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Abstract

Background An electronic Prospective Surveillance Model (ePSM) uses patient-reported outcomes to monitor
symptoms along the cancer pathway for timely identification and treatment. Randomized controlled trials show that
ePSMs can effectively manage treatment-related adverse effects. However, an understanding of optimal approaches
for implementing these systems into routine cancer care is limited. This study aimed to identify barriers and facilitators
prior to the implementation of an ePSM to inform the selection of implementation strategies.

Methods A qualitative study using virtual focus groups and individual interviews was conducted with cancer
survivors, oncology healthcare providers, and clinic leadership across four cancer centres in Canada. The Consolidated
Framework for Implementation Research (CFIR) guided the interviews and analysis of barriers and facilitators based on
five domains (intervention characteristics, individual characteristics, inner setting, outer setting, and process).

Results We conducted 13 focus groups and nine individual interviews with 13 patient participants and 56 clinic
staff. Of the 39 CFIR constructs, 18 were identified as relevant determinants to the implementation. The adaptability,
relative advantage, and complexity of an ePSM emerged as key intervention-level factors that could influence
implementation. Knowledge of the system was important at the individual level. Within the inner setting, major
determinants were the potential fit of an ePSM with clinical workflows (compatibility) and the resources that could
be dedicated to the implementation effort (readiness for implementation). In the outer setting, meeting the needs
of patients and the availability of rehabilitation supports were key determinants. Engaging various stakeholders was
critical at the process level.

Conclusions Improving the implementation of ePSMs in routine cancer care has the potential to facilitate early

identification and management of treatment-related adverse effects, thereby improving quality of life. This study
provides insight into important factors that may influence the implementation of an ePSM, which can be used to
select appropriate implementation strategies to address these factors.
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Background

People with cancer endure physical and functional chal-
lenges during and after cancer treatment [1, 2] which
can significantly affect their quality of life [3]. Treatment-
related adverse effects are common and may include
fatigue, pain, deconditioning, cognitive changes, and
changes to sexual function [4]. However, despite multiple
reports of high rates of adverse effects in cancer survivors
globally [5-8] and scientific evidence that cancer rehabil-
itation interventions can mitigate many of these negative
outcomes, most cancer survivors do not receive adequate
support to manage these challenges [1, 5-8]. Cancer
survivors have reported beliefs that these impairments
are normal and expected, beliefs that there was nothing
that could be done, or not wanting to ask their healthcare
provider (HCP) [9].

A Prospective Surveillance Model (PSM) for cancer
rehabilitation has been identified as an effective patient-
centred, and potentially cost-effective solution to identify
and meet the needs of this population [10, 11]. Prospec-
tive surveillance facilitates early identification and inter-
vention to manage anticipated treatment-related adverse
effects through the routine assessment of cancer sur-
vivors’ needs and function across the cancer care con-
tinuum [10, 11]. This can be achieved electronically (i.e.,
an electronic PSM (ePSM). An ePSM is a system that
uses electronic patient-reported outcomes (ePROs) to
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monitor and assess symptoms along the cancer pathway,
identify patients’ needs, provide tailored resources to
patients, and assist the oncology team in making appro-
priate and timely referrals to rehabilitation [10, 11].

Randomized controlled trials have demonstrated that
ePSMs are effective at improving physical function,
symptom management, quality of life, emergency room
and hospitalization rates, and overall survival amongst
oncology patients, which supports the need for transla-
tion from research into practice [12—16]. Given this evi-
dence and as part of a larger program of research, our
team developed REACH, an ePSM system designed to
remotely screen for and identify adverse effects of can-
cer and its treatments (such as cancer-related fatigue,
difficulties with activities of daily living, and pain) and
connect patients to rehabilitation resources based on
need (Fig. 1). REACH was developed to be implemented
within the clinical setting of four cancer types (i.e., breast,
colorectal, head and neck, or lymphoma) through a four-
step person-centred design process [17] that included co-
design workshops and usability testing with the project’s
Patient and Family Advisory Committee (PFAC).

Despite the evidence on the efficacy of ePSMs, less is
known about optimal approaches to implementation into
routine cancer care [18]. The need to leverage imple-
mentation science in cancer care delivery is becoming
increasingly recognized to understand and accelerate
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the integration of evidence-based practices into clini-
cal settings [19, 20]. We previously conducted a scoping
review to identify determinants to implementation and
strategies employed in studies evaluating the use of an
ePSM in cancer [21]. The review provided a foundation
for planning the implementation of an ePSM, including
REACH; however, implementation of evidence-based
practices is highly dependent on local context including
organizational features such as culture, leadership, and
resources [22]. Furthermore, mapping barriers and facili-
tators to specific implementation strategies has been sug-
gested to reduce the impact of barriers [23] and tailoring
implementation strategies to a given context can increase
implementation success [24, 25]. As such, we aimed to
build on our scoping review and identify implementation
barriers and facilitators that can be used to select and tai-
lor implementation strategies for an ePSM, REACH.

Methods

Study design

This qualitative descriptive study [26] was conducted
as part of a pre-implementation assessment prior to the
implementation of REACH in four Canadian centres. To
guide the implementation of REACH into routine clini-
cal practice, we followed a step-by-step theory-informed
approach guided by the Knowledge-to-Action (KTA)
cycle [27]. The KTA cycle conceptualizes the relationship
between knowledge creation and action with activities
that may be needed for knowledge application [28]. This
study addresses two steps in the KTA cycle, specifically
(1) adapt knowledge to the local context and (2) assess
barriers and facilitators to knowledge use, to address the
next step in this process (i.e., select and tailor implemen-
tation strategies). This project was assessed by the Qual-
ity Improvement Review Committee at the University
Health Network and was issued a formal waiver exempt-
ing the study from the requirement for Research Ethics
Board approval. Reporting was aligned with the Stan-
dards for Reporting Qualitative Research (SRQR) guide-
lines [29].

Settings

This study was conducted virtually, with individuals at
four Canadian centres: Princess Margaret Cancer Centre
(Toronto, Ontario), BC Cancer — Vancouver site (Van-
couver, British Columbia), Saint John Regional Hospital
(Saint John, New Brunswick), and Dr. H. Bliss Murphy
Cancer Centre (St. John’s, Newfoundland). All four can-
cer centres operate under provincially led single-payer,
universal health care systems. Princess Margaret Cancer
Centre and BC Cancer — Vancouver are in large, urban
centres with relatively high volumes of patients and clini-
cal staff. These centres typically deliver more special-
ized cancer clinics embedded within their centre, where
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oncologists and nursing staff will typically exclusively
treat one of the four types of cancers REACH is being
implemented for. As such, disease sites within these cen-
tres typically have their own leadership team (e.g., nurse
manager, radiation therapy team lead, physician site
lead). In contrast, Dr. H. Bliss Murphy Cancer Centre
and the oncology clinic at Saint John Regional Hospital
are in smaller urban centres and embedded within gen-
eral hospitals. These cancer centres typically deliver more
general oncology clinics, where oncologists and nurs-
ing staff treat more than one of the four types of cancers
for which REACH is being implemented. Further, these
centres deliver care to many rural and remote patients in
their surrounding regions.

Participants and recruitment

Eligible patient participants included cancer survivors
from the research study’s PFAC, which includes rep-
resentatives from each site and cancer type that will be
the focus of the initial implementation of REACH (i.e.,
breast, colorectal, head and neck, and lymphoma). Can-
cer survivors from the research program’s PFAC were
purposively sampled to obtain perspectives from patients
from each implementation site. The PFAC has played a
key advisory role as an overarching committee guiding
the program of research and has thus far ensured that
cancer survivor perspectives remain at the forefront of
this project. All patient participants were invited to par-
ticipate in a focus group with members of the research
team and were verbally informed that the meeting
would be recorded and only shared with members of the
research team. All patient participants verbally consented
to have the focus group recorded to facilitate the direc-
tion of implementation activities.

Eligible staff participants included HCPs and clinic
leadership within each site and within the clinical setting
of each of the four cancer types that will be the focus of
the initial implementation of REACH. Clinic leads were
chosen due to their input and oversight over clinic opera-
tions, which would be critical to the success of adopting
new interventions. Appropriate HCPs and clinic leader-
ship were identified by the research team leads at each
geographical site clinical setting. Potential staff partici-
pants were informed of the objectives of the REACH sys-
tem and the purpose of the interview. Following the first
round of interviews, snowball sampling [30] was used
to identify additional participants, using suggestions
from participants as to other individuals who may pro-
vide important perspectives for the implementation of
REACH in their respective settings.

Data collection
Qualitative data were collected through focus groups
between October 2020 and April 2022. In select
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situations, key individuals were unable to accommodate
focus group schedules; thus, individual interviews were
conducted. One week prior to each focus group and
interview, participants were provided with a brief video
explaining the purpose of REACH and demonstrating
the initial design of the system to set the stage for the
conversation.

All focus groups and interviews began with a 5-min-
ute presentation to provide further details not included
in the pre-meeting video (e.g., symptoms being screened,
frequency of screening, and types of resources provided
to patients). A semi-structured focus group and inter-
view guide, informed by the Consolidated Framework
for Implementation Research (CFIR) [31] was used to
elicit an understanding of potential barriers and facilita-
tors to implementing REACH within each clinical setting
(see Additional File 1 and Additional File 2 for the patient
participant and staff participant focus group guides,
respectively). The CFIR is a widely used determinant
framework in implementation science [32] that includes
39 constructs within five domains (characteristics of the
intervention, inner setting, outer setting, characteris-
tics of individuals, and the process of implementation)
known to influence implementation outcomes and suc-
cess [31]. Focus groups were conducted virtually via the
Zoom platform. Three members of the research team
trained in qualitative interviewing and implementa-
tion science (CL, JMJ, and SNS) conducted all the focus
groups. In cases where power imbalances were evident,

Table 1 Clinic staff primary professional roles
Role n

Leadership/Management
Ambulatory Clinic Nurse Manager
Director (clinical, nursing, regional)
Coordinator (patient care, program)
Advanced Practice Nurse Educator

- NN W A

Radiation Therapy Lead
Oncologist
Radiation Oncologist 10
Medical Oncologist 7
Hematologist Oncologist 7
Surgical Oncologist
Nursing
Clinical Nurse Specialist/Coordinator
Registered Nurse
Nurse Practitioner

- N B~ O

Nurse Navigator

Allied Health
Speech-Language Pathologist
Occupational Therapist
Physiotherapist
Registered Dietician

—_ . N

Social Worker
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particularly during focus groups with clinic staff, the
facilitators used appropriate techniques such as redirect-
ing questions or encouraging less vocal participants to
share their thoughts. All participants were assured that
their responses would be anonymized and kept confiden-
tial. All focus group and interview data were recorded
and transcribed verbatim.

Data analysis

Qualitative analysis was performed by two members of
the team (CL and SNS) using Dedoose software. A the-
matic analysis was conducted using a hybrid deductive
and inductive approach [33]. First, each recording was
carefully listened to before and after transcription, and
each transcript was read and re-read to become famil-
iar with the interview and ensure the focus group was
reproduced correctly. The CFIR codebook template with
pre-populated definitions and coding guidelines was
used to facilitate the analysis in Dedoose [34]. The code
descriptions were adapted to reflect the use of the CFIR
for an ePSM. To ensure the quality and consistency of
the coding, four focus groups were selected to be coded
by both coders independently, and both coders then met
to clarify aspects of the codebook. Each remaining tran-
script underwent a process of deductive coding by one
independent coder and double-checked by a second;
both coders continued to meet to provide an opportu-
nity to discuss any varied interpretations of the codes and
ensure fragments of information from the focus groups
were provided with the appropriate codes. Following
deductive coding, the coded data within each CFIR con-
struct were compared to ensure consistency, and similar-
ities and differences between these references informed
any adjustments to the code description and the included
data. Following an inductive approach, data within each
coded construct were categorized into themes as appro-
priate. Descriptions of each theme were created, and rep-
resentative quotes for each construct were chosen.

Results

Participant characteristics

A total of 13 focus groups and nine individual interviews
were conducted. This included one focus group with all
13 patient participants from the study’s PFAC, with the
rest of the focus groups and individual interviews con-
ducted with a total of 56 clinic staff (Table 1). As part of
the formal waiver exempting this study from the require-
ment for Research Ethics Board approval, patient partici-
pant demographics were not collected. However, the 13
members of the study’s PFAC represent individuals from
each of the study’s four sites and cancer types. The patient
participant focus group lasted approximately 2 h. Most of
the clinic staff interviewed were from Ontario (n=33),
followed by New Brunswick (n=9), Newfoundland
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(n=7), and British Columbia (n=7) with various roles,
including oncologists, nursing, and allied health, as well
as leadership and management personnel, many of which
also had an active clinical role or background. An aver-
age of four clinic staff participants (range=2-7 partici-
pants) participated in each clinic staff focus group. The
average duration for the clinic staff focus groups was
43 min (range=23-56 min), while the average dura-
tion for the individual clinic staff interviews was 35 min
(range=30-50 min).

Of the 39 CFIR constructs, 18 were identified as rel-
evant determinants to the implementation of REACH
within each of the four disease site settings (breast,
colorectal, head and neck, and lymphoma). A summary
of the determinants with representative quotes is pre-
sented in Table 2. The detailed results in the context of
the five CFIR domains and the most relevant constructs
are presented below.

Intervention characteristics

Adaptability, complexity, and relative advantage emerged
as key intervention characteristics that could influence
implementation. Design quality and packaging and evi-
dence strength and quality were also discussed (see
Table 2).

Adaptability

The ability to adapt REACH to fit the needs of patients
was an important factor for implementation. Clinic staff
highlighted the variability of patients, such as treatment
options and durations by cancer type, as a potential chal-
lenge. Several oncologists indicated that this variability
might make it difficult to offer a symptom screening sys-
tem with optimal surveillance schedule for all the sub-
groups. Other HCPs also indicated that the variability
in languages spoken other than English and the level of
comfort with technology (for example, by age) could be a
potential barrier.

The REACH system’s flexibility was considered an
important facilitator, including the ability to tailor
symptom-specific questions and resources by cancer
type, treatment status (ie., on active treatment, post-
treatment), province and institution. Additionally, the
plan to allow patients to register for REACH at any point
between diagnosis and two years post-treatment, rather
than at a fixed timepoint, may enable more patients
to learn about the system and use it when they feel it is
appropriate.

Relative advantage

Nursing staff and radiation therapists were concerned
that depending on the frequency of the symptom report-
ing, REACH might overlap or conflict with discus-
sions and recommendations on how to manage various
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symptoms. Patients also raised concerns about the sys-
tem potentially replacing their personal connections with
their oncology care providers.

The perceived advantages of implementing REACH
included the possibility of an improved process to access
rehabilitation services, particularly for those who are no
longer having regular follow-ups at the cancer centre.
Advantages could also include providing patients with
a centralized place to access trustworthy information
and directing them away from internet search engines.
Patients and HCPs underscored the conceivable ben-
efit of providing patients with a direct response from the
system, as opposed to other routine symptom reporting
systems that require clinicians to view and respond to
scores during clinic visits; this often did not happen, and
patients’ concerns were not always addressed in a timely
manner.

Complexity

HCPs raised concerns about the potential challenges of
using a remote patient-reporting system for patients,
such as difficulties using the system independently and
managing technical issues. Second, HCPs were con-
cerned about the complexity of managing high scores
for symptoms reported on REACH. When asked how to
address this concern, HCPs noted that patients should
be made aware that their scores were not being actively
monitored by their HCP and to include a clear message
in the system to contact their provider or clinic if indi-
cated. Additionally, they suggested that REACH can
be presented as a patient-directed tool, where patients
are prompted to share information from REACH with
clinicians.

Outer setting

With respect to the outer setting, the needs of patients,
cosmopolitanism (i.e., the degree to which an organiza-
tion is networked with other external organizations), and
external policies emerged as key factors that could influ-
ence implementation.

Patient needs and resources

The extent to which REACH would be able to meet the
needs of patients receiving care at the centre was seen as
an important factor for future implementation. Patients
and staff highlighted the potential for REACH to fill
gaps patients care, noting that patients often feel aban-
doned following treatment and are not aware of available
resources to manage treatment-related adverse effects.
REACH might provide patients with a sense of reassur-
ance and support to manage their symptoms.
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CFIR Construct

Barrier or
Facilitator

Description

Example Quote

Intervention Characteristics

Adaptability Barrier
Facilitator
Relative Barrier
Advantage
Facilitator
Complexity Barrier
Facilitator
Design Quality Facilitator

and Packaging

Evidence Strength  Barrier
and Quality

- Difficult to tailor the system to the variability
of patients, including the treatment options
and durations, languages spoken, and com-
fort with technology.

+ Having a flexible system for patients. This
includes the flexibility of when patients can
register to the system and the ability to ac-
cess the system on any electronic device.

« The ability to tailor the symptoms addressed
to the cancer type and treatment status of
the patient.

« The ability to offer resources through differ-
ent modes of delivery (e.g., reading material,
videos, online and in-person programs).

- Concerns about the possible redundancy of
the system with questions and recommenda-
tions from health care providers to manage
cancer-related impairments.

- Concerns about replacing or decreasing the
personal contact and discussions with health
care providers.

- Patients receive an immediate recom-
mendation on the system to manage their
symptom(s).

- Potential improvements in processes for
patients to access cancer rehabilitation
resources.

- Provides patients with a centralized place to
access trustworthy information.

« Concerns about patients'ability to use the
system independently and manage technical
challenges or questions patients may have.

« Challenges managing concerning symp-
toms remotely.

« Ensure patients are aware of the remote
nature of the system and that scores are not
monitored by a health care provider.

- The ability for patients to view how their
scores compare over time.

« The ability to save the resources recom-
mended to view at a later time.

- Ensure the resources recommended are up
to date.

- Skepticism of the system’s benefits on clini-
cal and health service outcomes.

« Skepticism of the validity of the screening
questions patients are asked to complete for
each symptom.

"There are so many different [clinical] presentations and so many
different scenarios. Even once treatment has started, sometimes
it's chemotherapy, sometimes it's a pill, sometimes it's antibody
therapy, which doesn't have a lot of side effects! [Oncologist]

“| love the idea of constantly reintroducing it and being able

to register at different times because maybe chemo is an easy
ride, but when you have a bilateral mastectomy, you may need
[REACH]. You never know! [Patient]

“These kinds of questions for the symptoms do come up within
the course of the days and weeks that they're here with various
members of the team because they have a lot of face-to-face
contact with clinicians. So, | guess it's not very clear whether this
is going to be an add-on to the additional dialogue that we'll be
having with patients” [Radiation therapist]

“The conversations and dialogue are essential. I'd be concerned
that you're using technology that’s going to create this algo-
rithm for care that diminishes the personal contact for me with
my team." [Patient]

"If they get something directly like tips or resources instead of
just creating a body of knowledge, so they feel that they're get-
ting something back for sharing their information, | can sell that
part to a patient” [Clinical nurse coordinator]

“[REACH] is almost getting in the way of Doctor Google, and | re-
ally applaud that. It’s kind of a personal resource for information,
as opposed to falling down that rabbit hole at 3 in the morning
on the internet! [Patient]

“So just noting that in terms of the onboarding and registration

of the patients, we need to make sure we have enough support
available to the patients and something in the system design that
will help them get through that because it sounds like it may be a bit
of a hurdle to do the registration piece if it's not designed properly.
[Oncologist]

“Trying to pick up the severe dysphagia of the patients that are
actually aspirating is extremely important. But since [REACH]

is not generating the [symptom data] to clinicians, isn't there a
risk that patients will say, yes, I'm aspirating, and assume that we
know about that because they put it down in the app?” [Speech-
language pathologist]

‘| do like the idea of having an alert for the patient, stating they
had a sudden increase or drop in this symptom or they're on
one extreme end of the scale, so review this with your physician”
[Clinical site lead and oncologist]

" like the option to save that information and not have to go
through it all right away. It may be overwhelming if you're given
a bunch of different resources to go through! [Patient]

“My only concern is, what are the resources on REACH telling
them and teaching them?”[Oncologist]

“l was just wondering about the symptom selection and the
validity of the implementation. Is this the first time this is going
to be piloted essentially?” [Speech-language pathologist]
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CFIR Construct Barrier or Description Example Quote
Facilitator

Outer Setting

Patient Needs and  Facilitator - The potential to fill gaps in care by providing “Patients can start to feel that disconnection with the cancer

Resources patients with resources and supports to man-  center when they're finishing treatment, and even insecure
age their symptoms. because they're going to be back to their regular environment

without the support of all the team. So | think it’s really a great
project.’[Clinical site lead and oncologist]

Cosmopolitanism  Barrier « Concerns about the limited number of "The other challenge we have in Newfoundland is we don't have
rehabilitation services and their capacities the portfolio of services that some of the bigger places have to
to respond to impairments identified by the  address these issues! [Nurse practitioner]
system.

Facilitator « The potential to build local connections “This project might be able to connect what we have already
between the cancer centre and community  and to build bridges here locally” [Oncologist]
programs and services.

External Policy and  Facilitator « Ensuring institutional departments and “We have to consider administrative pieces such as whether this

Incentives teams such as privacy, security, and legal information should somehow be part of [a patient’s] medical
are engaged and that the system meets all record, or whether [clinicians] are going be able to access the
necessary standards. information patients enter. Or whether there are issues we have

to deal with from a privacy and security perspective for us to
implement this." [Clinical site lead]

Inner Setting

Structural Barrier - Centers where disease site clinics (e.g., “| just want to point out that here [in the centre], the haematol-

Characteristics breast, lymphoma) or disciplines (e.g., surgi-  ogy team is currently outside the cancer program. The hae-
cal oncology and medical oncology) are matology team doesn't use the same area as the other cancer
dispersed or located in different settings, may sites and they’re not under the same [organizational] structure”
require more time or effort to implement the  [Oncologist]
system due to having different work flows to
consider and more staff to engage.

- Patients may be receiving treatment (e.g,,
surgery) at additional sites outside the cancer
centre and therefore may have fewer oppor-
tunities to learn about the system.

Implementation Barrier - Concerns about the potential overlap with ~ “There are many applications, and | worry patients might get

Climate existing or upcoming electronic patient-re- mixed up. What if we have patients on treatment that are [on

(sub-constructs ported outcomes systems used in the setting. REACH], and they're answering these questions [on REACH], and

compatibility and - Other initiatives and projects may be they don't answer their questions on another platform? | worry

relative priority) prioritized over the system by the setting and  that patients might get confused! [Oncologist]
delay or hinder the implementation of the “l would suggest not to go live right now. The learning curve for
system. [the new EMR] in the clinics is going to be huge. People won't
have the time or bandwidth for anything else!” [Ambulatory
clinic nurse manager]
Facilitator - Integrating the approach of registering “We have processes for providing patients with information.
patients on the system into processes used It might be good if we integrate [REACH] into our existing
to communicate with patients and to provide processes. If a patient is going to start treatment, they get a
patients with educational materials. whole package of information about their treatment. If informa-
tion about this system was in there, then that might be helpful”
[Ambulatory clinic nurse manager]
Readiness for Barrier - Limited time for staff to introduce the sys- “If this has any operational impact on our clinical team, then it's

Implementation
(sub-construct
available resources)

Individual Characteristics

tem to patients during clinic visits.

- Concerns about the ability for the setting to
respond to an increase in patient calls or visits
as a result of the system.

going to be really hard to move forward and take a lot more
time [to implement]”’ [Site director]
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CFIR Construct Barrier or Description Example Quote
Facilitator
Knowledge and Facilitator « Ensuring patients and staff are familiar with ~ “It would be nice to give us a refresher on the system before the
Beliefs the characteristics of the system and how launch. Even to say, okay, these are the types of questions asked
the system is different from other electronic  and resources that are going to be available in this app. That'll
systems used by patients in the setting. just help staff get on board! [Clinical site lead and oncologist]
"It would be important to make sure you draw a distinction
between the purpose of this system versus the PROMs that
we're doing because you would potentially have patients who
would be offered both. At first, [both systems] are going to seem
similar, and they might not understand why they're signing up
for two different things!” [Ambulatory clinic nurse manager]
Process
Engaging Facilitator « Ensuring clinic leadership and management “For each of the disease site groups, there is a site leadership
(sub-constructs are engaged and provide approval to imple-  structure, and any project that anybody wants to do has to go
opinion leaders and ment the system in the setting. through that structure to determine whether it moves forward”
key stakeholders) « The ability to receive feedback on how the [Oncologist]
system can be integrated into the clinic work- “The best way to get people to use [REACH] is to clearly and im-
flow and a patient’s cancer pathway. mediately demonstrate that it has a function for them! [Patient]
« Ensuring patients and staff are provided “| think it's better [to introduce REACH] after people have the
with engaging educational material to im- time to process their whole diagnosis and they're in a better
prove the adoption and uptake of the system. headspace to sort of open their mind to this!" [Patient]
« Ensuring patients are provided with remind-
ers on the system to complete their symptom
reporting.
Cosmopolitanism and security of the REACH system conforms to the insti-

Staff raised concerns about the limited number and
capacity of programs available. Concerns about capac-
ity were shared across all sites, while concerns about
the limited number of resources were primarily voiced
by staff working in sites with limited rehabilitation ser-
vices built into the current clinical care delivery model
(i.e., Vancouver, Saint John, and St. John’s). Conversely,
clinic leadership highlighted the potential for REACH
to improve the connections with rehabilitation services
in the community. They indicated that while commu-
nity programs for cancer rehabilitation may exist, there
is limited connection to HCPs at the cancer centre. They
noted that REACH might facilitate the development of
new or strengthen existing connections by raising staff
awareness. Patients highlighted the potential for REACH
to improve communication with family physicians about
cancer-related impairments post-treatment.

External policies and incentives

Clinic leadership highlighted institutional policies that
might impact implementation of REACH, such as limita-
tions on email communication with patients (to inform
them about REACH). Second, clinic leadership indicated
that the ability of patients to register on the system inde-
pendently and remotely without direct support from the
clinic or research staff might be impacted by institutional
consent policies. Finally, clinic leadership and HCPs
highlighted the importance of ensuring the data storage

tutional policies and practices.

Inner setting

With respect to the inner setting, the readiness for imple-
mentation and implementation climate emerged as key
factors that could influence implementation. Structural
characteristics were also discussed (see Table 2).

Readiness for implementation

Staff at all four sites raised concerns about the limited
resources available to implementing REACH. First, clinic
leadership and HCPs, including oncologists and nurs-
ing staff, were concerned about their ability to respond
to an increase in calls or visits to the clinic from patients
using REACH who were concerned about a symptom.
Second, they were concerned about the lack of time they
may have to introduce and explain the REACH system to
patients.

Implementation climate

Staff raised concerns about the overlap with existing
symptom reporting systems, wanting to ensure patients
were not being asked to report the same symptoms at
similar intervals. While concerns about the overlap were
shared across all sites, this was more pronounced in the
study’s largest site (Toronto, Ontario). Clinic leadership
emphasized the importance of considering other clinic
initiatives and priorities (e.g., new electronic medical
record systems) when determining when and how to
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implement REACH. HCPs, including nursing staff and
radiation therapists, indicated their ability to introduce
the REACH system to patients during a clinic visit would
be restricted by additional tasks to complete and infor-
mation to provide to patients.

When asked how to address these concerns, clinic
leadership and HCPs noted that the process for intro-
ducing REACH to patients should be integrated within
existing communication channels, such as embedding
information into educational materials already rou-
tinely provided to patients, or sending information about
REACH through a patient portal. This would limit staft’s
responsibilities, and provide a more reliable process for
raising awareness of REACH among many patients.

Individual characteristics

Knowledge and beliefs

Clinic leadership and HCPs highlighted the importance
of ensuring patients and clinicians are educated and
familiar with REACH, including its purpose, the symp-
toms being screened, frequency of reporting, and types
of resources provided to patients. This was particularly
the case for settings where patients might be offered and
using other electronic reporting systems throughout
their care.

Process

Engaging

Involving staff who hold leadership and management
positions was strongly suggested, for example, clinical
directors, and nurse or allied health managers, to provide
the necessary approvals for implementation. HCPs indi-
cated that involving these individuals would be vital for
organizing and preparing for the implementation of the
system, including providing feedback on how REACH
can be integrated into the clinic workflow and reminding
or encouraging staff to promote the system to patients.

Attracting and involving clinic staff in the implemen-
tation effort, as well as utilizing effective engagement
strategies to promote the system and encourage its sus-
tained use by patients, were also suggested. Clinic leader-
ship and clinicians highlighted specific clinical roles that
might be better suited to introduce REACH to patients,
such as ambulatory clinic nurses and radiation therapists.
HCPs and patients suggested developing engaging mate-
rials for REACH, such as videos and handouts that high-
light the personal benefit of using REACH, such as the
ability to track symptoms over time and receive resources
to manage their impairments.

To distribute this information to HCPs, clinic leader-
ship suggested presenting the system and implementa-
tion plan during staff meetings, recording presentations
to accommodate different schedules, and providing feed-
back about adoption following launch. Patients and HCPs
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suggested distributing information to patients at multiple
points through electronic systems and physical copies in
clinic. However, they both recommended avoiding intro-
ducing the system to patients at the time of diagnosis as
patients are overwhelmed and are provided with a con-
siderable amount of information. Patients and clinicians
suggested reminders within the REACH system to ensure
patients complete their questions and use the resources
recommended to them.

Discussion

In this study, we aimed to identify implementation bar-
riers and facilitators that can be used to develop a tai-
lored implementation strategy for an ePSM which will
be launched at four regional centres across Canada.
Although previous studies have explored the use of an
ePSM in routine cancer care, our study explores the per-
spectives of HCPs, clinic leadership, and patients prior to
implementing an ePSM using a well-known implementa-
tion science framework (i.e., CFIR) to categorize barri-
ers and facilitators. We describe perspectives from clinic
staff and patients on the integration of an ePSM into
clinic workflows, methods to engage staff and patients in
the implementation effort, and features of an ePSM sys-
tem that may hinder or enable implementation.

This study builds on an existing body of literature
examining the implementation of similar systems and
calls for improved guidance on the optimal implementa-
tion strategies for these systems [18, 35—37]. The findings
from this study reflect previously reported determinants
of implementation while also adding to the existing body
of evidence in this area of study. For instance, the com-
plexity and relative advantages of the system (interven-
tion characteristics), the compatibility between the ePSM
and existing workflows (inner setting) and meeting the
needs of patients (outer setting) were commonly raised
as potential concerns for implementation. These findings
also align with a prior scoping review we conducted on
the approach to implementing ePSMs in oncology [21].
However, this study identifies and highlights additional
factors to consider, such as the adaptability of the system,
the level of services available for patients and connec-
tions with community services (i.e., cosmopolitanism),
policies for privacy, security, and consent, and engaging
and involving various stakeholders throughout the imple-
mentation process.

Engaging the deliverers and recipients of an evidence-
based intervention is often an overlooked part of imple-
mentation [38]. However, engaging relevant stakeholders
early and often throughout the implementation process
has the potential to ensure the sustainability of evidence-
based interventions in healthcare settings [39-41]. In
fact, stakeholder engagement has been reported as a
strong enabler for implementing an ePSM in an oncology
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setting [42]. This study also highlights the importance of
engaging diverse knowledge users with distinct roles in
implementation, such as patients, HCPs, and clinic man-
agement to facilitate the implementation of an ePSM.
Practical engagement strategies, such as training and
educating patients and HCPs, leveraging existing com-
munication channels and processes to distribute educa-
tional materials, and integrating into the clinic workflows
will all require assistance and involvement from middle
managers. These findings align with a prior critical inter-
pretive synthesis on the roles, activities, and impacts of
middle managers in facilitating the implementation of
evidence-based practices in healthcare settings, including
convincing HCPs of the need for and benefit of a proj-
ect, adjusting the implementation to the organizational
context, and assisting with monitoring and evaluating the
progress of a project [43].

The engagement of relevant stakeholders is also criti-
cal to address key implementation factors identified in
this study from the inner setting domain related to the
implementation climate and readiness for implementa-
tion. This includes the importance of considering the
compatibility of the ePSM with clinical workflows and
other electronic patient-reporting systems used in the
setting and the impact on staff time and clinic resources
resulting from the implementation effort. This is consis-
tent with priority recommendations for the implementa-
tion of patient-reported outcomes systems in oncology,
where factors such as assessing current staff capabili-
ties and service requirements, as well as mapping clinic
workflows and processes to enable implementation, were
considered the highest priorities [44]. By assessing the
clinic workflow and staff capabilities, the findings from
this study suggest that integrating the introduction of
REACH into patient discussions with HCPs who have a
key role in patient education and patient self-manage-
ment (e.g., ambulatory clinic nurses and radiation thera-
pists) may be critical for the successful implementation
of REACH. This is also consistent with findings from a
multinational survey which demonstrated that compared
with physicians, nurses and allied health professionals
were less likely to perceive disruptions in clinical care
during the use of patient-reported outcomes [45].

Similar to our findings, a previous scoping review on
the role and impact of digital health solutions in oncol-
ogy supportive care, identified challenges to implementa-
tion, including developing systems that suit most patients
while also ensuring sufficient adaptability for use in this
clinically diverse population [46]. The findings from
this study suggest that implementers should prioritize
the adaptability of an ePSM by customizing the symp-
toms being screened based on patient characteristics
(e.g., cancer type, treatment status, etc.). Similar to this
study, the perceived usefulness of reporting symptoms
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electronically has been identified as a patient-level deter-
minant of implementation [47]. Therefore, the adaptabil-
ity of an ePSM may enable implementation by ensuring
that the symptoms screened are considered relevant and
important to patients and clinicians. Additional adapt-
able features of an ePSM, such as translations to different
languages, may also improve the uptake and use of these
systems.

Cancer survivors may continue to experience physical
and psychosocial needs related to their cancer experi-
ence for many years after treatment [48, 49], and stud-
ies evaluating the use of ePSMs in routine cancer care
have reported that these systems can enable clinicians
to better support patients through referral to appropri-
ate supportive care options [50, 51]. Participants in this
study highlighted the importance of considering how
the system will meet both patient needs, and the centre’s
policies for privacy and security. Ideally, this should be
considered early on during the development of the sys-
tem to avoid significant delays in the implementation
effort and provide staff with greater confidence in adopt-
ing and promoting the system in their setting. Lastly,
participants in this study underscored the importance of
considering the number of rehabilitation services avail-
able in the community to treat impairments identified by
the system. Self-management educational interventions
centred on improving patients’ knowledge, skills, and
confidence in managing cancer-related impairments have
the potential to improve various symptoms and quality of
life [52—54]. Therefore, similar to the REACH system pre-
sented to participants in this study, implementers should
consider developing ePSM systems that direct patients
to self-management resources and online programs to
address this concern.

The findings from this study provide useful insight to
address the next step in the implementation process for
REACH guided by the KTA cycle (i.e., select and tailor
implementation strategies) [28]. The Expert Recom-
mendations for Implementing Change (ERIC) taxonomy
provides 73 possible discrete implementation strategies,
and these strategies were categorized by their importance
and feasibility to assist in the selection of strategies for
a particular setting [55, 56]. Based on the strategies cat-
egorized as feasible and important, strategies that may
be considered for REACH and similar ePSMs include:
(1) organize implementation teams and team meetings
(i.e., develop teams of stakeholders and provide pro-
tected time for teams to reflect on the implementation
effort, share lessons learned, and make refinements to the
implementation plan); (2) develop and organize quality
monitoring systems (i.e., develop and organize systems
and procedures that monitor outcomes for the purpose
of quality improvement); (3) distribute educational mate-
rials (i.e., develop materials such as handouts and videos
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to make it easier for stakeholders to learn about the sys-
tem); (4) provide local technical assistance (e.g., develop
a process for patients to receive support for technical
issues they encounter while using the system); and (5) tai-
lor strategies (e.g., map the clinic workflow and modify
when and how educational materials are distributed to
patients based on identified barriers and enablers).

The use of implementation science frameworks to
guide the planning, process, and evaluation of translat-
ing patient-reported outcome systems into routine clini-
cal care has been strongly recommended [37]. A notable
strength of this study was the use of the CFIR to inform
the interview guide and categorize the determinants of
the implementation of an ePSM. This will assist in the
selection of implementation strategies for the implemen-
tation of REACH. Another strength of this study was the
large number of participants interviewed, the represen-
tation of diverse clinic staff roles (e.g., leadership and
management, physicians, nursing, allied health), and the
representation of patients and clinical staff from each
centre and disease site involved in the initial implementa-
tion of REACH. These four cancer centres vary in terms
of size, resources, and patient diversity, which provide a
more generalizable understanding of the barriers and
facilitators to successful implementation.

This study also has limitations. First, the findings from
this study may be more applicable to a remote ePSM sys-
tem similar to REACH rather than any ePSM system.
REACH is completely remote and automated, mean-
ing that patients will complete their symptom screen-
ing questions on their own time outside of clinic visits.
Following the completion of the surveillance questions,
REACH will automatically provide patients with self-
management resources, community programs, or sug-
gested referrals to rehabilitation professionals and
programs based on the responses given. This may differ
from other ePSM systems that may ask patients to com-
plete symptom screening questions in-clinic and gener-
ate a summary report for clinicians with recommended
clinical actions and referrals. Second, an updated ver-
sion of the CFIR was published after the qualitative data
were analyzed for this study. The updated CFIR includes
refinements to existing constructs and the addition of
new constructs [57]. Future studies should explore how
these new constructs, such as the sub-construct Informa-
tion Technology Infrastructure within the inner setting
(i.e., technological systems for telecommunication, elec-
tronic documentation, and data storage, management,
reporting, and analysis), and the construct Local Condi-
tions within the outer setting (i.e., economic, environ-
mental, political, and/or technological conditions that
enable implementation) influence the implementation
of an ePSM. Lastly, participant characteristics were not
collected as part of this pre-implementation examination;
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thus, these findings may not be representative of a range
of patient and provider views. For example, we see that
HCP were largely from the two larger cancer centres;
these findings may underrepresent views of those work-
ing in rural and less-resourced settings.

Conclusions

This study identified implementation barriers and facili-
tators that can be used to develop a tailored implemen-
tation plan for an ePSM designed to address physical
impairments in people living with and beyond cancer
across all five CFIR domains. The adaptability, complex-
ity, and perceived relative advantage of an ePSM emerged
as key at the intervention-level, along with system
knowledge at the individual level. At the inner setting
level, major determinants were the compatibility of an
ePSM with clinical workflows and the level of resources
required, while the need to meet the needs of patients
and availability of rehabilitation supports were important
considerations from the outer setting. Engaging various
stakeholders was expected to be a key step in the imple-
mentation process. The findings from this study dem-
onstrate the importance of obtaining input from key
stakeholders before the implementation of an ePSM. A
pragmatic implementation study is underway to evalu-
ate the implementation of the REACH system, which will
provide insight into whether or not identified barriers
were successfully mitigated through appropriately tai-
lored implementation strategies.
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