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Abstract

Breast cancer accounts for 25% of all cancers among Canadian females. Despite successes of decreased mortality, adverse
treatment effects, such as cardiotoxicity, contribute to a sedentary lifestyle and decreased quality of life. Physical activity (PA)
is a possible therapy for the late effects; however, COVID-19 restricted access to in-person cardiovascular rehabilitation (CR)
programs. The purposes are as follows: (1) compare PA of breast cancer survivors’ in-person CR to virtual CR following a
transition during COVID-19 and (2) compare the PA of the pandemic cohort to a matched cohort who had completed the
program in 2018/2019; (3) explore survivors’ experiences of transitioning to and engaging in virtual CR. Mixed methods
included analysis of CR PA data from a pandemic cohort (n = 18) and a 2018/2019 cohort (n = 18) and semi-structured
focus group interviews with the pandemic cohort (n = 9) in the context of the PRECEDE-PROCEED model. After the
transition, there were no significant differences in mean activity duration, frequency, and cumulative activity (expressed as
MET-minutes) (p > 0.05). However, variation of PA duration doubled following the transition from in-person to virtual (p =
0.029), while for the 2018/2019 cohort, variation remained unchanged. Focus groups revealed that women valued their CR
experiences pre-COVID-19 and had feelings of anxiety during the transition. Perceived factors affecting participation were
environmental, personal, and behavioural. Recommendations for virtual programs were to increase comradery, technology,
and professional guidance. PA experiences during a transition to virtual care prompted by a pandemic vary among breast
cancer survivors. Targeting individualised strategies and exercise prescriptions are important for improving PA programs
and patient outcomes.
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Introduction

The vast majority (88%) of females with breast cancer sur-
vive more than 5 years; however, they have an increased
risk of cardiovascular-specific mortality (1.3- to 3.6-fold)
compared to age-matched values which may relate to direct
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and indirect cardiotoxic side effects of treatment [1]. A car-
dio-oncology rehabilitation model adapted from the com-
prehensive approach of cardiac rehabilitation (CR) prevents
or reduces the severity of cardiovascular events for cancer
survivors [1]. Exercise training is safe and effective and
improves cardiorespiratory fitness, strength, body compo-
sition, fatigue, anxiety, depression, and quality of life [2].
CR programs were suspended or drastically altered due to
the novel coronavirus (COVID-19) pandemic [3-5]. Protec-
tive restrictions influenced lifestyle at the population level,
and early studies suggest potentially negative consequences
on health behaviours [3]. With social isolation potentially
causing changes to PA, Cunningham and O’Sullivan also
suggested that disease and disorders related to inactivity will
increase following the pandemic [3, 6]. This increased risk
is of particular importance in breast cancer survivors who
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are already at higher risk of cardiovascular disease follow-
ing treatment.

It is established that in-person CR programs have proven
benefits for cardiorespiratory fitness as well as cancer-related
side effects, and virtual programs such as coaching apps
and community-based programs are promising for behav-
iour change and personalised guidance [7, 8]. However, the
effects of a sudden transition to virtual care during a pan-
demic are unknown. Typical perceived barriers to participa-
tion may be exacerbated, such as those related to the envi-
ronment (e.g. absence of equipment or access to facilities,
safety), physical factors (e.g. mobility restrictions, lack of
energy, fatigue, pain, worsening of disease), and psychoso-
cial factors (e.g. lack of motivation, time, lack of confidence
and skills, lack of support or someone to accompany) [9,
10].

We conducted a mixed methods study to better under-
stand the effects of COVID-19 on PA in breast cancer sur-
vivors transitioning to a virtual CR program. Participants’
duration, METs, and frequency of moderate-vigorous PA
performed weekly in-person before the COVID-19 pandemic
were compared to weekly PA in a virtual CR model during
the COVID-19 pandemic. Additionally, we compared the
breast cancer survivors who transitioned to virtual care dur-
ing the COVID-19 pandemic to a 2018/2019 cohort who had
completed only in-person CR. Semi-structured focus groups,
based on the PRECEDE-PROCEED model of health promo-
tion, explored participants’ experiences, including the bar-
riers, facilitators, and feelings that contributed to women’s
ability to participate [11].

Fig.1 Overview of study design
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Methods
Study design

CR PA data from two groups were analysed: Breast cancer
survivors enrolled in an in-person 2020 CR program who
then transitioned to virtual CR (pandemic cohort) and an
in-person only cohort (2018/2019 cohort) (Fig. 1). Semi-
structured focus groups that elicit responses from group
interactions were completed with the pandemic cohort, a
particularly appropriate approach for females with breast
cancer who prefer a group setting for exercise [12, 13]. The
design merges the strengths of quantitative database analysis
and qualitative techniques to quantify and explore partici-
pant’s experiences to provide a stronger understanding [14].

Participants

Both cohorts were drawn from the breast cancer specific
CR program at the Toronto Rehabilitation Institute (TRI),
Health, Exercise, Active Living and Therapeutic Lifestyle
(HEALTh). This program seeks to improve cardiovascular
health and follows the standard-of-care CR framework to
improve physical (e.g. cardiorespiratory fitness) and psy-
chological (e.g. quality of life and depression) function [15].

Patients were defined as early-stage, female, breast cancer
survivors who had completed any phase of cancer treatment
(i.e. surgery, chemotherapy, radiation, hormonal) [16]. Par-
ticipants with incomplete files were excluded.
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Intervention: virtual CR

Due to COVID-19 restrictions, the TRI program transi-
tioned from in-person to virtual care in March 2020 over 1-3
weeks. The in-person CR PA prescription approach (Online
Resource 1) remained unchanged in the virtual model [16].
Participants completed 8 + 6.4 weeks in-person, and the
remainder of sessions were completed virtually, for a total
22 weeks (pandemic cohort). Patients were contacted via
telephone calls and/or email once a week by a CR supervi-
sor to provide exercise recommendations, mental health, and
dietary support. Educational seminars via an online plat-
form (cardiaccollege.ca) were offered to patients, including
topics about exercise, well-being, nutrition, medications,
cardiovascular disease, and novel information concerning
COVID-19.

Database review

Retrospective data were extracted from the TRI institutional
electronic database for patients who previously consented.
Descriptive measures are reported for baseline. PA data
included approximately 4 weeks before and 4 weeks after the
transition from in-person to virtual CR. PA duration was con-
verted to MET-minutes/week using the corresponding MET
values from the Compendium of Physical Activities [17].

Participants from the 2018/2019 cohort were matched
(by JL) to the pandemic cohort in terms of duration of
participation in CR, age (+ 2.8 years), sex, primary diag-
nosis, and baseline physical fitness level (VOypey: + 1.5
mLekg lemin™).

Focus groups

We aimed to recruit 8—12 participants from the pandemic
cohort through email and phone calls, each freely provided
informed consent to participate. This convenience sample
followed the recommendation to have more online focus
groups with fewer participants [12].

Step three of the PRECEDE-PROCEED model, with its
focus on educational and ecological assessments, was used
to create the script. This step considers three types of factors
that affect health promotion: (a) predisposing factors, such
as individual knowledge and attitudes; (b) enabling factors,
including the environment and social action; and (c) rein-
forcing factors, such as behaviours and support after health
programs [11]. The script was piloted (Online Resource 2)
and revised based on CR expert feedback.

Focus groups took place virtually using an online meeting
platform. Open-ended recursive questions, probes, and reflec-
tive re-iteration addressed experiences during the transition
from in-person to virtual, barriers and facilitators of exercise,
and ideas on how to improve the CR program. The 90-min

sessions were facilitated by the primary author (JL), digitally
audio recorded, and transcribed verbatim by JL which pro-
vided immersion in the data analyses [18]. Field notes were
compiled and summarised by LV to facilitate member check-
ing, with participants given the opportunity to review and
clarify the summary of responses to each question.

Data analysis
Quantitative

Descriptive statistics were used to summarise participant char-
acteristics in the two cohorts. Differences between continuous
variables were tested using independent and paired-samples
t-test and Wilcoxon signed rank test. Homogeneity of vari-
ance was assessed using Levene’s Test. Associations between
variables were quantified using Pearson’s correlations. A pri-
ori power calculation was performed using G*Power version
3.1.9.7. SPSS version 26.0 (SPSS Inc., Chicago, IL, USA) was
used for all analyses, and statistical significance was set as 5%.

Qualitative

Braun and Clarke’s six-phased, iterative, and reflexive approach
to thematic analysis was followed using Microsoft Excel soft-
ware [18]. Transcripts were reviewed by all researchers, and two
authors (JL and LV) independently coded and identified catego-
ries and preliminary themes inductively. To achieve rigour, JL
and LV acted as “critical friends” throughout the data analysis
process [19]. Evolving themes were reviewed by all authors,
and unanimous consensus was obtained following debate and
critical peer discussions. The aforementioned components of
step three of the PRECEDE-PROCEED model provided struc-
ture for data interpretation while targeting the assessment of
participants’ health needs and evaluation of the CR program
[11]. This model was appropriate for use as it has been used to
design health education programs to increase exercise among
rural breast cancer survivors, and it addresses environmental
factors that directly or indirectly affect behaviour [20, 21]. Data
saturation was achieved when no new themes emerged from
thematic analysis following the third focus group session [22].
The consolidated criteria for reporting qualitative research were
used to ensure quality, and important aspects of the qualitative
investigation were reported [22].

Results
Retrospective data
Eighteen female breast cancer survivors who completed

the transition to virtual CR were identified (Table 1).
The matched 2018/2019 cohort did not differ on baseline
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characteristics (Table 1). Baseline VO, were in the 20th
and 30th Canadian normative percentiles [23].

Participation in CR programs

Duration and frequency of PA did not differ within or
between the pandemic and 2018/2019 cohort at the matched
first (approx. 1.5 month from entry) or second (approx. 3
months) time points (p > 0.05) (Table 2). However, varia-
tion of PA duration doubled for the pandemic cohort from
the first time point in-person (SD = 51 min/week) to the
second virtual time point (SD = 105 min/week) (F(1,34) =
5.183, p = 0.029), while this variation remained unchanged
for the 2018/2019 cohort. When grouped, 39% of pandemic
participants saw a significant increase in PA duration (p =

Table 1 Breast cancer survivor baseline characteristics

0.024), whereas 56% significantly decreased (p = 0.005),
with 6% having no change (Table 3). Comparatively, the
2018/2019 cohort saw a significant increase in 61% of par-
ticipants (p < 0.01) and a non-significant decrease in 33%
and maintenance in 6%.

For both cohorts, there were no correlations of change
in PA duration minutes/week with time since diagnosis (r
= 0.086, p = 0.743), BMI (r = 0.172, p = 0.495), VO,
(r=-.149, p = 0.555), age (r = 0.046, p = 0.855), CES-D
(r =0.165, p = 0.608), or duration of participation (» =
-0.235, p = 0.349). There were no significant differences
between the cohorts for mean change in duration of PA
+2.7 min/week (p = 0.919), frequency of PA -0.05 days/
week (p = 0.977), or cumulative MET-minutes/week -30.3
(p = 0.5). Given the large variations with power (1-f) set
at 0.80 and a = 0.05, two-tailed, the sample size would

Variable 2018/2019 cohort (n = 18) Pandemic cohort (n = 18) Pandemic cohort—
focus groups (n
=9

Age, years, mean (SD) 52.4 (10.7) 51.6 (10.8) 53.6 (8.9)

Time since BC diagnosis, years 1.1 (0.7) 0.8 (0.6) 1.1 (0.6)

Body composition

Height, cm 164 (6.4) 162 (7.3) 164 (5.8)
Body mass index, kg/m2 24.6 (3.7) 26.1 (4.8) 27.6 (3.9)

VO, ey, mLekg'emin™ 25.0(5.7) 24.1(5.3) 21.8(5.2)

Cardiovascular risk factors, n (%)

Smoking history 4(22) 3(17) 3(33)
Dyslipidaemia 4(17) 2(11) 11D
Hypertension 4(22) 1(6) 1(11)
Alcohol/drugs 0 2 (11) 2 (22)
Type 2 diabetes 1(6) 1(6) 0

CES-D score, mean (SD) 14.9 (9.5) (n=16) 18.4 (13) (n=12) 14.4 (11)

Cardiovascular medications, n (%)

ARBs 2(11) 1(6) 0
Beta-blockers 4(22) 1(6) 0
CCBs 1(6) 0 1(1D)
ACE inhibitors 6 (33) 1(6) 1(11)
Anticoagulants 1(6) 1(6) 0
Diuretic 0 0 1(11)
Statins 2(11) 2(11) 1(11)
Metformin 1(6) 1(6) 0
Treatment for breast cancer, n (%)
Trastuzumab (Herceptin) 6 (33) 3(17) 0
Tamoxifen 7(39) 8 (44) 2(22)
Letrozole 2(11) 317 1(11)
Anastrazole 2(11) 1(6) 1(11)
Zometa 1(6) 0 0
Zoladex 1(6) 4(22) 2(22)
Exemestane 1(6) 1(6) 0
Xeloda 1(6) 0 1(11)
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Table 2 Participation in cardiovascular rehabilitation programs (n = 18)
Variable Ist time point®  Inter-group com- 2nd time point®®  Inter-group com- Time between time Inter-group comparison
parison parison points
Mean (SD) p Value Mean (SD) p Value Mean (SD) p Value
Program participation, months
Pandemic 2(1.6)" 3.6 (1.6) 1.5 (0.6)
2018/2019 1.6 (0.8)" 0.068 3.0 (L. 0.045" 1.4 (0.6)" 0.527
Ist time point®  Inter-group com- 2nd time point®®  Intra-group comparison Inter-group comparison
parison
Mean (SD) p Value Mean (SD) Mean change (SD) p Value Mean change p Value
Duration of PA, min/week
Pandemic 113.8 (51.2) 120.1 (105)" +6.3 0.795
(103.5)
2018/2019 120.9 (56.3) 0.587 124.6 (46.6) +3.6 0.711 +2.7 0.919
(40.7)
Frequency of PA, days/week
Pandemic 3.6(1.4) 3324 -0.33 (2.5) 0.575
2018/2019 4 (1.5) 0.331 3.7(1.2) -0.28 (0.9)" 0.205 -0.05 0.977
Cumulative MET-min/week
Pandemic 509.5 (302)° 476.4 (369) -33.1 (402.4) 0.523
2018/2019 600.4 (306) 0.122 597.6 (306) 2.8 (198)" 0.952 -30.3 0.500

$ Approximately 4 weeks before and %4 weeks after the transition to virtual (similar time points in 2018/2019)

"Non-normally distributed used Wilcoxon signed rank test for comparisons

*Significance is set at p < 0.05

Table 3 Duration of physical

. PA duration, min/week Number of
activity in subgroups

First time point Second time point Intra-group comparison

participants
n (%) Mean (SD) Mean (SD) Mean change (SD) p Value
Increase
Pandemic 7 (39) 100.8 (37.9) 204.3 (100.1) +103.4 (91.3) 0.024"
2018/2019 11 (61) 111.1 (51.5) 138.5 (47.1) +27.4 (14.6) 0.000""
Decrease
Pandemic 10 (56) 114.3 (55.1) 53.2 (541 -61.1 (47.7) 0.005"
2018/2019 6 (33) 152.5 (52.4) 113 (30.1) -39.5 (41.6) 0.068
Maintain
Pandemic 1(6) 200 200 0
2018/2019 1(6) 40 40 0

"Non-normally distributed used Wilcoxon signed rank test for comparison

*Significance is set at p < 0.05
**Significance is set at p < 0.01

have to exceed 34 per group for differences to reach sta-
tistical significance at the .05 level.

Focus groups

Nine pandemic cohort breast cancer survivors participated in
three semi-structured focus groups (2, 3, and 4 participants)
(Table 1). Baseline VO, was in the 10th percentile of
Canadian norms [23].

Thematic analysis revealed four overarching themes and
seven subthemes. Overarching themes include the following:

“unified as a group pre-COVID-19”, “the transition in CR
experience due to COVID-19”, “CR participation during
COVID-19”, and “Recommendations: stay connected and
continue on”. Table 4 contextualises the themes in relation to
step three of the PRECEDE-PROCEED model. The number of
participants who experienced the responses is noted (e.g. 7/9).

Theme 1: unified as a group pre-COVID-19

All participants expressed positive experiences while par-
ticipating in in-person CR. They reported enjoyment (9/9)
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and highlighted the comradery and unification as a group
(6/9). Some women appreciated the professional guidance
and accountability to the CR supervisor (4/9). The routine
of CR was reported to be helpful (5/9).

Theme 2: the transition in CR experience due to COVID-19

The end of in-person CR was difficult for most women (7/9).
They experienced anxiety, depression, disappointment, and
feelings of abandonment. Some were tolerant of the change
(2/9). Participants expressed increased stress related to fol-
low-up medical appointments during COVID-19 (5/7). Main
stressors were personal protection measures and procedures
at the hospitals, anxiety of getting sick, and delays of follow-
up appointments.

The women all displayed commitment to remain in the
program as it transitioned. Their rationale was to complete
the program (2/8), stay engaged and connect with others
(4/8), and see how the program would evolve in a virtual
setting (2/8).

Theme 3: CR participation during COVID-19

Participants perceived their PA to either decrease (6/8) or
be maintained (2/8) after they transitioned from in-person to
virtual programming. They noted that virtual was not as ful-
filling as their in-person experience. Some women reported
that they were not provided with enough details to access the
virtual program or that they lacked skills to use it.

In addition to the guidance of the CR supervisor, the
women’s PA levels were affected positively by support
from family and friends (4/9), access to equipment (6/9),
and good weather (3/9). If the CR supervisor made routine
calls/emails and displayed compassion to their struggles, it
was considered good professional guidance. Support from
family and friends included spouses and neighbours joining
in PA. Access to a stationary bicycle, walking the dog and
public parks were the main resource facilitators.

The participants expressed the loss they felt without the
face-to-face connection to each other and difficulty asso-
ciated with performing their activities alone. The women
shared their perceived negative experiences that included
the following: a lack of comradery (7/9), professional guid-
ance (6/9), and resources (4/9); overcrowding and COVID-
19 concerns (4/9); and bad weather (3/9). The perceptions
of support from their CR leader included reduced follow-
ups to questions about their training plan, lack of specificity
through email, or reduced personal connection to the leader.
Many expressed concerns of going to public places where
social distancing was not followed for fear of contracting
COVID-19. Additionally, the lack of facilities, equipment,
or space at home was a barrier. When the weather was too
cold or hot, it was an issue for exercising outside.

@ Springer

The women shared the importance of being active and
their motivation to feel better and mitigate treatment symp-
toms such as fatigue (7/9). Despite the awareness of the ben-
efits of PA, most women reported they lacked motivation
(5/7), routine (3/7), or skill (3/7), and missed the support or
inspiration provided previously in in-person CR (7/9). Bar-
riers included full-time work and/or family members to take
care of; inconsistent timing of contact from the CR supervi-
sor, frustration with the online platform, and fear of hurting
themselves or not doing the exercises right.

Theme 4: recommendations—stay connected and continue
on

Participants’ recommendations to improve the virtual pro-
gram delivery focused on increasing comradery (6/9), the
use of technology (6/9), professional guidance (6/9), and
improving routine (3/9). The women suggested connecting
the group through personal emails or phone numbers to talk
or workout together virtually or while physically distanced.
Other suggestions included an app to monitor their progress,
improved video quality, and demonstration of the exercises.
More educational components, specific follow-ups at a set
time each week and video chats with CR supervisors were
recommended. Finally, virtual sessions scheduled routinely
may help with motivation to stay physically active.

Discussion

PA behaviours of breast cancer survivors were explored
between in-person and virtual CR during the COVID-19
pandemic with focus groups explaining the quantitative
results. The qualitative analysis provides additional infor-
mation regarding feelings during the transition, perceived
factors affecting participation, and recommendations for vir-
tual programs. Firstly, the CR virtual model preserved PA
according to the recommended protocol of moderate inten-
sity aerobic exercise at least three times per week for at least
30 min [24]. The finding suggests that the TRI CR program
had a positive impact during COVID-19. The focus groups
confirm the benefits of professional guidance of the TRI
CR program, social support, and shared experience between
breast cancer survivors as contributors to activity mainte-
nance and to the positive experience and health benefits of
in-person CR [9]. As general comparators, the first COVID-
19 lockdown in Spain saw a significant decrease of moder-
ate-intensity PA in females with chronic conditions which
included cancer (-33.2 min/day) [25]; in Turkey, the mean
PA level for post-menopausal women was low during quar-
antine [26]; in Japan, female older adults’ PA was reduced
by 5-10% at the onset of COVID-19 restrictions [27]. In
pre-COVID-19 studies only 32% met PA recommendations,
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Table 4 (continued)

Supporting quotations

Subthemes

PRECEDE-PROCEED Themes

“I think that utilising it [CR] online to invite a lot of

Theme 4: recommendations: stay connected and

Reinforcing factors

people and when we are all participating at the same

time we can be motivated”

continue on

“The option for an app is a great, great idea. We can

load it up whenever we’re ready”

“If we had a weekly session, every Friday, at the same
time we would still continue doing something and

that could help”

and 70% were not consistently exercising following breast
cancer [24, 28].

The virtual CR model appears to have helped participants
maintain PA and may have helped with coping through the
pandemic given the known association between PA and
health. This aligns with other research. Post-menopausal
females who exercised before COVID-19 had higher PA
levels during the pandemic [26]. Peterson et al., (2021) sug-
gested that higher self-efficacy for PA may help overcome
the barriers presented by the pandemic [29]. Older adults
with social interaction had higher odds of maintaining PA
during the restrictions in Japan [27] and a systematic review
of CR models revealed no difference in main health out-
comes for those who received a virtual intervention com-
pared to centre-based CR [30]. As well, a recent randomised
control trial found virtual CR was safe and superior to usual
care in reducing cardiovascular disease risk [31].

Secondly, the variation of PA duration and frequency
in the pandemic group differed significantly (two times
as large) from the in-person 2018/2019 cohort. This sug-
gests subgroups or individual differences in behaviour. It
is speculated that a decline in PA could be from physical
or psychosocial effects of breast cancer and an increase in
PA could stem from the motivation to prolong healthy sur-
vival or sociodemographic and socioeconomic reasons [28,
32, 33]. Enduring a natural disaster or adjusting to a global
pandemic may cause emotional distress, disrupt routine and
affect PA levels [34-37]. While PA was affected positively
by the motivation to feel better, focus groups revealed that
it was affected negatively by an overall lack of motivation.
Family support, feedback by trainers, access to CR, social
support, and engaging in PA with others affected by cancer
were expected environmental facilitators [38—40].

The motivation to finish the program suggest that survivors
seek feelings of self-control after a cancer diagnosis and treat-
ment [9, 41]. During a pandemic, when the world is rapidly
changing, loss of control could be exacerbated, thus further
encouraging women to engage in a structured program. On
a positive note, the women remained enrolled in the program
as it transitioned to a virtual format. The women were aware
of the benefits of PA, but this was not a priority given the
stressors of the pandemic. The results reported anxiety, depres-
sion, disappointment, and abandonment during the transition
to virtual CR at the beginning of COVID-19 which may have
contributed to subsequent PA reductions for some individuals.

Furthermore, participants reported that in the early days,
there was limited publicity of exercise or other healthy behav-
iours coming from news outlets or government officials. A pre-
vious virtual study indicated that personal facilitators included
ongoing support from healthcare providers and self-manage-
ment activities [42]. Continuation of education in a virtual CR
format, from a support network they were comfortable with,
may help women stay motivated to maintain PA.

@ Springer



7584

Supportive Care in Cancer (2022) 30:7575-7586

The stress regarding appointments and delays for oncol-
ogy/surgery follow-up are consistent with other cancer
patients who reported higher depression and anxiety levels
during the pandemic, correlated with the disruption of their
treatment [43]. The participants in our study were fearful of
going to potentially crowded public spaces, another potential
contributor to the anxiety they experienced [44].

The pandemic also created unique barriers to access sup-
port from other participants and professionals. The Cancer
Care Ontario “Exercise for People with Cancer” guidelines
recommend that survivors exercise in a group setting with
their peers to increase quality of life and fitness outcomes
[13]. This was not possible during the Spring 2020 lock-
down. Moreover, as participants noted, virtual communica-
tion does not compare to face-to-face human interaction.
Furthermore, due to the shutdown of public gyms, access/
use of personal equipment varied depending on existing
supply, space, and proximity to parks. Education on safe
outdoor activities could address this barrier.

Finally, behavioural barriers were noted as lack of time,
lack of routine, technology issues, and poor computer skills,
barriers also identified by Banner et al. [42]. COVID-19 may
have exacerbated these barriers with employees working
from home and children of all ages attending class online.
Participants with families reported taking on bigger roles at
home and putting others before their own health [9].

Study limitations

No objective data regarding compliance with the prescribed
exercise was available. Although the sample size may reduce
the generalisability of these results to other populations, the
results do provide insight into contrasting PA patterns in an
in-person program with virtual CR during a pandemic.
Focus groups occurred after CR was completed, and it can-
not be determined how participants’ perceptions may have
been relayed in the moment. Moreover, circumstances may
limit the transferability to other subgroups: individuals were
diagnosed with early-stage breast cancer, attended CR in-per-
son, chose to continue CR as it transitioned, had a computer,
and were comfortable discussing their experiences of PA.

Future directions

Given the value of peer support during in-person CR, the
creation of an online chat group/phone application could
help to unify participants, increase their sense of connection,
and encourage participation in cardio-oncology rehabilita-
tion programs. Participants’ preferences for professional
contact type and online participation could be addressed

@ Springer

in future virtual programs. Participants should be provided
training on the virtual platform and personalised contact
options, for example, phone calls, video chat, or texts to suit
their varying lifestyles. Participants suggested more contact
from health professionals, tracking PA via an application,
and live online videos at regularly scheduled times. Discus-
sions with CR supervisors to reduce barriers from the pan-
demic, as well as opportunities to identify creative solutions
for staying active, could also give breast cancer survivors a
greater sense of control.

Conclusion

Prescribed PA is a possible adjuvant therapy for the late
effects of cancer, the pandemic restricted access to in-per-
son CR programs. Increased effort is needed to implement
virtual models because PA levels and participant satisfac-
tion differ after the transition [45]. In this study, average
PA for virtual CR was similar but highly variable compared
to in-person levels, and the PA experiences and behaviours
varied among breast cancer survivors as they transitioned
from on-site to virtual CR during COVID-19. Some were
resilient to the change, while others would have benefited
from additional individualised support. Suggestions for
future directions may be transferrable to other virtual pro-
grams to help create individualised strategies and exercise
prescriptions to improve outcomes during an unanticipated
critical disruption.
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