a preferred
delivery style for interventions among young adults affected
by cancer [20, 21]. Indeed, the feasibility and effectiveness of
delivering interventions, such as mindfulness and self-com-
passion, via videoconference within this cohort have been
demonstrated [22, 23]. Furthermore, there is experimen-
tal evidence showing the benefits of adapted yoga [24] and
physical activity [25] delivered by videoconference to adults
affected by cancer > 40 years of age.

Studies exploring the effectiveness and implementation
of yoga when delivered via videoconference could lay a
foundation for future yoga research as well as the devel-
opment and implementation of programs. Hybrid effec-
tiveness-implementation studies are one way to evaluate
interventions and their implementation strategies [26].
However, before proceeding with a full-scale hybrid effec-
tiveness-implementation study, a pilot study is warranted.
A pilot study can offer invaluable insights into the feasibil-
ity and acceptability of an intervention prior to expend-
ing resources on a full-scale study [27]. Thus, the aims
of this single-arm hybrid effectiveness-implementation
pilot study were to (1) assess feasibility (i.e., recruitment
to the study, retention, attendance, adverse events, com-
pletion of assessments) and acceptability (i.e., satisfac-
tion) with the yoga intervention and study methods; (2)
document markers of implementation (i.e., training time,
delivery resources, fidelity); and (3) explore preliminary
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effectiveness of the yoga intervention via changes over
time in physical (i.e., balance, range of motion, flexibil-
ity, functional mobility) and psychological (i.e., quality of
life, fatigue, resilience, posttraumatic growth, body image,
mindfulness, perceived stress) outcomes.

Methods

Study design

A single-arm hybrid effectiveness-implementation pilot
study was conducted, and a mixed-methods, embedded
approach was used wherein both quantitative and quali-
tative data were collected [28]. The study protocol was
reviewed and approved by the Health Research Ethics
Board of Alberta (HREBA.CC-20-0365). To enhance trans-
parency in reporting, relevant aspects of the Consolidated
Standards of Reporting Trials extension for pilot and feasi-
bility trials (CONSORT [29]), the Standards for Reporting
Implementation Studies (StaRI) statement [30], and the
CheckList stAndardising the Reporting of Interventions
For Yoga (CLARIFY) guidelines [31] were followed in the
preparation of this manuscript (see Additional file 1).

Participants

Young adults affected by cancer from across Canada were
eligible to take part in the study if they (1) were diag-
nosed with cancer between the ages of 18 and 39 years;
(2) were at any stage of the cancer trajectory (i.e., diag-
nosis onward); (3) self-reported being able to participate
in mild-to-moderate intensity yoga delivered online; (4)
registered to participate in the online intervention in the
fall 2020 or winter 2021 wave; and (5) were able to read,
understand, and provide informed consent in English.

Procedures

Young adults affected by cancer were recruited to par-
ticipate in the yoga intervention through email, social
media (i.e., Facebook, Twitter, Instagram), and snow-
ball sampling. After registering to take part in the yoga
intervention, young adults were then invited to take
part in the pilot study to evaluate the intervention’. For
those who were interested and provided informed con-
sented, assessments were conducted at baseline (week
0), post-intervention (week 8), and follow-up (week
16). The assessments comprised virtually adminis-
tered physical assessments using videoconference (i.e.,
Zoom), and an online survey housed on REDCap. Also,

! Offering the intervention (yoga) independently from the study was a choice
informed by pragmatic considerations and relevant research. Ethics board
approval timelines, the distressing nature of the COVID-19 pandemic (and
need to offer supportive care in a timely fashion), and documented study
recruitment challenges in this cohort all influenced the decision to offer the
intervention and subsequently recruit into the study.
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post-intervention (week 8) participants completed an
interview via videoconference.

Yoga intervention

The yoga intervention was informed by Yoga Thrive, an
evidence-based therapeutic yoga program for individu-
als affected by cancer and their support persons, and
the expertise of the study team. Findings from recent
systematic reviews [13-15], studies describing young
adults’ virtual delivery preferences [20, 21], evidence-
based behavior change techniques [32, 33], and per-
spectives from 12 young adults affected by cancer who
participated in online pilot yoga classes at the start of
the pandemic were also incorporated into the design of
the intervention. The result was a yoga intervention for
young adults affected by cancer and their support per-
sons’ delivered over an 8-week period, with one, 60-min
class offered per week. In the fall 2020 wave, two differ-
ent sessions were offered and in the winter 2021 wave,
three different sessions were provided. In each wave,
young adults could register in the class day/time that
best suited their schedule.® Each class in the interven-
tion had a specific theme comprising a physical focus
and energetic intention (e.g., chest opening and shoulder
mobility and practicing gratitude) and included physi-
cal postures, breath practices, and meditation/relaxa-
tion techniques. Also, behavior change support was
provided throughout via autonomy-supportive instruc-
tion, social support, and journaling and reflection
prompts. Throughout classes, participants were offered
various modifications (including seated postures), were
reminded of common contraindications and provided
alternative poses, and were continuously supported in
choosing postures that felt appropriate and comfort-
able for them. See Table 1 for a general sequence of a
class within the intervention. The entire 8-week proto-
col is available, upon reasonable request, from the first
author.

Classes were led by one of three yoga instructors
who had completed at least a 200-h yoga teacher train-
ing, Thrive Health Exercise Oncology training, Yoga
Thrive Teacher Training Certification (or similar), and
had practical experience delivering yoga to individuals
affected by cancer. Classes were also moderated by two
individuals with Thrive Health Exercise Oncology train-
ing and practical experience moderating physical activ-
ity classes for adults affected by cancer. Moderators
welcomed participants to each class, communicated

2 Support persons were not approached for participation in this study.

% Young adults were allowed to “register” and participate in more than one
session (i.e., attend more than one class/week).


https://kinesiology.ucalgary.ca/labs/health-and-wellness/research/research-studies/alberta-cancer-exercise-program-ace/yoga-thrive
https://thrivehealthservices.com/professionals/certification/
https://thrivehealthservices.com/professionals/certification/
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Table 1 General sequence of a class within the 8-week yoga intervention

Class component Example prompts, practices, and postures
Greeting Open-ended questions to group to answer via chat: How are you? What is your energy like today? How are you feeling?
Supine (or seated) Breathwork

« Natural breath
- Even counted breath
« Box breath
Postures
- Modified wind-relieving pose
- Supported spinal twist
- Lateral flexion
- Legs up the wall
- Core activation
- Bridge
Seated or kneeling Breathwork
- Natural breath
- Joining breath to movement
Postures
- Seated forward fold
- Supported spinal twist
- Lateral flexion
- Cat and cow
« Child's pose
« Arm/leg extension
- Seated tree pose

Standing Breathwork
- Natural breath
- Joining breath to movement
Postures
« Tree pose
« High lunge
- Warrior Il
« Half march
- Mountain
« Chair

Seated or kneeling Breathwork
- Natural breath
- Joining breath to movement
Postures
- Seated forward fold
- Supported spinal twist
- Lateral flexion
- Dear pose
- Seated figure 4
- Neck release

Supine (or seated) Breathwork
- Natural breath
« Even counted breath
- Box breath
Postures
- Savasana (corpse pose)
- Comfortable seat
Mindfulness
- Body scan
- Visualization
« Reading
Journaling and reflection Open-ended questions to the group to reflect on and journal about quietly: What does self-care mean to me? How

am | disappointing myself to avoid disappointing others? What is one thing | can do more/less of that would be an act of
self-care?

Closing, check-out, and reflection  Open-ended questions for the group to answer via chat: How are you feeling now? What did the journal prompts bring
up for you?

Note: Every class in the 8-week session differed, including the length of time spent in each component. Prompts, practices, and postures aligned with the physical
focus and energetic intention
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with participants between classes via email, fostered a
positive social environment, notified the instructor if/
when further instruction or details were needed for a
posture, demonstrated seated postures (from a chair in
classes with higher risk participants), and managed the
chat feature in Zoom during classes.

Measures
Feasibility and acceptability

Feasibility Throughout the study, to assess feasibility,
the number of young adults recruited to the study from
the yoga intervention, retention to study procedures,
and attendance to the yoga classes were collected. Com-
pletion of physical assessments, online surveys, and
interview were also tracked, and adverse events were
recorded. Recruitment to the study was defined as the
number of young adults who enrolled in the study out
of the number of young adults who were registered in
the yoga intervention. Retention rate was defined as
the number of study participants who completed all
three assessments within the specified time frame (i.e.,
within 2 weeks). Attendance was defined as the number
of classes engaged in out of eight for those in the yoga
study. Completeness of physical assessments, online
surveys, and participation in interviews was examined,
and the percentage of missing data for each was tracked.
Adverse events were defined as any incident causing
harm to the participant. Participants were instructed to
self-report adverse events, and moderators were trained
to report any adverse events occurring during yoga
classes using a standardized reporting form (e.g., date,
severity, timing, site/location, duration, clinical action
taken, outcome).

Aligned with recommendations for conducting pilot
studies [34], targets for each feasibility outcome were
specified a priori using relevant literature. It was esti-
mated that (1) there would be a 60% recruitment rate
from the intervention to the study (i.e., 55 young adults
would be recruited to the study) [22, 23]; (2) > 75% of
young adults in the study would complete baseline (week
0), post-intervention (week 8), and follow-up (week 16)
assessments [35]; (3) > 75% of participants would attend
> six of eight yoga classes [22, 23]; and (5) there would be
< 10% missing data [36].

Acceptability Post-intervention (week 8), participants
answered questions during a semi-structured interview
(see the “Interviews” section) related to their satisfac-
tion with the yoga intervention (e.g., delivery, modality,
length, duration, group-based nature) and study methods
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(e.g., satisfaction with assessments, procedures). The
questions asked during the interview can be found in
Additional file 2.

Implementation

Throughout the study, all aspects related to the deliv-
ery of the yoga intervention, including training time,
delivery resources, and fidelity were tracked. Train-
ing time was defined as the number of hours required
to train moderators on the study protocol (e.g., class
facilitation, adverse event responding and reporting,
virtual physical assessment conduct) and yoga instruc-
tors on the yoga intervention. Delivery resources cap-
tured the number of hours of intervention delivery,
personnel hours (moderating, instructing, and/or
completing physical assessments and interviews), and
administrative support (i.e., the time required for inter-
vention outreach, study recruitment, potential commu-
nication with prospective and current participants [e.g.,
responding to queries, coordinating physical assess-
ments and interviews, and sending weekly reminder
emails to participants]). Finally, fidelity was defined as
whether the intervention was delivered as intended or
not. Fidelity was tracked across classes by moderators
using a standardized form to document instructors’
greetings and closing remarks, offering modifications,
and use of autonomy-supportive language. Also, imme-
diately after each class, yoga instructors completed an
additional fidelity checklist to indicate any deviations to
the class plan (i.e., additions or omissions of postures/
poses).

Potential effects of yoga

Personal and medical factors At baseline (week 0), par-
ticipants in the study self-reported their age, location
(i.e., province), setting (i.e., rural/urban), biological sex,
current gender, marital status, education, annual income,
employment status, ethnicity, cancer diagnosis, treat-
ment status, and symptoms.

Physical outcomes At baseline (week 0), post-inter-
vention (week 8), and follow-up (week 16), participants
completed a battery of physical assessments delivered
over Zoom by one of three trained assessors who had
previous experience administering these tests in-person
and online to older adults affected by cancer. Neither
assessors nor participants were blinded, which is com-
mon in pragmatic and behavioral studies [37, 38]. Assess-
ments included balance using the single-leg balance test
[39], flexibility using sit-and-reach [40], shoulder range
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of motion using the shoulder flexion test [41], and func-
tional mobility via the 30-s sit-to-stand [42]. A more
detailed description of the scoring for each of these
assessments can be found in Additional file 3.

Psychological outcomes At baseline (week 0), post-
intervention (week 8), and follow-up (week 16), partici-
pants completed an online survey, housed in REDCap,
comprised of measures of quality of life using the RAND
36-Item Short Form Health Survey [43], fatigue using
the FACIT-Fatigue Scale [44], resilience using the Brief
Resilience Scale [45], sense of personal growth after can-
cer with the Posttraumatic Growth Inventory [46], body
image using the Multidimensional Body-Self Relations
Questionnaire Appearance Scales [47], mindfulness using
the Five-Facet Mindfulness Questionnaire [48], and per-
ceived stress with the Perceived Stress Scale [49]. Also,
connection to the yoga group was assessed with a modi-
fied version of the Group Identification Scale [50] at post-
intervention (week 8) only. Further details related to the
scoring each of these questionnaires can be found in
Additional file 4.

Interviews Post-intervention (week 8), participants
completed interviews following a semi-structured guide,
with one of two trained study team members. Partici-
pants were asked a series of open-ended questions (with
probes) covering acceptability (see the “Acceptability”
section). All interviews were conducted via Zoom and
were audio-recorded using a Sony ICD-PX240 recorder.
During the interviews, questions situating yoga within
participant’s cancer experience and exploring additional
important outcomes were also collected. These data are
not presented herein given the scope of this pilot study
reporting on feasibility, acceptability, implementation,
and potential effectiveness.

Sample size
No formal sample size calculation was performed based
on the study objectives.

Data analysis

Quantitative data were analyzed using IBM SPSS (ver-
sion 27). Descriptive statistics (i.e., means, standard
deviations [SD], frequencies, percentages) were com-
puted to describe the sample at baseline. Following this,
data were checked for approximately normal distribu-
tion®, univariate (z-score greater than 3 or less than

* Data were generally normally distributed. Instances where the assumption of
normality was violated have been documented in Table 4.
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—3) and multivariate outliers (p-value < 0.01 on the
Mabhalanobis Distance Test), and sphericity. In cases
where outliers were identified, sensitivity testing was
performed (with and without outliers) to affirm consist-
ent trends in the data and then outliers were removed on
a variable-by-variable basis to enhance homogeneity and
maximize statistical power. Repeated measures analy-
sis of variance [51] were conducted to examine changes
across time points (baseline [week 0], post-intervention
[week 8], follow-up [week 16]) in physical and psycho-
logical outcomes. Of note, data were not nested based
on wave or instructor, no adjustments were made, and
a higher type I error probability was set (i.e., an uncor-
rected significance level of 0.05) to decrease the risk of
missing a potentially beneficial effect of yoga®. The effect
size of these changes was computed with partial eta
squared (np2; small effect = 0.01, medium effect = 0.06,
large effect = 0.14).

To analyze the qualitative data, interviews were tran-
scribed verbatim and uploaded into NVivo (version 12)
where they were subsequently analyzed by one author
(EM) using conventional content analysis [52]. First, EM
read each transcript several times to immerse herself
in the data. Next, EM coded transcripts, created labels
reflecting key ideas, and sorted the codes into higher-
order categories. At this point, the author sent the coding
scheme to another author (AW) who had reviewed the
transcripts several times and challenged EM’s thoughts
and interpretations. Following this, EM generated defi-
nitions for each category and selected exemplar quotes
from the data to illustrate findings from the interviews.
The penultimate coding scheme was then sent to all
authors, each of whom was involved in the study design,
intervention delivery, and/or data collection, to review
and approve. Following this, EM revisited all raw data to
ensure participants voices were accurately represented
and the coding scheme was finalized. To promote rigor
and trustworthiness, several steps recommended in the
literature were followed [53]. The two authors who con-
ducted the interviews (EM, KE) and one author who con-
ducted the content analysis (EM) kept reflexivity journals
and continuously (re-)examined their own perspectives
and how they might influence interpretations. A critical
friend (AW) challenged interpretations and sought to
ensure the results represented participants’ voices and all
authors critically reviewed the findings, and finally, cat-
egory descriptions and exemplar quotes are available and
presented herein to provide transparency.

® This decision was purely exploratory, as pilot studies are not typically pow-
ered to assess the statistical significance but can provide data to inform sam-
ple size calculations for full-scale studies.
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Yoga intervention participants Study participants

(only)’
Personal factors
AgeT 33.84 (6.06) 34.20 (5.09)
Location (n)
Alberta 42 16
British Columbia 09 02
Manitoba 05 01
New Brunswick 01 01
Newfoundland and Labrador 04 01
Northwest Territories 01 00
Nova Scotia 02 00
Nunavut 00 00
Ontario 19 06
Prince Edward Island 00 00
Quebec 04 00
Saskatchewan 05 03
Yukon 00 00
Setting (n)
Urban location (defined as > 100,000 people) - 24
Rural/remote location (defined as all non-urban locations) - 06
Biological sex (n)
Female - 28
Male - 02
Current gender (n)
Female - 27
Male - 02
Others - 01
Marital status (n)
Never married - 10
Married - 14
Common law - 06
Education (highest level attained) (n)
Some university/college - 02
Completed university/college - 19
Some graduate school - 03
Completed some graduate school - 06
Annual income
< $20,000 - 01
Between $20,000 and $39,000 - 02
Between $40,000 and $59,000 - 03
Between $60,000 and $79,000 - 05
Between $80,000 and $99,000 - 07
> $100,000 - 12
Employment status (n)
Disability - 11
Part-time - 09
Homemaker - 01
Full-time - 08
Temporarily unemployed - 01
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Table 2 (continued)

Yoga intervention participants Study participants

(only)’

Ethnicity (n)*
British - 15
Western European - 17
Eastern European - 08
Northern European - 04
Southern European - 01
Aboriginal - 01
East and Southern Asia - 02
Southern Asia - 01
Western Asia - 00
Pacific Islands - 01
Arab - 00
Latin/Central and South America - 01
Caribbean - 00
African - 00
Others -

Medical factors

Diagnosis (n)*
Blood 18 09
Breast 34 13
Digestive 07 00
Genitourinary 01 00
Gynecological 03 01
Head and neck 04 01
Lung 02 01
Metastases - 08
Neurological 02 02
Others 03 01
Skin 01 01
Thyroid 06 02

Treatment status (n)
On-treatment - 14
Off-treatment - 13

On-treatment (current treatment) (n)
Surgery -
Chemotherapy -
Radiation - 00
Hormone therapy - 11
Biological therapy - 01
Others - 02

On-treatment (completed treatment) (n)
Surgery - 13
Chemotherapy - 11
Radiation - 09
Hormone therapy - 01
Biological therapy - 01
Others - 03

Off-treatment (completed treatment) (n)
Surgery - 07
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Table 2 (continued)
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Yoga intervention participants Study participants

(only)’
Chemotherapy - 07
Radiation - 05
Hormone therapy - 00
Biological therapy - 00
Others - 02
Diagnosis date
1990-1995 01 00
1995-2000 00 00
2001-2005 01 00
2006-2010 02 00
2011-2015 12 05
2016-2020 74 25
Not provided 02 00
Symptoms (n)*
Fatigue - 25
Pain - 16
Lymphedema (swelling) - 05
Peripheral neuropathy (tingling, numbness) or other nerve damages - 17
Osteoporosis or bone loss - 02
Ostomy (colostomy, ileostomy, J-pouch, urostomy) - 00
Cognitive challenges (learning or memory problems, chemo brain, brain fog) - 18
Weight maintenance issues - 13
Breathing issues - 06
Heart issues - 02
Communication issues (speaking or hearing) - 02
Others - 02

“~"indicates that data were not collected

$Young adults affected by cancer at baseline (week 0), who had completed at least one session

* Mean (SD)
* Participants could select ‘all that apply’

Results

Participants

As detailed in Table 2, study participants were on aver-
age 34.2 (SD = 5.09) years of age at baseline and most
self-identified their biological sex as female (n = 28; 93%)
and as being of Western European descent (1 = 17; 57%).
Participants reported having been diagnosed with can-
cer between 2012 and 2020, and nearly half were diag-
nosed with breast cancer (n = 13; 43%). Fourteen (47%)
reported being on-treatment at the time of the study,
and the remainder were off-treatment (n = 13; 43%) or
did not report their treatment status (n = 3; 10%). When
asked to choose from a list of symptoms they were cur-
rently experiencing, the most commonly reported were

© Does not sum to 100% because participants could select all symptoms that
applied.

fatigue (n = 25; 83%), cognitive challenges (n = 18; 60%),
and peripheral neuropathy (# = 17; 57)°. Although not an
objective of this pilot study, visual inspection of available
data suggests those who took part in the yoga interven-
tion only (n = 62) did not differ from study participants
(n = 30) on age or diagnoses.

Feasibility and acceptability
Feasibility
Ninety-two young adults registered in the yoga interven-
tion. All were invited to this study, 45 expressed interest,
and 30 young adults completed informed consent and
participated. Thus, the recruitment rate was 33%, which
was below the a priori target of 60% (see Fig. 1).

With regard to participant retention to study pro-
cedures, of the 30 who consented to participate, 21
(70%) completed all physical assessments, online
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Enrollment Registered in yoga intervention (n=92)

Approached for study (n=92)
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Excluded (n=62)
e Did not respond to invitations to participate in the study
(n=47)
e Expressed interest in the study, but did not consent (n=14)
e Timing conflict (related to treatment schedule; n=1)

Consented (n=30)

A 4

Physical assessments (n=30)
Psychological questionnaires (n=30)

A

Physical assessment (n=29)
Psychological questionnaires (n=27)
Interviews (n=28)

Post-Intervention

Lost to follow-up (n=2 unique participants)
e Physical assessments (n=1)*
e Psychological questionnaires (n=2) %*
e Discontinued intervention (n=1 participant) *

Physical assessment (n=21)
Psychological questionnaires (n=26)

Follow-Up

Lost to follow-up (#n=8 unique participants)
e Physical assessment (n=8) %"
e Psychological questionnaires (n=2) ¢

A 4

Physical assessments analyzed (n=21)

Note: univariate and multivariate outliers were removed on a variable-by-variable
basis

Psychological questionnaires analyzed (n=26)

Note: univariate and multivariate outliers were removed on a variable-by-variable

Analysis

Interviews analyzed (n=28)

Fig. 1 CONSORT flow diagram

questionnaires, and interview according to the study
schedule. This was below the a priori target of > 75%
of young adults in the study completing assessments on
time. Of the nine participants who did not complete the
scheduled assessments as intended, one dropped out and
stopped attending the yoga intervention. When exploring
retention to specific aspects of the study, 21 (70%) com-
pleted all scheduled physical assessments as intended, 26
(87%) completed all questionnaires capturing psychologi-
cal outcomes, and 28 (93%) completed the interviews. For
participants who completed the assessments as intended,
there were < 5% missing data across physical assessments
and psychological questionnaires (which met the a priori
target of < 10% missing data). Based on Little’s Missing
Completely at Random (MCAR) test, data were deemed
missing at random (all p>0.05). For the interviews, there
was one instance of missed questions due to the partici-
pant’s time restrictions.

Participants’ attendance to yoga classes varied from
three (38%) to eight (100%) out of eight classes, with

Notes. Reasons participants were lost to follow-up and/or
discontinued intervention: No response, "protocol
violation; ‘time conflict; 'treatment-related conflict.

an average attendance rate of 6.40 (SD = 1.43) of eight
classes (80%). Twenty-four out of 30 (80%) participants
attended > 75% (i.e., six or more of the eight classes),
exceeding the a priori target (75% of participants would
attend six or more classes). Reasons for missed classes
included medical appointments (n = 3), scheduling con-
flicts/competing demands (n = 5), and not feeling well (n
= 1). There were 41 unexplained absences despite follow-
up emails to participants from the moderators. Of note,
four participants attended more than one class per week.
No adverse events were reported.

Acceptability

Table 3 includes category descriptions and representative
participant quotes from the semi-structured interview
questions that probed aspects of program acceptability.
Participants shared that, in general, their expectations
were met or exceeded in the yoga intervention. Partici-
pants appreciated that the yoga intervention was deliv-
ered via videoconference, which reduced some of their
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Category label

Exemplar quotes

For the most part, expectations were met and exceeded.

This category captures when participants shared if (and how) their
expectations of the yoga intervention, as a whole, were met, changed, or
exceeded. Within this category, participants shared how their expecta-
tions changed over time. For example, participants did not initially expect
there to be reflection/journaling yet came to expect and value this aspect
of the intervention. As another example, participants shared that they
had expectations about the intensity of the intervention, initially feeling
as though it would be more challenging, but came to value the lighter
intensity. Regardless of the initial expectations for the yoga intervention
(as a whole), participants were of similar perspective that any expecta-
tions they did have were met and surpassed. Of note, there was one
aspect of the intervention that did not meet the participants’ expecta-
tions: the group-based format. Participants shared that they expected to
feel more connected with the other young adults affected by cancer who
were taking part. Participants acknowledged that the lack of connection
they felt may have been influenced by the nature of the online classes
wherein only the instructor was visible throughout the class and partici-
pants had the option to practice with their cameras on or off. Participants
offered some suggestions to try to improve feelings of connection, which
are shared below in the category: More could be done to promote con-
nection in this group-based intervention.

The videoconference-based delivery style enhanced accessibility.
This category captures when participants shared their appreciation for
the videoconference-based delivery style of the yoga intervention. Within
this category, participants shared how the videoconference-based deliv-
ery style reduced, and in some cases eliminated, barriers to attending
(e.g., low/no cost, driving time). They also described how it offered them
access to an intervention that they might not otherwise have (i.e, living in
different cities/provinces, residing in rural and remote areas) and appreci-
ated being able to do it from the comfort of their own home. Within this
category, participants also shared how they liked having the option to
choose from various times of classes when they signed up.

“Ididn’t necessarily feel connected. It's so hard to, and you don't really know the
other people, so | just felt like | was doing it myself, on my own, with the instruc-
tor there as a third party. So, | don't necessarily feel connected to the group, but |
did look forward to it” YA1

“With the reflection piece after and the [journal prompts], it sparked thatin me a
little bit, it changed the expectations a bit about not just being a yoga class but
being something to take throughout my week too.” YA3

‘I don't really go into things with much expectation. | knew it was going to be
good. | didn't know it was going to be great. Like, it was awesome. | go into
things without much expectation, but it would have exceeded the little expecta-
tion I had. | just wanted to be a part of it, and it was really awesome.” YA10

“Idon't know if it's a good thing or not, everybody having their cameras off.[....]
| always turn my camera off, pretty much because most other people did it, and
also because it's kind of nice. Especially for me working from home, I'm on a
screen all day long. So it’s kind of nice to have that option. But then at the same
time | felt like you don't really get to connect with the other people”” YA24

“Iwas hoping for more of a workout, and maybe | didn’t come in thinking it
was what it was intended to be. But anyways it was super beneficial. Whatever
the intention was, it was beneficial for that. | just would happily [like to see the
classes] a step up in hardness if you will” YA28

‘I didn’t really feel like the sense of community [was something] that | wanted
with the other participants. [Since] it was optional to have the camera on, and
also ljust had my screen on like speaker mode [.....]. Also, it’s not about everyone
else. Like, it did feel like | wasn't alone, but | didn’t feel like that sense of like there’s
someone right here besides me that’s like breathing with me, that kind of thing.
[...]1know it's not mandatory and you can't force people, and has nothing to do
with you guys or the program, but it would have been nice to hear more from the
rest of the participants because not everyone wanted to share or felt comfortable
or sometimes | didn't have time to read through [the chat] instead of listen, and
myself! also hadn't spoke sometimes too so that might be my fault too.” YA34

“It's been a great experience. There are a lot of things | really appreciated about
it. | got more out of it than | expected, which was great. [...] | did not expect to
do the journaling, reflective bit at the end. | was like ‘no, Il just do the yoga and
go! [lwas like] ‘yeah, yeah, uh huh, sure cool, but some of the reflective questions
were very, very important to me. So, | found myself writing them down and | still
have them.”YA36

"I liked the Zoom access, | liked that | could be [at home] and you guys were run-
ning this in Calgary. | never would have [been able to participate otherwise].” YA

“[The fact that it] was online that you could it from home, it made it easy and
accessible, it was at a very good time too.” YA3

“I'm in the middle of nowhere. We're a long way from a lot of places so, it’s nice
to be able to do something again, and it’s nice to have similar aged people [to
practice with]”YA11

“I'think you guys made it very accessible. Having it multiple times throughout
different times of day was [also] really nice” YA13

“[Having access to online] free classes [like yoga] rather than in-person were
[something] | was considering for a while. [....] [These classes] are nicer than
[doing them from] YouTube.” YA22

“The fact that it was free was a huge incentive.” YA24

‘[l liked that it was] in your own house and you didn’t have to drive somewhere.
It was handy because it was just in your house and you did just have to [go out
and buy equipment/props], it wasn't like it was anything crazy. | did feel like it
was very accessible to anybody so that was really probably made it a better
option honestly for cancer people” YA33
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Category label

Exemplar quotes

The personnel fostered feelings of inclusivity and safety.

This category captures when participants expressed feelings of gratitude
towards the personnel delivering the yoga intervention. The personnel
were viewed by participants as fostering a safe space that was welcoming
of individuals with different cancer diagnoses and abilities. The instructors
were described kindly and as important to promote a sense of relaxation
and ease. Although some participants did not interact directly with the
moderators, their presence and availability were viewed favorably. Partici-
pants saw the instructor and moderators as dynamically and effectively
managing class needs and offering a safe and inclusive space.

The modifiable and personalized nature of the intervention was
appreciated.

This category captures when participants expressed satisfaction with the
modifiable and personalized nature of the yoga intervention. Participants
appreciated being provided options within each posture to support their
needs and abilities (whether looking for more/less challenging postures).
Participants also described how they appreciated the verbal cues and
variety of pose demonstrations, including seated and chair options
(though many did not utilize the chair modifications, they recognized
other participants may have needed them).

“I'think just the personality of the instructor, they just created a safe and easy
space [to practice yogaj, it felt comfortable right away and non-threatening
and there was never any pressure” YA3

“[The yoga instructor] offered this safe space [...] for myself to recuperate and
regenerate and reset my day and take the time to relax.” YA6

“I'think it was probably good to have [the moderators] there because | think
you need to have someone [else other than the instructor] there. | never realized
them but it was probably nice to have someone there if you did have a question
or if you needed to get something it was probably nice to have that extra sup-
port as well for [the instructor as well]” YA12

“You're going to have three people [one instructor and two moderators]
assigned to the class for, [however many] people that would attend—but actu-
ally, you need those three people there because of [various reasons]. [...] I'm sure
they're also allowing people to enter [the class]. So, no, definitely the number
was appropriate, and all their roles were very appropriate.” YA2 1

“[The yoga instructor was] very personable, very easy to connect to. Whenever
you arrived [to class], she had a big smile. She was very good at pulling every-
body in. I think [she] did a really good job of just making it feel like, | think there
were 18 people or something in my class, so she did a good job with just making
it feel like she was talking to us. YA28

“I think with the combination of the three of you working there behind the
scenes, whether it’s like answering questions in the chat or um showing options
while the instructor was teaching | think like | thought it was awesome. Like, all
grounds were covered.” YA31

“[The yoga instructor was] so empathetic and gentle. [....] She seemed very
genuine and kind, and it made it a lot easier to just kind of relax and do what |
was there to do." YA36

“I really liked how the instructor was offering different variations of the poses we
were doing. So, if there were some days when | was not feeling well and could
not do everything, | could do something else. [....] Normally if you do yoga with
a group, everybody is like okay now we do this, and then everybody does this,
that'’s not super practical in this situation. So, having that opportunity to be like
okay, it's okay if you can't do this, if you are not feeling it, you can do this instead,
I think that really helps to keep the feeling like you are part of the group and
feeling like being engaged in, | can do something as well, even If | can't do like
the hardest thing.” YA6

‘I [really] liked being introduced to movements that | could do comfortably.” YA9

‘I liked that [the poses were] easy to do. And that [the instructor] did the modi-
fications, saying ‘OK, if you can do this, then you can try doing this as it’s a little
further’so, I really liked the modifications, and that kind of is the baseline and if
you can do more here, do more. So, | felt that was nice and it kind of gave you an
option.”YA11

"I feel like the instructor [.....] tailored things when necessary. The approach was
very inclusive to varying and different skill levels or abilities or even just the kind
of day somebody was having.” YA15

"I really enjoyed going to [the] classes. | wouldn't use the other seated [modifica-
tions] and | didn't use those but | thought it was cool that they were there [for
others to potentially use].” YA29

" lliked that [l was] introduced to movements that | could do very comfort-
ably. [...] Having access to things that you can do you comfortably, that aren't
too tiring, that you're like ‘OK; this isn't going to hurt me, and that add move-
ment to your day [was valuable]” YA39
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Category label

Exemplar quotes

The additional class components were highly valued.

This category captures participants'thoughts on the additional class com-
ponents (e.g., class theme, poses, music, journaling, and reflection). Par-
ticipants expressed satisfaction and deemed additional class components
to be acceptable in general. Specifically, participants enjoyed the class
themes (physical focus and energetic intention), which were embedded
throughout the physical poses, behavior change components, music,
and journaling and reflection. However, participants were of mixed minds
about the journal prompts. Though all appreciated the opportunity to
reflect and (in some cases) discuss the prompts within the 1-h class,
others desired this aspect of class to be shorter or outside of the 1-h class
time. This feedback was provided by participants to optimize delivery and
allocate more time to practice yoga.

Access to a greater frequency of classes per week was desired.

This category captures participants’ desire for more yoga classes to be
offered throughout the week. Participants shared that although they
appreciated having access to one class each week; if they had to miss
class that week, they missed their opportunity to practice yoga, which
they did not like. Suggestions were made to have the intervention
include two classes per week. Although recognizing that offering classes
twice per week may present more scheduling challenges, participants felt
that increasing the frequency of classes would allow them to accumulate
more benefits from a regular and consistent practice.

“It was a good program. Again, | feel like it was a really good mix of restoration
and more strength stuff. | liked the mix of that. | liked the journaling aspect at
the end of each practice. | loved that they sent the Spotify playlist, | felt that was
really fantastic and it took me a few weeks to be like, "Oh yeah the Spotify!” and
figure out how to run that in the background while also doing the program but
once l did | was like, oh this is a really nice touch, I really like that” YA1

"I loved the combination of [the behaviour change support, the mindfulness
meditation, and the physical postures], | think they did a very good job of put-
ting that together too like as I said, [l liked how] themes each week would go
together with the readings, and the music, those practices we did too.” YA6

"I think setting an intention before the practice was really helpful cause for me
to set the intention before the practice | could decide what my goal was and |
would preemptively pick something that wasn't particularly physical and just
about re-connecting with myself or whatever that prompt was, it allowed me to
remember what | was practicing that day.” YA13

‘I loved the playlist actually | think that that was a really unique way for
everybody to experience the same thing but not necessarily like directly from the
instructor. So if there was a particular piece of music that didn't quite resonate
with you or didn't quite resonate with the movement that you were doing at the
time it was very easy to kind of move to the next song. | just thought that that
was unusual compared to some of the other yoga experiences that I've had.”
YA15

“[lwould suggest] a shorter amount of time to interact with the prompts,
because | think the prompts and reflection was super helpful, but it was like 15
minutes, and | think that was maybe too long.” YA38

“[The yoga intervention] was run really great, if [classes were] offered a few times
a week | would be up for that too.” YA3

“I'think personally | would have enjoyed like twice a week, | think that would be
super helpful not just taking the time once a week to slow it down but If | could
do it twice a week, | could re-orient myself earlier in the week and work towards
the goals | need” YA6

‘I think anything more would just—I mean | would love to go twice a week, but |
think that would just be a lot of work for you guys.” YA10

“Id like to do it twice a week, but | don't know in terms of scheduling for me
personally how that would work but it’s something for me that like twice a week
would be helpful” YAT1

‘I think once a week was good, but | think twice a week would probably make a
bigger difference for me. Personally, just | think with increased frequency | would
probably notice a little bit more differences in some of the other some of the
aspects that we talked about.” YA15

‘I think twice [a week] is better. One time was fine, but | do think twice a week
would be really beneficial. [....] | think you just get yourself into even more of a
groove [with 2 times a week], because if you missed one yoga class, like that’s
huge, but if you miss one [out of 2] classes it is not quite so huge.” YA28

“I'think in order for yoga to be really beneficial, you need to be doing it more
often. So, I think twice a week would be even better. Once a week was good and
it was like oh feel so good to stretch out and then if you don’t make a conscious
effort to do it again on your own, it feels like you're not seeing many bigger
improvements, right? | think that youd see more [improvements], or for me at
least, Id see more flexibility and like stuff like that if | did it more regularly.” YA38
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Category label

Exemplar quotes

More could be done to promote connection in this group-based
intervention.

This category captures when participants shared their suggestions to
improve the group-based nature of the intervention. While participants
commented that the young adult-specific nature of the intervention was
appreciated and they liked being around similar others, they did not feel
connected. Though this lack of connection was described as inconse-
quential and having minimal impact on their enjoyment of the yoga
intervention, participants felt the intervention could be optimized by
leveraging the social aspect and offered some suggestions to do so (e.g,,
introductions and icebreakers during the first few classes).

“I' have really enjoyed that hour of my day once a week. | don't necessarily feel
connected [to other participants] because it’s so hard to and you don't really
know the other people so | just kind of feel like I'm doing it myself on my own
with the instructor there as a third party so, | don't necessarily feel connected to
the group, but | do look forward to it” YA1

“Our group did most of the communication over chat, and | guess it would have
been nice if we did more conversation, which is kind of hard to do over Zoom
when you don't know people. But yeah, if we could have created a bit more of
thatYA3

‘I do wonder what the options would be for other interactions whether it’s
adding in a more official sense, adding an additional 10 or 15 minutes at the
beginning or something like that, the expectation is that you show up, not just
like you have the option, but all show up at this time, we're going to start with a
grounding exercise and a quick go round or something like that, and then get
into the program as a way of facilitating that sense of belonging and mutual
support”YA8

“Iwould have liked to see a bit more of an introduction to the group members
to create a bit more of a relationship between the members. [....] It might be
nice to connect on a slightly different level. So you know a kind of ice breaker,
maybe a session that’s not yoga, and then the following week you move into a
yoga piece. [....] I really enjoy being able to share something with other cancer
survivors or other cancer patients that are very similar and even though we
were, you know from across the country. It was this one period of time where we
got to kind of all be together” YA15

‘I don't really feel like | know people on a super personal level, but it has been
nice to see the same people every week and everyone is quite friendly and sup-
portive. So, | guess it feels like there’s just sort of a nice place that you can join
once or twice a week. Even ifyou don't really know anyone, | feel welcome and
that it's gonna be nice activity to do that there’s a good, positive attitude coming
out from everyone. YA39

barriers to attending, and described the personnel deliv-
ering the intervention favorably. Indeed, the personnel
were viewed as critical to fostering feelings of inclusiv-
ity and safety. Similarly, the nature of the yoga interven-
tion, which focused on tailoring and modifying to meet
each participant’s needs, was greatly appreciated. The
additional class components were also deemed accept-
able, with participants sharing how they enjoyed the class
themes, music, behavior change support, and journaling
and reflection.

Though high levels of satisfaction and acceptability
were expressed, participants also raised several points
of consideration for improving the yoga intervention.
Despite having the option to attend more than one class
per week, participants commented that they would have
preferred this to be built into the structure of the inter-
vention, and that a greater choice (days/week) and flex-
ibility would be appreciated. Beyond this, participants
described appreciating the group-based nature of the
program but commented that they did not feel connected
to their group. Participants in this sample would have
appreciated the opportunity to connect more or to other
participants and suggested activities and introductions

among intervention participants as a way to foster
greater connection. Finally, while some participants val-
ued the reflection and behavioral support offered near
the end of class, others described a preference for these
components to be offered closer to the beginning to
facilitate their ability to integrate during class time. No
issues relating to study methods were identified and the
number, timing, and duration of assessments and study-
related procedures were deemed acceptable. Participants
reported being grateful to receive yoga and were happy to
contribute to the research.

Implementation

Six moderators completed 6 h of study-specific training.
This training time excluded their 12-15 h Thrive Healt
h Exercise Oncology, 8 h Thrive Center, and 3 h general
moderator training. Three yoga instructors completed 8
h of study-specific training. This training time excluded
their pre-existing minimum 200-h yoga teacher train-
ing, 12-15-h Thrive Health Exercise Oncology training,
and a minimum of 30 h completing their Yoga Thrive
teacher training (or equivalent). With regard to deliv-
ery resources, each 8-week yoga session constituted 12
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delivery hours (one class/week for a 60-min yoga class
plus a minimum of 15 min before and after each class),
wherein two moderators and one instructor were pre-
sent (totaling 36 personnel hours). Between fall 2020
and winter 2021, five yoga sessions were provided (fall
2020 n = 2 sessions; winter 2021 n = 3 sessions). Thus,
there was a total of 180 delivery hours. Physical assess-
ments and interviews took a total of 55 h for research
staff (who were also trained moderators). Administrative
support summed to an additional 20 h outside of inter-
vention delivery and assessment/interview time, includ-
ing tasks such as sending email reminders and scheduling
assessments.

In terms of the fidelity checklist completed by modera-
tors, there were no instances of deviation across instruc-
tors and classes in terms of greeting and closing classes,
offering modifications, and using autonomy-supportive
language. For the yoga instructors, fidelity checks over
the two waves (fall 2020/winter 2021) and five sessions
indicated a total of six recorded instances of posture
omission (due to time constraints) and 23 instances of a
posture being taught at another time in class (i.e., before
or after it was intended) out of the 186 postures covered
within the 8-week yoga intervention.

Potential effects of yoga

Physical outcomes

Participants’ scores on physical assessments at base-
line varied from within normal ranges to poor (or low),
see Table 4. Specifically, scores on balance and shoulder
range of motion were within normal ranges, whereas
scores for functional mobility and flexibility were below
normative age-related values. With regard to changes,
there were large, significant changes in functional mobil-
ity (i.e., sit-to-stand test; F(2, 40) = 8.261, p < 0.001,
npz = 0.292) and flexibility (i.e., sit and reach test) on
both the right (F(2, 40) = 3.959, p = 0.027, np2 = 0.165)
and left sides over time (F(2, 40) = 3.524, p = 0.039,
npz = 0.150), indicative of improvements in these out-
comes. There were no significant differences observed
over time (baseline, post-intervention, follow-up) on
physical assessments of balance or shoulder range of
motion (all p>0.05), and effect sizes ranged from small to
medium (1,%s = 0.048 — 0.098).

Psychological outcomes

As seen in Table 4, participants’ scores at baseline on the
psychological questionnaires were low relative to scale
ranges, indicative of generally poorer quality of life; worse
symptoms of fatigue; low amounts of resilience, posttrau-
matic growth, body image, and mindfulness; and moder-
ate levels of stress. There were significant changes over
time with medium to large effect size on participants’
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quality of life (subscales of energy/fatigue [F(2, 50) =
3.523, p = 0.37, 1,2 = 0.124] and social functioning
(F(2, 50) = 3.894, p = 0.027, 5,% = 0.135]) body image
(subscale of appearance evaluation [F(1.619, 38.850) =
3.198, p = 0.036, r/pz = 0.140]), mindfulness (subscale
of non-reactivity to inner experience [F(2, 48) = 3.922, p
= 0.026, npz = 0.140]), and stress ([F(2, 48) = 4.912, p =
0.011, 771,2 = 0.170)]), indicative of improvements in each
of these outcomes. There were no significant differences
over time on the remaining psychological outcomes (all
p>0.05), with effect sizes ranging from small to medium
(np%s = 0.005 — 0.115). Finally, participant’s score on
group identification, measured post-intervention only
(mean = 4.91; SD = 1.00), indicated that participants did
not identify with their yoga group.

Discussion

The purpose of this single-arm hybrid effectiveness-
implementation pilot study was to better understand fea-
sibility, perceptions of acceptability, implementation, and
potential effects of yoga delivered via videoconference
to young adults affected by cancer. Although recruit-
ment and retention to the study was lower than has been
reported elsewhere [22, 23], for those completing the
study, attendance rates were high and missing data was
low. Participants were generally satisfied with the inter-
vention and found the intervention and study methods
acceptable. Importantly, participants also provided rec-
ommendations to improve the intervention. Overall,
these findings provide early evidence supporting the
potential benefits associated with yoga among young
adults affected by cancer and highlight critical modifi-
cations to study and intervention components that sup-
port gathering further evidence for the effectiveness and
implementation of yoga delivered via videoconference for
this cohort.

Despite relatively large numbers within the yoga inter-
vention (n = 92), recruitment to the study was low (n =
30, out of n = 45 interested). It is possible that many in this
cohort simply did not wish to take part in research, which
has been described elsewhere [54]. It is also possible that
the additional time required for the study assessments was
a deterrent to young adults who already manage a number
of competing work/life demands [18, 19]. Indeed, reten-
tion to assessments was lower than has been reported
previously [55, 56], which could be reflective of scheduling
conflicts, burdensome assessments, or lack of interest to
complete the assessments, though this was not mentioned
in the interviews. Finding ways to maximize scheduling
flexibility for participants and reducing study-related bar-
riers should be explored, but this must be balanced along-
side the practical considerations of conducting a study
(e.g., personnel schedules). Another strategy that may
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Table 4 Potential effects of the yoga intervention
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Outcomes Scalerange Mean score (SD) F-statistic p-value Effectsize (npz)
Baseline (week 0) Post- Follow-up (week 16)
intervention
(week 8)
Physical
Single leg balance (s) -
Right (n = 19)" 0-45 4346 (6.01) 45.00 (0.00) 43.33(5.11) 1.313 0281% 0068
Left (n = 20)" 0-45 43.69 (4.23) 4296 (6.65) 44.36 (2.86) 2.056 0.167%  0.098
Sit and reach (cm) -
Right (n = 21) - —3.14(14.62) 3.36 (17.86) 2.69(15.78) 3959 0027F  0.165
Left (n=21) - —257(14.17) 2.38(17.93) 3.02 (16.05) 3524 0.039 0.150
Shoulder range of motion (°) -
Right (n = 21) - 162.95 (10.13) 165.17(11.18)  165.36 (9.99) 0.997 0348"  0.048
Left (n=21) - 161.88 (12.60) 163.38(13.94) 16440 (12.04) 1.328 0274 0.062
30-s sit-to-stand (reps) (n =21) - 4 (4.35) 17.19(5.31) 1733 (4.71) 8.261 <0.001 0.292
Psychosocial
RAND-36
Physical functioning (n = 26) 0-100 75.38(23.41) 7741(2337)  79.04(18.22) 0.489 0.545"  0.019
Role limitation due to physical  0-100 54.17 (37.35) 51.39(37.00) 46.88(42.55) 0.577 0.566% 0024
health (n = 24)°
Role limitation due to emo- ~ 0-100 51.28 (39.14) 48.72(39.14)  52.56 (43.38) 0.121 0886*  0.005
tional problems (n = 26)
Energy/fatigue (n = 26) 0-100 3532(18.13) 40.38(15.29)  43.08 (14.00) 3523 0.037 0.124
Emotional well-being (n =26) 0-100 60.69 (20. 25) 65.38(18.62)  67.62(17.25) 2810 0.070 0.101
Social functioning (n = 26) 0-100 63.46 (20.89) 71.15(2201) 7452(19.52) 3.894 0027t 0135
Pain (n = 25)! 0-100 74.00 (15.17) 73.50(1851) 80 (15.28) 0.263 0.770% 0011
General health (n = 26) 0-100 5(21.37) 48,65 (18.84) 92 (21.78) 0.844 0405" 0033
FACIT-Fatigue (n = 26) 0-52 30.73 (9.00) 3250 (9.76) 3381 (7.92) 2.608 00977 0094
Brief Resilience Scale (n = 25)°  1-5 3.28(093) 336 (0.76) 297(0.23) 3012 0.074% 0111
Posttraumatic Growth Inventory  0-105 5848 (22.14) 5448 (20.03) 5540 (23.62) 1.626 0.207 0.063
(n=25)°
MBSRQ-AS
Angiéarance evaluation (n 1-5 2.85(0.79) 2.79(0.87) 3.03(0.84) 3918 0036"  0.140
Apg;g]rance orientation (n 1-5 3.01(0.63) 291(061) 2.94(0.65) 1.275 0.289 0.050
Body areas satisfaction scale  1-5 3.08 (0.58) 3.00 (0.67) 3.03(0.64) 1.011 0372 0.040
(n=25)°
Overweight preoccupation 1-5 2.25(1.04) 2.27 (0.96) 245 (1.10) 2436 0.098%  0.092
(n=25)°
Selg—dassiﬁed weight (n = 1-5 342 (0.99) 3.30(0.91) 3.28 (1.00) 3.108 0.054 0.115
25)
Five Facet Mindfulness Questionnaire
Observing (n = 24)% 8-40 25.75 (3.85) 24.63 (4.92) 2533 (5.01) 1.238 0299 0051
Describing (n = 25)° 8-40 24.12 (5.37) 24.56 (6.25) 24.60 (6.44) 0410 0.666 0.017
Ac2t|5n)g with awareness (n 8-40 2448 (7.18) 23.76 (6.99) 23.80 (6.96) 0.737 0484 0.030
Non-judging of inner experi-  8-40 2548 (7.74) 25.80(7.57) 26.28 (8.40) 0.273 0.762 0.011
ence (n = 25)°
Non-reactivity to inner expe-  7-35 18.72 (4.65) 20.24 (4.33) 20.32 (4.52) 3.922 0.026%  0.140
rience (n = 25)%
10-Item Perceived Stress Scale  0-40 20.64 (7.07) 19.36 (7.12) 17.80 (6.68) 4912 0.011 0.170

(n=25)°
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Table 4 (continued)
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Outcomes Scalerange Mean score (SD) F-statistic p-value Effect size (npz)
Baseline (week 0) Post- Follow-up (week 16)
intervention
(week 8)
Group Identification Scale 1-7 - 4.91(1.00) - - -
(n=26)

FACIT functional assessment of chronic iliness therapy, MBSRQ-AS Multidimensional Body-Self Relations Questionnaire-Appearance Scales, reps repetitions, SD

standard deviation

$ A participant was missing data at one or more time points

T Sphericity has been violated; in these cases, the Greenhouse-Giesser correction was used to inform the p-values and effects sizes

* Shapiro-Wilk test of normality was significant at one or more time points
One (or more) univariate outlier(s) was (were) removed
* One (or more) multivariate outlier(s) was (were) removed

enhance recruitment and adherence to assessments could
be sharing videos that show what the assessments involve
so participants can have a clear idea of what is required.

Notwithstanding the lower than anticipated recruit-
ment and retention rates, nearly all participants
remained engaged in the yoga intervention and attend-
ance was higher than anticipated [22, 23]. Participants
in this sample reported valuing the nature of the inter-
vention and the opportunity to engage online. These
findings extend prior work wherein young adults have
expressed satisfaction and appreciation for young adult-
specific supportive care opportunities [22]. Aligning
this intervention with young adults’ delivery style [20,
21] and activity preferences [57] was seemingly well-
received. Looking ahead, providing opportunities for
modification, integrating autonomy-supportive strate-
gies, and continuing to deliver online may be critically
important when offering yoga to young adults affected
by cancer.

Beyond sharing aspects of the intervention that were
appreciated, participants in this sample also offered sev-
eral useful considerations for improvement, including
offering the intervention at a greater frequency (e.g., 2
times/week) and integrating reflection and behavioral
support throughout the practice, versus at the end of each
class. This feedback has been incorporated, and Yoga for
Young Adults Affected by Cancer is now a 12-week inter-
vention (to support behavior change), offered 2 times/
week, and it is being evaluated via a full-scale mixed-
methods, hybrid effectiveness-implementation study
(clinicaltrials.gov identifier: NCT05314803).

In terms of implementation, the study team devoted
substantial time and resources to ensuring adequately
prepared yoga instructors and moderators. The impor-
tance of well-trained personnel when delivering physi-
cal activity for individuals living with and beyond cancer
has been iterated upon elsewhere [58] and is critical to

ensuring safety and fidelity. In terms of the assessments,
collecting quantitative (objective and self-reported) and
qualitative data within this study afforded deeper insights
into aspects of feasibility, acceptability, and implemen-
tation and may aide in gaining a more comprehen-
sive understanding of the role of yoga within the young
adult cancer experience. Nevertheless, considering ways
to reduce the resources required, at both research and
intervention implementation levels, may be warranted.
Conducting assessments with multiple participants at
the same time could be explored. However, this would
need to be balanced with participant safety, comfort, and
scheduling logistics, as well as the assessors’ ability to
accurately administer the assessments. Finally, although
the administrative time for this study was relatively low—
likely due to shared responsibilities across study team
members and email templates—processes have been
further streamlined (e.g., using automated reminders
via REDCap and an online scheduling system for physi-
cal assessments and interviews) and are being imple-
mented in the full-scale study that is currently underway
(see above referenced clinicaltrials.gov identifier: NCT05
314803).

With regard to the potential effects of yoga, findings
suggest that this yoga intervention may augment partici-
pants’ functional mobility, flexibility, aspects of quality
of life (energy/fatigue, social functioning), body image
(appearance evaluation), and mindfulness (non-reactiv-
ity to inner experience), while lowering perceived stress.
These findings are similar to what has been reported
previously in the adult cancer yoga literature [59-61].
Furthermore, while there were no statistically signifi-
cant changes in the remaining physical and psychologi-
cal outcomes, some (e.g., quality of life subscales of role
limitations due to physical health and emotional well-
being and the fatigue measure) met the cutoffs for mini-
mal clinically important differences (MCIDs) [62-64].


http://clinicaltrials.gov
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For outcomes that were non-significant and that did not
meet MCIDs, it is possible that findings are due to the
small sample and pilot data collected or that yoga does
not impact this outcome for this cohort. Looking ahead,
identifying additional meaningful outcomes for this
cohort will be important and is being explored in the full-
scale study (see above) and in forthcoming work.

Notably, group identification, an important factor pro-
moting adherence and supporting behavior change [50],
was low in this sample. This was a somewhat surprising
finding as young adults affected by cancer have reported
social isolation in the context of COVID-19 [65, 66]
and desiring opportunities to connect with other young
adults [67]. Simply bringing young adults together to par-
ticipate in a yoga intervention may not be enough to pro-
mote group identification. Including strategies within the
yoga classes (e.g., icebreaker questions, breakout rooms)
to facilitate the connection between participants was sug-
gested by participants as a possible way to promote group
identification (and has been incorporated in the full-scale
study described above). However, it is also plausible that
the online nature of the intervention may not be condu-
cive to facilitating the depth of social support that young
adults expected or desired. Exploring the type of connec-
tion desired, how to foster connection online, and how to
determine what “connection” means for this cohort will
be necessary for future work.

When interpreting the results from this pilot study,
there are several considerations to keep in mind. First,
participants did not always have the same individual
performing their physical assessments, which may have
reduced the reliability of the assessment and results.
Efforts were taken to mitigate this through extensive
training for moderators and protocol documentation.
Second, the physical assessments were performed via
videoconference and thus may reflect more variability
than similar assessments conducted in person. Ongo-
ing work is examining assessments conducted virtually
[68]. Also, participants had varied equipment (e.g., chair
heights, measuring tools) available to them at home.
Though every effort was made to document instances
of assessment modification based on participants’ home
settings, this could have also impacted the results. Third,
there were 14 instances of protocol violations (i.e.,
assessments conducted > week 2) at the baseline (week
0) assessment for the 14 participants who registered in
the fall 2020 wave. This was due to the timing of receiv-
ing ethical approval to recruit to the study after the yoga
intervention had launched. Though these violations could
contribute to washing-out effects, the decision was made
to retain these participants’ data given the nature of this
pilot study. Fourth, the sample described herein was pre-
dominantly female, residing in urban locations, and likely
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represents highly motivated young adults who are both
interested in yoga and keen to contribute to research.
Looking ahead, exploring strategies to minimize selection
bias and recruit a more diverse sample will be important.
Fifth, data were gathered from a single group; thus, it is
possible that improvements noted herein were a function
of time or other factors, unrelated to the yoga interven-
tion. Relatedly, data were not nested and no statistical
adjustments to the significance level were made despite
running a number of tests, inflating type I error. This
decision was made given the pilot nature of this work.

Taken together, findings suggest that an online yoga
intervention delivered to young adults affected by can-
cer across Canada is potentially feasible and safe and may
afford both physical and psychological benefits. How-
ever, important modifications to the intervention and
study are required to enhance feasibility and acceptabil-
ity. Supporting recruitment efforts by providing inter-
vention and research details, offering greater scheduling
flexibility, increasing the frequency of classes/week, and
enhancing opportunities for participant interaction could
improve feasibility and acceptability. This study provided
invaluable data that has been used to refine the yoga
intervention, underscoring the value of pilot studies, and
represents an important step towards better understand-
ing and promoting yoga to more young adults affected by
cancer across Canada.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540814-023-01244-y.

Additional file 1. Relevant checklists.

Additional file 2. Semi-structured interview questions asked to explore
perspections of acceptability.

Additional file 3. Description and scoring of physical assessments.

Additional file 4. Description and scoring of questionnaires used to
assess psychological outcomes.

Acknowledgements

The authors would like to thank the individuals who participated in the yoga
intervention and study for their time, the organizations who aided with
recruitment, Julianna Dreger for the assistance with REDCap, and Amy Chen
and Kate Fougere for aiding with the interview transcription.

Authors’ contributions

AW contributed to the conceptualization, developed the study protocol
and received ethics approval, delivered the yoga intervention, analyzed

the qualitative data, analyzed the quantitative data, and contributed to the
writing—original draft and writing—review and editing. EM developed the
study protocol and received ethics approval; contributed to the participant
recruitment, yoga intervention registration, study eligibility, and informed
consent; conducted the physical activity assessments; moderated the yoga
intervention; conducted the interviews; analyzed the qualitative data; ana-
lyzed the quantitative data; and contributed to the writing—original draft and
writing—review and editing. KH contributed to the participant recruitment
and organization of the study assessments, conducted the physical activity
assessments, moderated the yoga intervention, and contributed to the


https://doi.org/10.1186/s40814-023-01244-y
https://doi.org/10.1186/s40814-023-01244-y

Wurz et al. Pilot and Feasibility Studies (2023) 9:37

writing—review and editing. KE conducted the physical activity assessments,
moderated the yoga intervention, conducted the interviews, and contributed
to the writing—review and editing. AC moderated the yoga intervention,
transcribed the interviews, and contributed to the writing—review and
editing. LC delivered the yoga intervention and contributed to the writing—
review and editing. HM delivered the yoga intervention and contributed to
the writing—review and editing. DD moderated the yoga intervention and
contributed to the writing—review and editing. ME moderated the yoga
intervention and contributed to the writing—review and editing. SNC-R
contributed to the conceptualization, developed the study protocol and
received ethics approval, and contributed to the writing—review and editing.
All author(s) read and approved the final manuscript.

Funding

No funding supported this study. AW was supported by a Canadian Institutes
of Health Research fellowship, Training in Research and Clinical Trials in Inte-
grative Oncology fellowship, and Alberta Innovates Fellowship while the study
was conducted. EM was supported by a Vi Riddell Pediatric Rehabilitation
Graduate Studentship and a Canadian Institutes of Health Research and Cana-
dian Graduate Scholarship — Master's award while the study was conducted,
and the manuscript was prepared while supported by a Canadian Institutes

of Health Research, Canadian Graduate Scholarship — Doctoral, and the Eyes
High Doctoral Recruitment Scholarship from the University of Calgary.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was reviewed and approved by the Health Research Ethics
Board of Alberta (HREBA.CC-20-0365). Participants provided informed consent
to participate.

Consent for publication
Not applicable.

Competing interests

AW, EM, KH, KE, AC, LC, HM, DD, and MME declare that they have no compet-
ing interests. SNCR is a co-founder of Thrive Health Services Inc.,, who provides
delivery of training for yoga instructors and moderators, as well as educational
lead for the Yoga Thrive Teacher Training Program.

Author details

'School of Kinesiology, University of the Fraser Valley, Chilliwack, Canada. 2Fac-
ulty of Kinesiology, University of Calgary, Calgary, Canada. *Orenda Society,
Calgary, Canada. “City University, Vancouver, Canada. °Department of Oncol-
ogy, Cumming School of Medicine, University of Calgary, Calgary, Canada.
5Department of Psychosocial Resources, Tom Baker Cancer Centre, Cancer
Care, Alberta Health Services, Calgary, Canada.

Received: 8 June 2022 Accepted: 12 January 2023
Published online: 10 March 2023

References

1. American Cancer Society. Cancer facts & figures. Georgia: Atlanta; 2022.

2. Canadian Cancer Statistics Advisory Committee in collaboration with the
Canadian Cancer Society, Statistics Canada and the Public Health Agency
of Canada. Canadian Cancer Statistics 2021. Toronto: Canadian Cancer
Society; 2021.

3. WenYF, Chen MX,Yin G, Lin R, Zhong YJ, Dong QQ, et al. The global,
regional, and national burden of cancer among adolescents and young
adults in 204 countries and territories, 1990-2019: a population-based
study. J Hematol Oncol. 2021;14(1):1-14.

4. Berkman AM, Livingston JA, Merriman K, Hildebrandt M, Wang J, Dibaj
S, et al. Long-term survival among 5-year survivors of adolescent and
young adult cancer. Cancer. 2020;126(16):3708-18.

22.

23.

24.

25.

26.

Page 19 of 20

Wooten SV, Roth M, Livingston JA, Hildebrandt MAT, Chandra J, Amini
B, et al. Short-term changes in skeletal muscle mass after anthracycline
administration in adolescent and young adult sarcoma patients. J Ado-
lesc Young Adult Oncol. 2021; online ahead of print,. https://doi.org/10.
1089/jayac.2021.0107.

Bleyer A. Young adult oncology: the patients and their survival chal-
lenges. CA Cancer J Clin. 2007;57(4):242-55.

Arunachalam D, Thirumoorthy A, Devi S, Thennarasu. Quality of life in
cancer patients with disfigurement due to cancer and its treatments.
Indian. J Palliat Care. 2011;17(3):184-90.

Lang MJ, David V, Giese-Davis J. The age conundrum: a scoping review
of younger age or adolescent and young adult as a risk factor for clinical
distress, depression, or anxiety in cancer. J Adolesc Young Adult Oncol.
2015/4(4):157-73.

Sodergren SC, Husson O, Robinson J, Rohde GE, Tomaszewska IM,
Vivat B, et al. Systematic review of the health-related quality of life
issues facing adolescents and young adults with cancer. Qual Life Res.
2017,26(7):1659-72.

Enskar K, Carlsson M, Golsater M, Hamrin E. Symptom distress

and life situation in adolescents with cancer. Cancer Nurs.
1997;20(1):23-33.

. Husson O, Zebrack BJ, Aguilar C, Hayes-Lattin B, Cole S. Cancer in

adolescents and young adults: who remains at risk of poor social
functioning over time? Cancer. 2017;123(14):2743-51.

Poudel PG, Bauer HE, Wang Z, Huang I-C. Social relationships and
patient-reported outcomes in adolescent and young adult cancer
survivors. MedRxiv. 2020. https://doi.org/10.1101/2020.10.30.20223271.
Baydoun M, Oberoi D, Flynn M, Moran C, McLennan A, Piedalue KL,

et al. Effects of yoga-based interventions on cancer-associated cogni-
tive decline: a systematic review. Curr Oncol Rep. 2020;22(10):100.
Gonzalez M, Pascoe MC, Yang G, de Manincor M, Grant S, Lacey J,

et al. Yoga for depression and anxiety symptoms in people with
cancer: a systematic review and meta-analysis. Psychooncology.
2021;30(8):1196-208.

Armer JS, Lutgendorf SK. The impact of yoga on fatigue in cancer survi-
vorship: a meta-analysis. JNCI Cancer Spectr. 2020;4(2):pkz098.
Woodside H, Culos-Reed SN, Grégoire M-C, Rutledge R, Keats MR. Yoga
for young adults with noncurative cancer: a brief report. Glob Adv
Health Med. 2018;7:2164956118763523.

Park CL, Cho D, Wortmann JH. The impact of yoga upon young adult
cancer survivors. Compl Ther Clin Pract. 2013;19(2):77-82.

Holland LR, Walker R, Henney R, Cashion CE, Bradford NK. Adolescents
and young adults with cancer: barriers in access to psychosocial sup-
port. J Adolesc Young Adult Oncol. 2021;10(1):46-55.

Tonorezos ES, Oeffinger KC. Research challenges in adolescent and
young adult cancer survivor research. Cancer. 2011;117(510):2295-300.
Rabin C, Simpson N, Morrow K, Pinto B. Intervention format and deliv-
ery preferences among young adult cancer survivors. Int J Behav Med.
2013;20(2):304-10.

. Price J, Brunet J. Feasibility and acceptability of a telehealth behavior

change intervention for promoting physical activity and fruit and veg-
etable consumption among rural-living young adult cancer survivors. J
Psychosoc Oncol. 2021;39(6):715-33.

Campo RA, Bluth K, Santacroce SJ, Knapik S, Tan J, Gold S, et al. A
mindful self-compassion videoconference intervention for nation-
ally recruited posttreatment young adult cancer survivors: feasibility,
acceptability, and psychosocial outcomes. Supportive Care in Cancer.
2017;25(6):1759-68.

Lathren C, Bluth K, Campo R, Tan W, Futch W. Young adult cancer
survivors' experiences with a mindful self-compassion (MSC) video-chat
intervention: a qualitative analysis. Self Identit. 2018;17(6):646-65.
Addington EL, Sohl SJ, Tooze JA, Danhauer SC. Convenient and Live
Movement (CALM) for women undergoing breast cancer treatment: chal-
lenges and recommendations for internet-based yoga research. Compl
Therap Med. 2018;37:77-9.

Villaron C, Cury F, Eisinger F, Cappiello M-A, Marqueste T. Telehealth
applied to physical activity during cancer treatment: a feasibil-

ity, acceptability, and randomized pilot study. Suppor Care Cancer.
2018;26(10):3413-21.

Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-imple-
mentation hybrid designs: combining elements of clinical effectiveness


https://doi.org/10.1089/jayao.2021.0107
https://doi.org/10.1089/jayao.2021.0107
https://doi.org/10.1101/2020.10.30.20223271

Wurz et al. Pilot and Feasibility Studies (2023) 9:37

27.

28.

29.

30.

31.

32.

33

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

and implementation research to enhance public health impact. Medical
Care. 2012;50(3):217-26.

Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot stud-
ies in clinical research. J Psychiatr Res. 2011;45(5):626-9.

Creswell JW, Plano Clark VL. Designing and conducting mixed methods
research. 3rd ed: SAGE Publications; 2017.

Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane

L, et al. CONSORT 2010 statement: extension to randomised pilot and
feasibility trials. Pilot Feasibility Stud. 2016;2:64.

Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Griffiths CJ,
et al. Standards for Reporting Implementation Studies (StaRl) Statement.
BMJ. 2017;356:6795.

Moonaz S, Nault D, Cramer H, Ward L. CLARIFY 2021: explanation and
elaboration of the Delphi-based guidelines for the reporting of yoga
research. BMJ Open. 2021;11(8):e045812.

Rollnick S, Miller WR. What is motivational interviewing? Behav Cogn
Psychother. 1995;23(1):325-34.

Michie S, Atkins L, West R. The behaviour change wheel: a guide to
designing interventions. Tst ed: Silverback Publishing; 2014.

Pearson N, Naylor PJ, Ashe MC, Fernandez M, Yoong SL, Wolfenden L.
Guidance for conducting feasibility and pilot studies for implementation
trials. Pilot Feasibility Stud. 2020;6(1):167.

Victorson D, Murphy K, Benedict C, Horowitz B, Maletich C, Cordero E,

et al. A randomized pilot study of mindfulness-based stress reduction in
a young adult cancer sample: feasibility, acceptability, and changes in
patient reported outcomes. Psychooncology. 2020,29(5):841-50.

Dong Y, Peng CY. Principled missing data methods for researchers.
Springerplus. 2013;2(1):222.

Roland M, Togerson D. Understanding controlled trials: what are prag-
matic trials? BMJ Clinical Review. 1998;316(7127):285.

El-Kotob R, Giangregorio LM. Pilot and feasibility studies in exercise, phys-
ical activity, or rehabilitation research. Pilot Feasibility Stud. 2018;4:137.
Springer BA, Marin R, Cyhan T, Roberts H, Gill NW. Normative values for
the unipedal stance test with eyes open and closed. J Geriatr Phys Ther.
2007,;30(1):8-15.

Wells KF, Dillon EK. The sit and reach—a test of back and leg flexibility. Res
Q Am Assoc Health Phys Educ. 1952;23(1):115-8.

Kolber MJ, Hanney WJ. The reliability and concurrent validity of shoulder
mobility measurements using a digital inclinometer and goniometer: a
technical report. Int J Sports Phys Ther. 2012;7(3):306-13.

McAllister LS, Palombaro KM. Modified 30-second Sit-to-Stand Test:
reliability and validity in older adults unable to complete traditional sit-
to-stand testing. J Geriatr Phys Ther. 2020;43(3):153-8.

Hays RD, Sherbourne CD, Mazel RM. The RAND 36-Item Health Survey 1.0.
Health Econ. 1993,;2(3):217-27.

Acaster S, Dickerhoof R, DeBusk K, Bernard K, Strauss W, Allen LF.
Quialitative and quantitative validation of the FACIT-fatigue scale in iron
deficiency anemia. Health Qual Life Outcomes. 2015;13:60.

Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The brief
resilience scale: assessing the ability to bounce back. Int J Behav Med.
2008;15(3):194-200.

Tedeschi RG, Calhoun LG. The Posttraumatic Growth Inventory: measur-
ing the positive legacy of trauma. J Traum Stress. 1996,9(3):455-72.

Cash TF. The multidimensional body-self relations questionnaire. MBSRQ
users’manual; 2000.

Baer R, Smith G, Hopkins J, Krietemeyer J, Toney L. Using self-report
assessment methods to explore facets of mindfulness. Assessment.
2006;13:27-45.

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress.
J Health Soc Behav. 1983;24(4):385-96.

Sani F, Madhok V, Norbury M, Dugard P, Wakefield JRH. Greater number of
group identifications is associated with lower odds of being depressed:
evidence from a Scottish community sample. Soc Psychiatry Psychiatr
Epidemiol. 2015;50(9):1389-97.

Tabbachnick BG, Fidell LS. Using multivariate statistics. 4th ed: Allyn &
Bacon; 2011.

Hsieh HF, Shannon SE. Three approaches to qualitative content analysis.
Qual Health Res. 2005;15(9):1277-88.

Lincoln'YS, Guba EG. But is it rigorous? Trustworthiness and authenticity
in naturalistic evaluation. New Dir Program Eval. 1986,1986(30):73-84.

Page 20 of 20

54. Fern LA, Bleyer A. Dynamics and challenges of clinical trials in adolescents
and young adults with cancer. Cancer J. 2018,24(6):307-14.

55. Wurz A, Brunet J. Exploring the feasibility and acceptability of a mixed-
methods pilot randomized controlled trial testing a 12-week physical
activity intervention with adolescent and young adult cancer survivors.
Pilot Feasibility Stud. 2019;5:154.

56. Rabin C, Pinto B, Fava J. Randomized trial of a physical activity and medi-
tation intervention for young adult cancer survivors. J Adolesc Young
Adult Oncol. 2016;5(1):41-7.

57. Murnane A, Gough K, Thompson K, Holland L, Conyers R. Adolescents
and young adult cancer survivors: exercise habits, quality of life and
physical activity preferences. Support Care Cancer. 2015;23(2):501-10.

58. Santa Mina D, Sabiston CM, Au D, Fong AJ, Capozzi LC, Langelier D,
et al. Connecting people with cancer to physical activity and exercise
programs: a pathway to create accessibility and engagement. Curr Oncol.
2018;25(2):149-62.

59. Moadel AB, Shah C, Wylie-Rosett J, Harris MS, Patel SR, Hall CB, et al. Rand-
omized controlled trial of yoga among a multiethnic sample of breast can-
cer patients: effects on quality of life. J Clin Oncol. 2007,25(28):4387-95.

60. McCall M, McDonald M, Thorne S, Ward A, Heneghan C. Yoga for health-
related quality of life in adult cancer: a randomized controlled feasibility
study. Evid Based Complement Alternat Med. 2015;2015:816820.

61. Danhauer SC, Addington EL, Sohl SJ, Chaoul A, Cohen L. Review
of yoga therapy during cancer treatment. Support Care Cancer.
2017,25(4):1357-72.

62. Hays RD, Morales LS. The RAND-36 measure of health-related quality of
life. Ann Med. 2001;33(5):350-7.

63. Nordin A, Taft C, Lundgren-Nilsson A, Dencker A. Minimal important
differences for fatigue patient reported outcome measures-a systematic
review. BMC Med Res Methodol. 2016;16:62.

64. Jaeschke R, Singer J, Guyatt GH. Measurement of health status. Ascer-
taining the minimal clinically important difference. Control Clin Trials.
1989;10(4):407-15.

65. Kosir U, Loades M, Wild J, Wiedemann M, Krajnc A, Roskar S, et al. The
impact of COVID-19 on the cancer care of adolescents and young adults
and their well-being: results from an online survey conducted in the early
stages of the pandemic. Cancer. 2020;126(19):4414-22.

66. Hanghoj S, Pappot N, Hjerming M, Taarnhoj GA, Boisen KA, Pappot H.
Experiences of social isolation during the COVID-19 lockdown among
adolescents and young adult cancer patients and survivors. J Adolesc
Young Adult Oncol. 2021;10(2):142-7.

67. Lichiello S, Rainwater L, Russell GB, Pulgar C, Clark J, Daniel S, et al. Cancer
during a pandemic: a psychosocial telehealth intervention for young
adults. Curr Probl Cancer. 2022;46(4):100865.

68. McNeely ML, Sellar C, Williamson T, Shea-Budgell M, Joy AA, Lau HY, et al.
Community-based exercise for health promotion and secondary cancer
prevention in Canada: protocol for a hybrid effectiveness-implementa-
tion study. BMJ Open. 2019,9(9):e029975.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Exploring feasibility, perceptions of acceptability, and potential benefits of an 8-week yoga intervention delivered by videoconference for young adults affected by cancer: a single-arm hybrid effectiveness-implementation pilot study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Key messages regarding feasibility:
	Background
	Methods
	Study design
	Participants
	Procedures
	Yoga intervention
	Measures
	Feasibility and acceptability
	Implementation
	Potential effects of yoga

	Sample size
	Data analysis

	Results
	Participants
	Feasibility and acceptability
	Feasibility
	Acceptability

	Implementation
	Potential effects of yoga
	Physical outcomes
	Psychological outcomes


	Discussion
	Anchor 31
	Acknowledgements
	References


