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Abstract

Background The COVID-19 pandemic has fundamentally impacted the delivery of healthcare services globally. In line with
UK government guidelines on social distancing, the use of telemedicine was implemented to facilitate the ongoing provision
of cancer rehabilitation.

Purpose We sought to evaluate and co-design telemedicine services to meet the complex needs of our patients and carers
at a tertiary cancer centre.

Methods Experience-based co-design methodology was adapted to include virtual methods. Staff members (n=12) and
patients (n=11) who had delivered or received therapies services at our UK cancer centre since March 2020 were recruited
to take part in one-to-one virtual interviews. Patient interviews were video recorded, analysed and edited to a 30-min “trig-
ger film”. Patient and staff virtual events were undertaken thereafter. A joint virtual patient and staff event occurred. Staff
and patients watched the trigger film and as partners, agreed areas for change and developed groups for service co-design.
Results Positive aspects regarding telemedicine provision were highlighted including reduced financial and time burden on
patients, and increased flexibility for both staff and patients. The key concerns included digital exclusion, safety, communica-
tion and patient choice. Four co-design groups have been established to enact changes in these priority areas.

Conclusion Using a participatory design approach, we have worked in partnership with patients and staff to ensure the safe,
acceptable and effective delivery of rehabilitation services with integrated telemedicine.

Keywords Rehabilitation - Telemedicine - COVID-19 - Oncology - Service delivery - Experience-based co-design

Introduction

The majority of patients living with and beyond cancer will
experience physical, cognitive and emotional impacts as a
result of their cancer diagnosis and/or treatments received
[1]. Functional impairments before and following a cancer
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The COVID-19 pandemic has fundamentally impacted
the delivery of cancer services globally and in response
there was a rapid reorganisation of services to ensure that
patients continued to receive essential care while minimizing
exposure to the virus [3]. Cancer rehabilitation services at
our UK-based centre also had to change quickly to comply
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with government guidelines on social distancing, to reduce
footfall across our tertiary cancer referral centre and to help
reduce potential transmission to our patients, many of whom
were classified as ‘clinically extremely vulnerable’ patients
[4]. Changes included the implementation of telemedicine
services including video and telephone consultations, to
ensure the ongoing provision of rehabilitation support and
interventions.

‘Telemedicine’ and ‘telehealth’ are terms which are
sometimes used interchangeably however there are two sepa-
rate definitions in the literature. Telemedicine is described
as the use of communication technology in healthcare in
which the clinician and patient involved are at different loca-
tions during the consultation [5]. Telehealth involves the
remote exchange of data between a patient and healthcare
professionals as part of the patient’s diagnosis and healthcare
management [6]. For the purposes of this paper, the term tel-
emedicine is used to describe the use of telephone or video
consultations for the provision of rehabilitation services to
patients.

Telephone consultations have been used in primary care
for over 100 years and the first documented use of video
consultations occurred in 1964 in the oncology setting where
patients accessed opinions on skin lesions from a melanoma
consultant based at a different hospital [7]. With regards to
oncology rehabilitation services, the use of telemedicine has
long pre-dated this global pandemic, in particular for the
ongoing care of oncology patients based in remote areas in
Australia [8, 9]. Although the benefits of telemedicine for
patients living with and beyond cancer in the UK including
independence and reassurance have previously been reported
in the literature [10], telemedicine was not widely used in
the routine care of oncology patients within the UK National
Health Service (NHS) prior to the pandemic [11].

Acknowledging the balance between missed care oppor-
tunities and COVID-19 transmission risks to both patients
and health care providers during the pandemic, recommen-
dations for practical approaches to managing patients with
cancer during the pandemic were made [12]. Based on expe-
rience delivering cancer care during the SARS epidemic, tel-
emedicine was advocated as a possibility for delivering some
aspects of outpatient supportive care, with evidence suggest-
ing that it improves access to care and reduces healthcare
costs [12].

The COVID-19 pandemic has caused significant human,
financial and social costs to the UK and beyond. There have
been some positives, in particular the innovation and flex-
ibility seen within the UK National Health Service and the
short timescales where rapid change has occurred. Certain
changes in healthcare service provision may remain on a
long-term basis including the more widespread use of tel-
emedicine. At a local level, although the telemedicine deliv-
ery was acceptable and effective for some patients, digital
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exclusion remained a significant problem. Concern regard-
ing the accessibility to and acceptability of such services
for all, and staff apprehension in delivering the majority
of services in a non- face-to-face manner, necessitated the
need to evaluate the rapid service development during the
pandemic. Service evaluation and quality improvement
(QI) are likely to be critical processes to facilitate the suc-
cessful provision of new models of service delivery post-
pandemic. QI and service evaluation can involve various
methodologies to seek feedback that are then used to design
or redesign services [13]. Previous quantitative studies have
examined patient characteristics associated with choosing a
telemedicine visit vs face-to-face consultation [14] and stud-
ies have used survey/questionnaire design to assess patient
and healthcare providers’ views on the use of telemedicine
services [11, 15]. Such quantitative methods may not capture
the essence of patient and healthcare provider experience
[16]. In recent years there has been an increased focus in
the literature on moving towards co-design methods of ser-
vice design [17]. Rather than using questionnaires to seek
feedback on suggested changes in health care processes and
services, co-design is a joint venture that involves service
users and health care professionals working together as the
co-designers of a service [18].

At our tertiary cancer referral service, the rehabilitation
team comprises of a range of allied health professionals
including Dietitians (DT), Occupational Therapists (OT),
Physiotherapists (PT), Lymphoedema Therapists (LT) and
Speech and Language Therapists (SLT). The rehabilitation
team works across a range of tumour groups for example
breast, gastrointestinal, head and neck/thyroid, neuro-oncol-
ogy, urology and gynaecology and have a critical role in
supporting and rehabilitating people affected by cancer with
highly specialist knowledge and skills. People living with
cancer are a heterogeneous population, embarking on differ-
ing care pathways with varying survival and recovery needs.
The rehabilitation team provides input prior to treatment
(prehabilitation), support during treatment and ongoing
rehabilitation to those patients living with and beyond cancer
treatment. Before the pandemic, our services were delivered
in an almost exclusive face-to-face manner. Given the rapid
implementation of telemedicine to continue to support the
rehabilitative needs of our patients during the pandemic, we
sought to evaluate the provision of oncology rehabilitation
services via telemedicine using experience based co-design
methodology (EBCD) [19].

Methodology

Experienced-based co-design (EBCD) is an approach that
enables staff and patients to co-design services in partner-
ship using six key stages (Fig. 1).
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Fig. 1 EBCD methodology [19]

The project was approved by the Royal Marsden NHS
Foundation Trust’s Committee for Clinical Research
(SE961) in July 2020. Patients and staff who met the eli-
gibility criteria were invited to take part in in-depth semi
structured interviews exploring their individual experiences
of telemedicine rehabilitation services at the hospital since
March 2020. In line with EBCD methodology [19]; the tar-
get sample size was approximately 12 staff and 12 patient
participants. Patients who were not comfortable in using/
appearing in online meeting were also invited to contribute
via written narrative. Staff and patient inclusion/exclusion
criteria are summarised in Table 1.

Interviews were audio recorded (staff) and video recorded
(patients) and were transcribed and main themes identified.
Patient interviews were compiled into a 30-min “trigger
film” to summarise the key themes from the patient inter-
views. Staff members were then invited to a staff group dis-
cussion to identify priorities for change in service provision
whilst patients were invited to a patient group discussion
where they could view the edited video. The video was used
to stimulate a patient group discussion where key ‘emotional
touch points’ (emotionally significant points) were identified

Table 1 Inclusion/exclusion criteria

and either positive or negatives feelings were assigned based
on individual experience. The staff and patient participants
then attended a joint event. The trigger film was shown to
both staff and patients, conveying to staff how patients expe-
rienced telemedicine services. Further group discussion was
undertaken to identify joint staff and patient priority areas
for change and smaller co-design groups were established
to work on these areas.

Results

Eleven patients and 12 staff members were recruited to take
part in the study. No written narratives were submitted.
Patient and staff demographics are summarised in Table 2.

All the patients had engaged in a total of 80 telemedicine
consultations prior to being interviewed with a median num-
ber of telemedicine consults of 7 per patient (range 2—15).
This included experience of both telephone consultations
and video consultations. A total number of 24 telephone
consultations was undertaken, and 56 video consultations.
The majority of consultations (n=39) involved uni-disci-
plinary video consultations including 20 SLT video calls,
12 PT video calls and 7 LT video calls. Multidisciplinary
video consultations (n=15) included both joint DT and PT
pre-surgical assessment and advice and joint SLT and DT
pre-head & neck/thyroid assessment and advice. Joint tele-
phone DT and SLT telephone consultations (n=9) were also
undertaken for the purposes of on-treatment monitoring and

Table 2 Patient and staff demographics

Patients (n=11)

Male: 5 Female: 6

Mean age (range): 59 (37-77)
Tumour type:

Head & neck/thyroid: 7
Gastrointestinal: 1

Breast: 2

Haematology: 1

Staff (n=12)
Male: 1 Female: 11

Professional role:

Divisional lead: 1

Therapies lead: 1

Speech & language therapist: 2
Physiotherapist: 1
Lymphoedema therapist: 2
Exercise specialist: 1

Dietitian: 2

Administrator: 2

Inclusion criteria (patients):

Inclusion criteria (staff):

1. 18 years of age or over

2. adequate linguistic and cognitive function to participate in inter-
views and/or group discussions

3. have been offered and/or taken part in telemedicine rehabilitation
services during the COVID-19 pandemic

Exclusion criteria (patients):
Does not meet all of the inclusion criteria

1. staff who have undertaken rehabilitative interventions using tel-
emedicine services or supported others to deliver them during the
COVID-19 pandemic

Exclusion criteria (staff):
Does not meet all of the inclusion criteria
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advice for head & neck/thyroid patients undergoing radia-
tion treatment. The majority of consultations (n=61) were
focused on rehabilitation after treatment across head neck &
thyroid, breast, gastrointestinal, and urology tumour groups.
The nature/type of telemedicine consultations are summa-
rised in Table 3.

Eight key themes were identified across staff and patient
interviews which are summarised in Table 4. These included
cost effectiveness and efficiency, flexibility, patient cen-
tred care, importance of face-to-face consultations, safety,
change, training, and inclusivity.

Staff and patient participants recognised the cost effec-
tiveness of remote consultations. Patients highlighted how
they did not incur travel costs with reduced time burden.
Flexibility was also noted by patients for example, if tak-
ing time off work, they could take the time designated for
the appointment rather than a number of hours to a day off
to attend a hospital based appointment. Staff also noted
that they could work more flexibly with remote clinics,
adjusting working schedules to complete remote clinics
from their home. Staff and patients also highlighted the
unique opportunity to see people in their homes where they
presumably feel most comfortable. It also allowed family
members to join the consultation if and when appropri-
ate. All participants noted that there needs to be a bal-
ance between telemedicine consultations and face-to-face
consultations highlighting the need post-pandemic to have

a flexible and responsive approach. Video consultations
rather than telephone consultations were favoured by all,
particularly in the multidisciplinary setting. It was high-
lighted that when a physical examination of the patient is
required, that a face-to-face consultation would be needed.
This links closely with the safety theme where staff and
patients highlighted concerns regarding any potential risk
to patients for example a fall during an exercise class or if
a symptom/observation is missed due to a lack of physical
examination. The pace of change to embed telemedicine
was celebrated by both staff and patients and although
patients felt confident regarding training requirements and
use of technology, staff highlighted the need for specific
training to deliver telemedicine consultations. The need
for appropriate infrastructure was raised, including private
spaces for consultations, a reliable and safe platform for
patient consultations including stable internet access. All
patient and staff participants were able to engage in tel-
emedicine consultations. Concerns were raised regarding
those patients who may be digitally excluded for a variety
of reasons including speech, voice, language or cognitive
difficulties or indeed if patients did not have the devices
and knowledge.

The key themes of the staff and patient interviews are
summarised in Table 4.

Based on the 8 key interview themes, patients and staff
members identified four key co-design groups including:

Table 3 Telemedicine

i Telemedicin nsultation
consultations elemedicine consultations

Telephone: 24

Video: 56
Uni-disciplinary: Telephone Video
DT: 9 DT: 0
SLT: 2 SLT: 20
PT: 4 PT: 12
LT:2 LT:7
Multi-disciplinary: Telephone Video
SLT+DT: 9 PT+DT: 1
SLT+DT:15
Focus of consultations:
Pre-treatment 3 Joint PT and DT breast cancer pre-surgical assessment
On-treatment 16 & optimisation (prehabilitation)
F/u post treatment 61 Joint SLT and DT head & neck/thyroid pre-radiation

assessment & optimisation (prehabilitation)

Joint SLT and DT head & neck/thyroid radiation on-
treatment review

SLT post head & neck radiation swallowing rehabilita-
tion

Joint SLT/DT post head & neck/thyroid radiation
nutrition and swallowing review

Post cancer treatment PT exercise rehabilitation
(individual)

Post cancer treatment PT led exercise rehabilitation
(group classes)

Post gastrointestinal cancer treatment dietetic review

@ Springer
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1. Inclusivity focusing on developing a telemedicine ser-
vice which is accessible to all, limiting and preventing
any potential digital exclusion.

2. Safety ensuring our interventions provided via telemedi-
cine are safe

3. Communication enhancing communication to patients
regarding the range and choice of telemedicine and face-
to-face appointments available and how patients may
access these

4. Peer-training the use of peer training to enhance patient
access to telemedicine services

While the four co-design groups worked on their indi-
vidual areas, it was noted that there was a lot of overlap
between the four co-design areas. Collectively the following
key areas for change were agreed:

1. ‘Patient first not digital first’

Unlike during the height of the pandemic where
the default appointment offered was a telemedi-
cine consultation- post pandemic it was felt that
the choice of appointment type should be patient
centred. It was suggested that in some circum-
stances that a telemedicine consultation may focus
a subsequent face-to-face consultation if specific
examinations, assessments or interventions would
be required. However, it is important to clearly
communicate to each patient the choices/rationale
for the different types of appointments available.
It must also be highlighted that there is flexibility
between telemedicine and face-to-face based on
patient needs and wishes.

2. ‘Safe service’

There is a need to develop a standard operating
procedure to ensure that each telemedicine con-
sultation is conducted in a safe manner to avoid
any potential risk to patients. This will include an
assessment of the need for physical examination.

3. ‘Clear communication’

Patients should be able to register their preferences
for communication (letter, email, telephone) at the
point of registration and indicate their availability/
willingness to engage in telemedicine consulta-
tions

4. ‘Inclusive service’

Telemedicine should be an option for all patients if they
wish to partake, all efforts should be made to ensure that
patients have the access to technology and knowledge to
use it to facilitate engagement in telemedicine consultations.

@ Springer

Discussion

We used EBCD to evaluate and start co-designing oncol-
ogy rehabilitation telemedicine services at a tertiary can-
cer centre. Staff and patient experience data was used to
gain an in-depth understanding of the positive aspects of
telemedicine and the areas for further development and
refinement. We continue to work with our patient partners
to co-design an oncology rehabilitation service with inte-
grated telemedicine which is available to all, if and when
appropriate and safe to use.

In line with previous research the positives of telemedi-
cine were highlighted by both patients and staff members,
[8, 12] however, our patients and staff had a strong pref-
erence for a mix of both face-to-face and telemedicine
to provide the highest quality standard of care. Contrary
to recent research [12], both healthcare professionals and
patients highlighted their concerns regarding the lack of
physical examination and that in certain circumstances
a direct physical examination would be required to pro-
vide safe and effective care. This would necessitate clear
safety protocols to identify if and when a telemedicine
consult would be appropriate and also clear methods of
communication to the patient so that they can express their
preference. At our centre we are currently co-designing a
standard operating procedure for telemedicine consulta-
tion to ensure our service is both safe and person centred.

We now offer a hybrid approach with a mixture of face-
to-face and telemedicine consultations. Some examples
of this include a newly designed remote swallowing boot-
camp intervention for head and neck patients delivered
by the SLT department. Here the patients need to be seen
for face-to-face for assessment of eligibility including an
instrumental evaluation of swallowing. Once all eligibility
assessments have been completed the patient is enrolled
into a daily therapy session delivered via video consul-
tation. The SLT administrator speaks to the patient via
telephone to ensure they have the suitable equipment and
are able to join the consultation. Likewise, although face-
to-face individual physiotherapy musculoskeletal assess-
ments continued in pandemic with strict criteria, the initial
assessment is now either virtual or face to face, depending
on patient choice and clinical need, including for physi-
cal examination. As part of the prehabilitation process
for those diagnosed with upper gastrointestinal cancers,
physiotherapy assessment is being carried out face to face
in clinic. Group rehabilitation exercise classes continue
to be delivered online. We try to avoid multidisciplinary
telephone calls to patients offering video calls as standard.
We continue to work with our IT department to ensure that
we have a secure and reliable platform for video consulta-
tions. Each member of the rehabilitation team now has
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an audio headset to improve the quality of the sound and
privacy during consultations.

Both patients and professionals found telemedicine to be
efficient as in previous studies [8, 12] however, this was only
the case when the technology performed as it should. Our
study has highlighted that if there are IT issues, or indeed
if the patient does not fully understand the instructions
for joining a virtual consultation that this can reduce the
efficiency of a clinic. This highlights the need to enhance
patient communication/training regarding access to tel-
emedicine platforms. At our centre we continue to try to
provide patients with as much information as possible to
try and make joining a telemedicine consultation as smooth
and stress free for the patient as possible. We continue to
co-design peer training pathways to reduce digital exclu-
sion and are looking to engage in charitable partnerships to
ensure that patients have access to the required technology
to engage in telemedicine consultations.

In line with previous research, we have found that suc-
cessful telemedicine provision is more than just a question
of technology. It requires fundamental changes in service
design, with collaboration as a key determinant in success-
ful implementation [20]. We sought to achieve this through
collaboration and co-design with our patient partners and
healthcare providers.

Conclusion

We have worked in partnership with patients and staff to
ensure that we can deliver telemedicine rehabilitation ser-
vices in a co-designed and co-produced format. Through the
use of EBCD, rich insights have been gained into the bar-
riers and facilitators to a positive and effective patient and
staff experience of telemedicine in the context of oncology
rehabilitation. This ongoing project will ensure our service
is accessible and meets our patients’ individual and varied
needs. This project is not without its limitations including a
key area of concern that patients who were unable to or did
not wish to access telemedicine services were not included
in the project. As the project was undertaken during the pan-
demic, all interviews, group discussion and events took place
virtually so there was a selection bias in terms of our sam-
ple. As we continue with this work, and with the easing of
restrictions, we hope to involve more patients with the pro-
ject including understanding why and how telemedicine was
not accessible or acceptable to them during the pandemic.
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