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Abstract
Objective: To describe the adaptations made to implement virtual cancer rehabilitation at the onset of the coronavirus disease 2019 pandemic, as
well as understand the experiences of patients and providers adapting to virtual care.
Design: Multimethod study.
Setting: Cancer center.
Participants: A total of 1968 virtual patient visits were completed during the study period. Adult survivors of cancer (nZ12) and oncology
health care providers (nZ12) participated in semi-structured interviews.
Interventions: Not applicable.
Main Outcome Measures: Framework-driven categorization of program modifications, qualitative interviews with patients and providers, and a
comparison of process outcomes with the previous 90 days of in-person care via referrals, completed visits and attendance, method of delivery,
weekly capacities, and wait times.
Results: The majority of program visits could be adapted to virtual delivery, with format, setting, and content modifications. Virtual care
demonstrated an increase or maintenance in the number of completed visits by appointment type compared with in-person care, with attendance
ranging from 80%-93%. For most appointment types, capacities increased, whereas wait times decreased slightly. Overall, 168 patients (11% of
all assessments and follow-ups) assessed virtually were identified by providers as requiring an in-person appointment because of reassessment of
musculoskeletal and/or neurologic impairment (nZ109, 65%) and lymphedema (nZ59, 35%). The interviews (nZ24) revealed that virtual care
was an acceptable alternative in some circumstances, with the ability to (1) increase access to care; (2) provide a sense of reassurance during a
time of isolation; and (3) provide confidence in learning skills to self-manage impairments.
Conclusions: Many appointments can be successfully adapted to virtual formats to deliver cancer rehabilitation programming. Based on our
findings, we provide practical recommendations that can be implemented by providers and programs to facilitate the adoption and delivery of
virtual care.
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Cancer rehabilitation is an essential component of survivorship
care and has become increasingly relevant with a growing survivors of cancer cohort and high documented rates of impairment
and disability.1,2 The coronavirus disease 2019 (COVID-19)

Disclosures: none.

pandemic has required a rapid transition from in-person
rehabilitation to virtual care through telephone- or video-based
visits.3 However, this shift has largely been made with little
evidence on best practices.
Virtual care may improve access for geographically dispersed
patients and reduce physical, financial, and logistical barriers to
in-person care.4 Telehealth interventions have also shown promise
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in addressing physical and psychosocial concerns among survivors
of cancer.5,6 Notwithstanding these potential benefits, regulatory
restrictions surrounding reimbursement, licensing, and hospital
credentialing, as well as patient and provider attitudes have
impeded its broader adoption.7,8 Additionally, differential access
to telecommunication technologies based on social and
geographic factors can pose a challenge to its implementation.8
As a result of the evolving COVID-19 crisis, the Princess
Margaret Cancer Centre proactively suspended all nonessential inperson appointments. Therefore, the Cancer Rehabilitation and
Survivorship Program (CRS) abruptly shifted services to be delivered virtually as of March 16, 2020. Despite recent recommendations for virtual care during the pandemic,3,9,10 research on virtual
cancer rehabilitation is limited. Given the uncertainty for when a
return to previous levels of in-person care will occur, the current
demand and surge in virtual care use presents a unique opportunity
to examine the implementation of virtual cancer rehabilitation and
provide strategies on how to adapt in-person care to deliver a
sustainable virtual care model. The purpose of this study was to (1)
describe the adaptations made to deliver virtual cancer rehabilitation during the first 90 days of the COVID-19 pandemic and (2)
understand the experiences of patients and health care providers
(HCPs) receiving and delivering virtual care.

Methods
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further 1-on-1 appointments with a member of our
team (eg, occupational therapist, neuropsychologist, social worker)
and/or group education (eg, return to work, lymphedema, brain fog).
Patients can also be referred to the Cancer Rehabilitation and
Exercise (CaRE) program, an 8-week program consisting of exercise
and self-management skills education delivered in person in a group
format (CaRE@ELLICSR) or a home-based model (CaRE@Home).
The CaRE@Home program includes weekly on-line modules, a
mobile application and wearable device to support exercise, and
weekly health coaching calls to promote behavior change.12

Adaptations and modifications to the CRS
The FRAME was used to guide the documentation of the adaptations made to the CRS and included the following: (1) when
during the implementation process the modifications were made;
(2) whether the modifications were planned or unplanned and
proactive or reactive; (3) the individuals involved in the decision
to modify program elements; and (4) the nature of context
(eg, format, setting) and content modifications (eg, tailored,
substituted, removed elements).11 Information on program adaptations were collected through documents completed by clinical
team leads outlining instructions and plans for virtual care.

Capture of changes to CRS process outcomes

We used a multimethod approach to describe the adaptations to the
CRS during the first 90 days of the COVID-19 pandemic (March
16-June 12, 2020). This study was informed by the Framework for
Reporting Adaptations and Modifications-Expanded (FRAME), a
comprehensive framework used to support research on the nature,
reasons for, and effect of modifications to interventions.11 This
project was assessed by the Research Ethics Board at the institution
and was issued a formal waiver exempting the study of the
requirement for Research Ethics Board approval.

We collected data on process measures including (1) referrals; (2)
completed visits and attendance; (3) method of appointment (ie,
video, phone); (4) weekly appointment capacities; and (5) wait
times. These outcomes were compared with the previous 3 months.
Patients could be placed on a waiting list to be seen by our team inperson once services resumed or brought in if their condition was
deemed serious. These appointments included comprehensive
assessments, 1-on-1 appointments, and CaRE initial or follow-up
assessments. The number of patients wait-listed and reasons for
requiring an in-person visit were documented.

Description of the CRS

Experience with virtual care

The CRS at the Princess Margaret Cancer Centre is a consultative
impairment-driven program that includes a multidisciplinary rehabilitation team including physical medicine and rehabilitation,
occupational therapy (OT), physiotherapy (PT), kinesiology, massage therapy, neuropsychology, social work, and dietetics. Patients
with an identified impairment are referred to the CRS clinic by their
oncology HCP and are seen by a team composed of a physiatrist and
physiotherapist or occupational therapist who complete a
comprehensive cancer rehabilitation assessment. A personalized care
plan is developed based on their identified impairment(s), level of
disability, and personal goals. Care within our program may include

We conducted semistructured interviews via telephone with CRS
HCPs and patients who had received care virtually during the
study period. We applied a pragmatic approach to recruitment and
aimed to recruit 10 HCPs and 10 patients for interviews because of
our narrow research question.13 However, data were collected
until saturation was reached, meaning there were little or no
changes to the codes from new interviews. Interviews were
completed by 2 members of our team with experience with
qualitative interviewing (C.L., B.E.). HCP interviews were
informed by the FRAME and explored experiences with adapting
to virtual care (supplemental appendix S1, available online only at
http://www.archives-pmr.org/). We purposively sampled patients
based on the type of CRS virtual visit they were attending
(ie, comprehensive assessments, follow-up assessments, CaRE
assessments), and interviews explored their perspectives with
virtual care (supplemental appendix S2, available online only at
http://www.archives-pmr.org/). Patients were also asked to
complete a demographic questionnaire.

List of abbreviations:
CaRE Cancer Rehabilitation and Exercise program
COVID-19 coronavirus disease 2019
CRS Cancer Rehabilitation and Survivorship
Program
FRAME Framework for Reporting Adaptations and
Modifications-Expanded
HCP health care provider
OT occupation therapy
OTN Ontario Telemedicine Network
PT physiotherapy

Data analysis
Context and content modifications were qualitatively synthesized
based on the FRAME.14 Descriptive statistics were used to
www.archives-pmr.org
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Adaptations to the cancer rehabilitation and survivorship program

Appointment
Type
Comprehensive
assessments

CaRE@Home

CaRE@ELLICSR

OT and PT
follow-up

Usual Care

Context and Content Modifications

Format: appointment includes an initial screen with an OT
or PT, followed by an assessment with a MD
(physiatrist).
Setting: patients are seen in person.
Content: patients complete electronic questionnaires in
person, and moderate to high distress scores are
flagged on a clinician report for the oncology team to
assess. Assessments are guided by objective measures
including a surveillance physical examination.
Appointments include a comprehensive rehabilitation
assessment and care plan based on a patient’s
identified impairment, level of disability, and personal
goals. Appointments are booked for a total of 1.5 h.
Patients are referred to the CaRE@Home program based
on their comprehensive assessment.
Format: initial 1-on-1 visit with an RKin, and follow-up
visits at 8 wk and 3 and 6 mo.
Setting: all assessments are conducted in person. Weekly
counseling is delivered via phone.
Content: in-person visits include a fitness assessment (6min walk test, hand grip dynamometry, body
composition, balance) and distress reports via
questionnaires completed in person. Patients are
supported with exercise Therabands, e-modules for
education, a mobile application and wearable
technology, and weekly brief telephone counseling.
Assessments are booked for 1.5 h and weekly
counseling is scheduled for 20 min.
Patients are referred to the CaRE@ELLICSR program based
on their comprehensive assessment.
Format: initial 1-on-1 visit with an RKin, weekly group
classes for 8 wk, and 1-on-1 follow-up visits with an
RKin at 8 wk and 3 and 6 mo.
Setting: all visits and classes are conducted in person.
Content: patients receive an initial assessment and
exercise prescription. Assessments include objective
measures and distress reports via questionnaires
completed in person. Group classes consist of
supervised exercise and skills management education.
Patients are supported with exercise Therabands, a
mobile application, and wearable technology to track
activity. Assessments are booked for 1.5 h. Weekly
exercise and education classes are 60 min each.
Format: a 1-on-1 visit with an OT or PT.
Setting: primarily in-person; however, OT consults could
be delivered via phone.
Content: assessments are guided by distress reports via
questionnaires completed in clinic prior to the
appointment and objective measures (eg, hand grip
dynamometry, sit to stand, range of motion).
Appointments are booked for 45 min.

Format: no change.
Setting: adapted to video or phone.
Tailored elements: (1) questions within standard distress
screening questionnaires could be used as probes to
guide the assessment, but summary reports were not
available because a remote system had not been
implemented within the cancer center; (2) physical tests
and assessments were demonstrated and described to
allow patients to complete them on their own; and (3)
objective measures of function were not completed.
Pacing/timing: no change was made to the scheduled
appointment duration.
No change to the referral process.
Format: no change.
Setting: all assessments were switched to phone or video.
Weekly counseling could now be delivered over video.
Removed elements: (1) fitness assessment (6-min walk test,
hand-drip dynamometry, body composition, 30-s
balance); (2) provision of exercise Therabands; and (3)
provision of wearable technology.
Tailored elements: (1) exercises were demonstrated and
described by the RKin over video, over phone, or through
online instructional videos and (2) patient-reported
outcomes were completed online at assessment
timepoints, but summary reports were not available.
Pacing/timing: no change was made to the scheduled
appointment duration.
Patients currently enrolled in the CaRE@ELLICSR program
were switched to CaRE@Home. All future groups were
suspended.
Format: weekly supervised group exercise classes were
modified to individual weekly 1-on-1 telephone or video
calls with an RKin for the remaining weeks of the
program. Group skills management education was
modified to individual online education.
Setting: in-person assessments were adapted to video or
phone. Education content was delivered via e-modules.
Removed elements: (1) fitness assessment (6-min walk test,
hand-drip dynamometry, body composition, 30-s
balance).
Pacing/timing: no changes were made to the scheduled
duration of assessments.
Format: no change.
Setting: all appointments were delivered via phone or
video.
Tailored elements: (1) questions within standard distress
screening questionnaires could be used as probes to
guide the assessment, but reports were not available and
(2) physical tests and assessments were demonstrated
and described to allow patients to complete them on
their own.
Removed elements: objective measures of strength and
function.
Pacing/timing: no change was made to the scheduled
appointment duration.
(continued on next page)
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Table 1 (continued )
Appointment
Type

Usual Care

Context and Content Modifications

Manual
lymphatic
drainage

Format: a 1-on-1 visit with a PT or RMT.
Setting: patients are seen in person.
Content: treatments include manual lymphatic massage,
compression bandaging, kinesiotaping, and education.
Appointments can be booked for 30 or 60 min.

NC, SW, and RD
consults

Format: a 1-on-1 visit with the HCP.
Setting: primarily in person; however, all visits could be
delivered via phone.
Content: assessments are guided by distress reports via
questionnaires completed in clinic prior to the
appointment and objective measures. Appointments
are booked for 1 h.

Education
classes

Format: group-based.
Setting: in person.
Content: monthly 1-h classes. Topics included return to
work, brain fog, lymphedema, and sex and intimacy.

Wellness group
classes

Format: group-based.
Setting: in person; however, cooking classes were
streamed live online for patients.
Content: classes included cooking and nutrition
demonstrations, mindfulness meditation, and gentle
therapeutic exercise.

Format: no change.
Setting: adapted to video or phone.
Removed elements: objective measures of lymphedema.
Substituted elements: manual therapy was postponed, and
patients were provided with online resources for manual
lymphatic self-massage (videos and pamphlets).
Pacing/timing: no change was made to the scheduled
appointment duration.
Format: no change.
Setting: all appointments were delivered via phone or
video.
Tailored elements: questions within standard distress
screening questionnaires could be used as probes to
guide the assessment, but reports were not available.
Removed elements: (1) objective measures of body
composition for RD appointments and (2)
neuropsychological testing.
Pacing/timing: no change was made to the scheduled
appointment duration.
Format: group format was postponed because additional
time was required to adapt the content of the classes to a
virtual format and ensure privacy concerns were
addressed. Patients registered for an upcoming class were
contacted by the class lead and offered a 1-on-1
appointment or other resources.
Setting: adapted to video or phone consults or online
resources.
Substituted elements: resources included previously
developed e-modules for return to work and brain fog
classes, as well as a pamphlet on lymphedema
management. E-modules on lymphedema and sex and
intimacy were in the process of being developed.
Format: in-person classes were postponed.
Setting: patients were directed to online videos and
resources available on the program website and external
mediums.
Tailored elements: cooking and nutrition classes were
streamed live without an in-person audience.
Removed elements: (1) mindfulness meditation and (2)
gentle therapeutic exercise.

Abbreviations: MD, medical doctor; NC, neurocognitive; OT, occupational therapist; PT, physiotherapist; RD, registered dietician; RKin, registered
kinesiologist; RMT, registered massage therapist; SW, social work.

summarize process outcomes of the CRS during the 90 days
before and after adapting to virtual care. Patient and HCP
interviews were analyzed separately, and emerging themes were
subsequently aligned to develop a cohesive understanding of experiences with virtual care. We followed a 6-step approach for
thematic analysis.15 Interviews were digitally recorded and transcribed verbatim, and each transcript underwent a process of open
coding by a member of the team (C.L.). The generated themes
were reviewed in relation to the coded data and the entire data set
and underwent further review by another interviewer (B.E.) to
ensure they reflected the interviews conducted. These themes were
refined, and representative quotes were chosen for each theme.
Several strategies were used to ensure trustworthiness, including

the appropriateness of the interview sample, the relevance of
interview questions, and the steps taken to ensure the accuracy of
the interview transcripts and generated themes.16

Results
Adaptations and modifications
All adaptations to the CRS were reactive to the COVID-19 crisis
and planned over the course of 1 week prior to the suspension of
all nonessential in-person visits. The adaptations were planned
collaboratively and involved the CRS program director, program
www.archives-pmr.org
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manager, and clinical team leads who shared this information with
all clinical and administrative staff in team meetings to answer
questions and obtain feedback from staff.
A summary of the context and content modifications for the
delivery of virtual care is presented in table 1. All in-person visits
were rescheduled and delivered by telephone or through the
Ontario Telemedicine Network (OTN), a secure 2-way videoconferencing telehealth platform. OTN is an independent, not-forprofit organization that partners with the provincial government to
provide publicly funded virtual care. Patients receive an automated email detailing the date and time of the visit along with a
link to access the appointment. HCPs were trained on how to use
OTN, and patients were able to choose between conducting their
appointments through either delivery method. Previously developed programs and resources (eg, CaRE@Home, education
modules) facilitated adaptation to virtual care and mitigated the
extent to which program elements were removed. No changes
were made to the scheduled duration of appointments.

Process outcomes
The CRS received 221 referrals during the study period, a
decrease of 153 relative to the previous 3 months (nZ374).
Despite the decrease during the initial hospital-wide shift to
virtual care, the number of referrals increased substantially over
the course of these first 90 days, with 37, 72, and 112 referrals
received every 30 days, respectively. Notably, the last 30 days
nearly reflected the average rate of referrals per month of inperson care from the previous 3 months (in-person nZ125 vs
virtual nZ112).
A total of 1968 virtual patient visits were completed during the
study period. Attendance rates ranged from 80%-93% across visit
types and remained relatively consistent throughout the 90 days

Table 2

Attendance of virtual appointments (nZ1968)
Day 1-30
y

Day 31-60

Day 61-90

Total*

Visit Type

n (%)

n (%)

n (%)

n (%)

CRS Initial
OT F/U
PT F/U
Physiatry F/U
CaRE Initial
CaRE F/U
CaRE HC
MLD F/U
NC F/U
SW F/U
Diet F/U

119
34
36
88
27
91
84
26
12
18
13

116
58
54
65
54
48
186
40
17
38
10

97
48
45
85
44
57
223
54
29
40
12

332
140
135
238
125
196
493
120
58
96
35

(82)
(79)
(80)
(91)
(84)
(80)
(79)
(90)
(80)
(56)
(93)

(85)
(83)
(89)
(96)
(79)
(84)
(91)
(89)
(85)
(93)
(83)

(80)
(83)
(80)
(93)
(83)
(85)
(84)
(92)
(97)
(85)
(80)

(83)
(82)
(83)
(93)
(82)
(82)
(86)
(90)
(89)
(80)
(85)

Abbreviations: CaRE F/U, kinesiology follow-up; CaRE HC, CaRE@Home
registered kinesiologist health coaching calls; CaRE Initial, kinesiology
initial fitness assessment; CRS initial, initial comprehensive assessment with a physiatrist and occupational therapist or physiotherapist;
Diet F/U, dietician follow-up; OT F/U, occupational therapy follow-up;
PT F/U, physiotherapy follow-up; MLD F/U, manual lymphatic drainage;
NC F/U, neurocognitive follow-up; SW F/U, social work follow-up.
* Patients seen for a virtual visit during the 90 days (March 16-June
12) may have been referred to the CRS prior to March 16. Therefore, the
total number of visits completed may exceed the total number of referrals during the study period.
y
Total number of visits attended.
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(table 2). The proportion of appointments completed over video
compared with phone increased substantially after the first 30 days
(fig 1). A further increase in the use of video for virtual
appointments was not apparent in the final 30 days of the study
period for the majority of visit types; however, the use of videobased visits did continue to increase for CaRE initials, CaRE
follow-ups, and dietician follow-ups.
Virtual care demonstrated an increase in the number of completed
visits for all appointment types compared with the previous 3 months
of in-person care (fig 2). Comprehensive assessments (in-person
nZ288 vs virtual nZ332), OT follow-ups (in-person nZ110 vs
virtual nZ140), and CaRE follow-ups (in-person nZ109 vs virtual
nZ196) demonstrated the greatest increase.
The weekly capacities of appointments were adjusted to
accommodate setting and format (eg, removal of group classes)
modifications, as well as removed need for clinic space. The
maximum number of comprehensive assessments that could be
scheduled per week slightly decreased (in-person nZ40 vs virtual
nZ36). Nevertheless, the capacity for most 1-on-1 appointments
increased. This included OT (in-person nZ15 vs virtual nZ20),
PT (in-person nZ15 vs virtual nZ25), manual lymphatic
drainage (in-person nZ13 vs virtual nZ15), neurocognitive (inperson nZ4 vs virtual nZ8), and social work (in-person nZ10 vs
virtual nZ12). The capacity of weekly CaRE assessments
decreased slightly (in-person nZ28 vs virtual nZ24), whereas the
capacity of CaRE registered kinesiologist health coaching calls
increased substantially (in-person nZ32 vs virtual nZ75).
The average wait time decreased for comprehensive assessments (12 weeks in-person vs 4 weeks virtual), in part because of
the decrease in referrals during the initial hospital-wide shift to
virtual care. Similarly, wait times for 1-on-1 follow-ups such as
PT and OT (5 weeks in-person vs 3 weeks virtual), neurocognitive
(2.5 weeks in-person vs 2 weeks virtual), and social work (2 weeks
in-person vs 1 week virtual) decreased slightly. There was no
change in the wait time for CaRE initial fitness assessments
(4 weeks in-person vs 4 weeks virtual).
There were 168 patients (11% of all comprehensive assessments, 1-on-1 appointments, and CaRE initial or follow-up
appointments) who were assessed virtually and identified by
CRS staff as requiring an in-person appointment. Reasons
included reassessment of suspected musculoskeletal and/or
neurologic impairments (nZ109 of 168, 65%) and/or lymphedema (nZ59 of 168, 35%). Management of patients with
musculoskeletal and neurologic conditions often included further
assessment to confirm diagnosis, such as identifying the cause(s)
of upper quadrant impairment in survivors of breast cancer with
significant disability and providing therapy to prevent delays in
anticancer therapy (eg, addressing shoulder range of motion restrictions with myofascial release or injections during radiation).
Reasons for in-person visits for patients with lymphedema
included further assessment with objective limb size measurements and assistance for patients having difficulties learning selfmassage or bandaging. These patients were put on a priority
waiting list for booking once in-person assessments restarted or
were seen in person (nZ8) to ensure care was provided in a timely
and safe manner.

Experience with virtual care
Twenty-four participants were interviewed (nZ12 HCPs and
nZ12 patients). HCPs included physiatrists (nZ2), occupational
therapists (nZ2), physiotherapists (nZ3), kinesiologists (nZ2), a

C.J. Lopez et al

Percentage

1288
100
90
80
70
60
50
40
30
20
10
0

Visit Type
Day 1-30

Day 31-60

Day 61-90

Fig 1 Proportion of virtual visits completed by video relative to phone for each visit type throughout the 90 days of delivering care virtually.
Percentages are displayed for each 30-day period in gray (days 1-30), light blue (days 31-60), and blue (days 61-90).; Abbreviations: CaRE F/U,
kinesiology follow-up; CaRE Initial, kinesiology initial fitness assessment; Comprehensive, initial comprehensive assessment with a physiatrist
and occupational therapist or physiotherapist; MLD, manual lymphatic drainage; NC, neurocognitive follow-up; OT F/U, occupational therapy
follow-up; PT F/U, physiotherapy follow-up; PHY F/U, physiatry follow-up; RD, dietician follow-up; SW, social work follow-up.

dietician (nZ1), a social worker (nZ1), and a neuropsychologist
(nZ1). Patient participant demographics are presented in table 3.
Participating patients were referred to the CRS for multiple and
varied reasons, including lymphedema (nZ6), musculoskeletal
(nZ5), fatigue (nZ5), deconditioning (nZ3), neurologic (nZ2),
difficulties with activities of daily living (nZ2), and neurocognitive (nZ2) issues. The majority of patient participants were
on posttreatment surveillance (nZ9, 75%). The mean duration of
the interviews was 27 minutes (range, 15-58 minutes). Three
themes emerged from the interviews. Each theme is described

Visits Completed

Theme 1: access to care
Patient and HCP participants highlighted the ability for virtual care
to increase access and attendance to rehabilitation programming.
Patients emphasized being able to better manage household and
childcare responsibilities while attending virtual appointments,
as well as managing multiple visits and transportation. HCPs

332

350
300

below and representative quotes for each theme are provided
in table 4.

288

250
196

200
150

140
110

133 135

109

125

109

118 120

100
44

50

58

76

96
25

35

0

Visit Type
Pre-COVID-19

Virtual

Fig 2 Comparison of the no. of visits completed before and during physical distancing measures. Visits completed are displayed for the 90 days
prior to adapting to virtual care (gray) and the first 90 days of delivering care virtually (blue). The number of virtual visits (blue) include
telephone and video visits.; Abbreviations: CaRE F/U, kinesiology follow-up; CaRE Initial, kinesiology initial fitness assessment; Comprehensive,
initial comprehensive assessment with a physiatrist and occupational therapist or physiotherapist; MLD, manual lymphatic drainage; NC,
neurocognitive follow-up; OT F/U, occupational therapy follow-up; PT F/U, physiotherapy follow-up; RD, dietician follow-up; SW, social work
follow-up.

www.archives-pmr.org

Virtual cancer rehabilitation programming
Table 3
(nZ12)

1289

Patient participant demographics and characteristics

Characteristics

Median (IQR)

Age (y)

56.5 (17)
Frequency (%)

Sex
Female
Male
Cancer type
Breast
Gastrointestinal
Leukemia
Lung
Head and neck
Genitourinary
Gynecologic
Ethnicity
White
South Asian
Latin American
Prefer not to answer
Marital status
Married
Single
Divorced
Education
College/university
Prefer not to answer
Work status
Not working
Retired
Working
Prefer not to answer
Annual household income
$40,000-$75,000
>$75,000
Prefer not to answer

9 (75)
3 (25)
5
2
1
1
1
1
1

(42)
(17)
(8)
(8)
(8)
(8)
(8)

6
1
1
4

(50)
(8)
(8)
(33)

6 (50)
5 (42)
1 (8)
7 (58)
5 (42)
6
3
2
1

(50)
(25)
(17)
(8)

4 (33)
1 (6)
7 (58)

Abbreviation: IQR, interquartile range.

highlighted the potential to increase the program’s capacity because
of reduced burden for additional clinic space. Despite patient participants being highly receptive to virtual care, there were a few
concerns regarding access. Some patients indicated challenges
accessing a private space to discuss their health issues at home.
Additionally, some communicated barriers to accessing the virtual
platform, including receiving multiple emails for various hospital
appointments and a lack of description for the appointment on the
automated email and platform. In some cases, this led to patients not
being initially aware of the purpose of the visit or the reason for the
referral. As a result, HCPs recommended providing pertinent
information to patients prior to the appointment (eg, instructions
on how to access the virtual platform, guidelines on ensuring highquality virtual appointments).

Theme 2: meeting support needs
Patient participants expressed a sense of reassurance and noted
that they felt supported during a time of isolation and uncertainty.
Several patients emphasized feeling empowered to cope with the
www.archives-pmr.org

worries of the pandemic in addition to their rehabilitation needs.
Furthermore, patient and HCP participants indicated that they
were able to establish rapport, particularly during video appointments because this normalized the virtual care experience. However, several HCPs indicated that compared with in-person
appointments, communication barriers were more pronounced in a
virtual environment, which hindered their ability to assess and
build rapport with patients using interpretation services. Additionally, a few patient participants described virtual care as an
isolating approach to their rehabilitation and expressed a desire for
virtual group interactions with other survivors of cancer. This was
acknowledged by many HCPs, who discussed challenges with
abruptly adapting the group classes to a virtual platform.

Theme 3: confidence with assessment and care plan
HCPs indicated that virtual visits were effective for screening
many cancer-related impairments, including neurocognitive, psychosocial, fatigue, and diet concerns. However, HCPs, specifically
physical therapists, occupational therapists, and physiatrists,
experienced more difficulties because of limitations in assessing
musculoskeletal and neurologic impairments and lymphedema.
Because of a lack of in-person examination, HCPs often relied on
patient self-report and self-assessment. Virtual visits made it
difficult to reliably test, palpate, and observe patients to evaluate
their level of impairment and function. This led to a greater level
of difficulty narrowing the differential diagnosis, ordering pertinent medical tests, and evaluating their condition at follow-up
appointments. HCPs also indicated several challenges teaching
locoregional rehabilitative exercises (eg, pelvic floor strengthening, upper quadrant range of motion), resistance exercises, and
lymphatic self-massage and bandaging. Limitations included distances and angles of patients’ cameras and availability of space for
patients to demonstrate these movements for the HCP. This
reflected patient participants’ concerns about the absence of an inperson assessment. Many felt worried about how accurately they
were describing their physical limitations and symptoms. Nevertheless, most patients indicated that their confidence with
receiving care virtually was increased with the provision of online
resources and materials, such as a mobile application to guide
exercise. Moreover, patients and HCPs agreed that video-based
appointments provided a greater sense of confidence with the
examination and care plan than telephone visits. Finally, patients
and HCPs expressed a preference for an initial in-person assessment, particularly for those with moderate to severe physical
impairments, followed by shared decision making regarding the
appropriate setting for follow-up appointments.

Discussion
This study describes the adaptations made to implement virtual
cancer rehabilitation programming at the onset of the COVID-19
pandemic. The rapid shift to virtual care presented a challenge and
an opportunity to ensure survivors of cancer had access to rehabilitation services. The CRS was able to translate the majority of
appointments to virtual formats and deliver care at similar or
greater volumes compared to in-person care prior to the pandemic.
Virtual delivery is a priority in cancer rehabilitation because of
its ability to mitigate barriers to in-person care.4,17,18 Our findings
demonstrate that virtual care may be feasible, consistent with
previous studies,19-21 with a few important limitations for physical
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Representative quotes from participant and health care provider interviews

Theme

Quote

Access to care

“Our clinic usually struggles with issues of having enough rooms, so the option of virtual care gives us some
more clinic space in a way. I think it’ll solve our issue of clinic space which means we can see more patients or
hire more staff and allow our program to grow.” (HCP, occupation therapist)
“My acceptance to virtual care has allowed me to see people with very strong barriers to rehabilitation such as
those with mobility issues or who live far away.” (HCP, physiatrist)
“We have to think about whether we should keep this as an option because maybe I won’t have as easy access to
downtown hospitals, but I want to maintain my relationship with my doctors and other providers. This would
be an amazing source to rely on until together as a team, you decide on when an in-person appointment would
be necessary.” (P08)
“Virtual helped me get the care I needed while managing my kids. The convenience was important. If I had to go
downtown, I would have to think of a lot of different things to plan my day with the kids and travel. The
convenience of it was very helpful.” (P09)
“The benefit is that we can still connect with patients and they seem to really appreciate that we can speak with
them. We can still build a therapeutic relationship with patients and still provide some sort of connection and
opportunity to check in. So, I think that has been working well. I think we actually have been needed more
now as many other points of connection may have stopped.” (HCP, occupation therapist)
“I think it would be helpful to tell patients what to expect for the virtual visit. So, like a module or link on how
to make the most out of the visit. Giving them steps like arriving five minutes before the visit, test the camera
and audio, wear clothes for exercise, bring any equipment they have. Also, continuing to communicate the
expectations of the visit and that there are going to be limitations for what we can assess virtually.” (HCP,
physiotherapist)
“I feel I got really great guidance. I feel continued to be cared for. If I need support or more understanding
because something changes, I feel like I could reach out and I can get help. And with the continued
uncertainty in the world, it might be necessary to be virtual for the next year. So, it feels really good moving
forward.” (P02)
“I feel blessed for this opportunity. I was given the confidence to manage my wellness, and needed support
during a pandemic. You can feel like you’re still working towards something that is going to help you. I think
it has made an improvement in my physical and mental life. I had tools that were able to help me handle the
cancer and the COVID situation.” (P04)
“Assessing range of motion is okay for upper extremities, but sometimes people don’t have that mobility with
their camera to show their whole body or a good distance from the camera. It’s hard to get a good visual of
their lymphedema unless the swelling is quite pronounced and visible. Also, often we’re doing this over the
phone, where I can only go by patient description about their mobility, strength, and lymphedema.” (HCP,
physiotherapist)
“We also have an app we use where patients see the videos and instructions of the exercises, and they can
message us on that if they have questions. Through that, we can also share our screen and show them the
videos on the app and show the videos and talk it through with them. This makes it easier to teach the
exercises and build rapport.” (HCP, kinesiologist)
“I might have the language to be able to describe what I’m feeling, but the majority might not be able to. So, for
someone who doesn’t know a lot about the body and can’t see or tell if something bad is going on, then you’re
relying on self-description and they may not describe it well or accurately. Not being able to have a someone
go and feel my armpit for example and feel what’s swollen, or even look at it well is a problem because you
can’t visibly see something like that well on a screen.” (P06)
“The worry about the care not being very personalized was removed right away during the first appointment
because I could see [the health care provider], they could see me, and we could communicate with each other.
I didn’t really know how I was going to be able to say a certain exercise was not okay for me because you can’t
do an exercise in front of someone virtually. It just doesn’t work for me or them actually. So, the video of the
exercises were shown to me during the appointment and everything was explained to me so well that it
removed all my worries and made it easy.” (P11)

Meeting support
needs

Confidence with
assessment and
care plan

Abbreviation: P, participant.

examinations (eg, musculoskeletal and neurologic impairments,
lymphedema). We were able to deliver care at high volumes and
attendance rates across a variety of visit types. Our findings suggest that survivors of cancer feel they can easily access care and
gain confidence in learning skills to self-manage their impairments. However, the value of group-based interventions was

highlighted in this study, reflecting previous findings on their
social benefits.22 Accordingly, we have begun piloting virtual
group education classes.
The ability of the CRS to abruptly shift to virtual care was
facilitated by regulations surrounding billing for virtual care as
well as organizational capacity and readiness for change.23 The
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Health care provider perspectives on recommendations for virtual care

Considerations

Recommendations

Pragmatic and logistical

 Appointments with multiple health care providers should be organized in a consistent manner to ensure
providers are accessing the correct virtual visit. This includes ensuring emails sent to a second provider
containing links to access a combined virtual visit contain information such as the time and nature of the
visit (eg, initial, follow-up, referral type).
 Time allotted for virtual visits may need to be increased to accommodate any technological issues, as well
as extra time to assess patients’ needs given the absence of an in-person physical assessment and provide
information to patients electronically after the appointment.
 Provide patients with detailed instructions on how to access the virtual platform and guidelines for
ensuring a high-quality virtual appointment (eg, testing of audio and video quality). Patients should be
reminded about potential wait times as a virtual environment does not provide patients with a sense of
the clinic flow.
 Provide patients with educational material related to the virtual appointment (eg, lymphedema, exercise,
diet) to help patients become familiar with potential topics, test, and self-management skills they may be
asked to complete during the appointment, as well as overall expectations of the virtual visit. This
includes information from local/regional medical authorities or governing bodies on the limitations of a
virtual visit compared with an in-person visit.
 Health care providers should strongly encourage the use of video assessments for patients referred for
musculoskeletal, neurologic, and lymphedema concerns and ensure patients are informed of the potential
benefits and reasons for a video appointment compared with an appointment over the phone.
 Develop and implement an online screening tool that patients can complete prior to the appointment to
provide relevant outcomes to health care providers to guide the accuracy and reliability of the assessment
and care plan.
 Health care providers may need to take a more cautious approach to care, including ordering more tests
and investigations, requesting a follow-up for re-assessment virtually or at the earliest possible in-person
visit, and reducing volume and intensity of prescribed exercise.
 Incorporate mobile or online applications to deliver interventions and monitor progress and adherence
remotely.
 Take advantage of seeing patients in their home environment by personalizing discussions and recommendations (eg, supplements or foods available for dietary and nutritional advice and equipment,
household supplies, and furniture for exercise).

Communicating
expectations of virtual
visits

Understanding patient
capabilities and concerns

Prescribing individualized
self-management
strategies

provincial government approved virtual care to be covered by
insurance and introduced temporary billing codes and procedures.
Additionally, the Princess Margaret Cancer Centre had been
delivering virtual appointments on OTN in a limited capacity prior
to the pandemic, which facilitated its rapid adoption within the
CRS, and all HCPs were trained on how to navigate OTN prior to
delivering care virtually. Finally, previous use of telephone visits
(eg, return to work, social work) and previously developed resources (eg, e-modules) may have facilitated implementation. The
abovementioned factors are consistent with previous research
suggesting that the readiness of the environment can lead to
successful implementation of virtual care, including policies and
regulations, and the capacity to manage virtual care infrastructure
and effects on staffing times and multiprofessional work roles.24-26
Performing physical examinations during virtual rehabilitation
visits, particularly via telephone, is a key limitation to this form of
delivery.27 During the study period, there were several patients
wait-listed for an in-person visit, echoing shared concerns of
interviewed patients and HCPs on the accuracy and reliability of
the assessment. Additional considerations may include difficulties
communicating because of language barriers or speech impairments, as well as cognitive impairments making it difficult to
navigate a virtual platform. Such considerations for virtual care
have been recently discussed.9 The inability for some patients to
access and navigate video-based platforms posed a challenge to
HCPs because they were unable to observe the patient’s
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impairment and therefore had to rely on patient self-report.
Therefore, further attention to health literacy may be warranted
because of the benefits of accurately describing symptoms,
monitoring impairments, and making informed clinical decisions.28-30 Lastly, the video quality and distances to cameras can
make it difficult for HCPs and patients to demonstrate and
perform tests and exercises, consistent with previously suggested
limitations to virtual assessments.27 Efforts to improve access and
the quality of virtual appointments for individuals with limited
knowledge about technology may be warranted.
Based on our findings, we have suggested practical recommendations for HCPs (table 5). These recommendations encompass strategies for the following: (1) pragmatic and logistical
considerations; (2) communicating expectations of virtual visits;
(3) understanding patient capabilities and concerns; and (4)
prescribing individualized self-management strategies. These
strategies add to previous recommendations for conducting virtual
care.9,10,31 Factors such as selecting appropriate and multiple
modes of virtual delivery, providing patients with instructions
about the virtual visit, and using mobile applications to monitor
exercise can facilitate the transition and delivery of virtual care.

Study limitations
Although this study has strengths, including the use of multiple
methods to provide a comprehensive understanding of factors that
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may facilitate the implementation of virtual care, there are also
limitations that warrant mention. We did not compare demographic information on the patients seen virtually and inperson. Factors such as the geographic distribution of patients
accessing care as well as the characteristics of patients attending
video vs phone assessments will provide additional insight into the
accessibility and reach of virtual care. Additionally, although this
study described the changes to the CRS process outcomes over
time, we did not determine whether these changes were significant. Moreover, we did not examine the effectiveness of virtual
care. Previous research on virtual cancer rehabilitation has shown
promising results in patients managing functional and cognitive
impairments, as well as pain and depression.32-35 Further research
on the effectiveness of the program will provide additional insight
into the advantages and disadvantages of virtual care. Finally,
given the relatively small number of patient participants interviewed, the qualitative findings should be interpreted in the
context of the participant sample. Further research is needed to
understand potential differences in the utility of virtual rehabilitation for different cancer types, rehabilitation needs, and work
status, to name a few.
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7.

8.
9.

10.

11.

12.

13.

Conclusions

14.

The findings of this study suggest that many appointments can be
successfully adapted to virtual formats to deliver cancer rehabilitation programming. Virtual delivery can be a feasible and
acceptable alternative to in-person care during physical distancing
recommendations. Although these findings are encouraging and
can inform implementation efforts for virtual models, further
research is needed to understand its effectiveness.
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