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Abstract 
Provider physical activity referrals are recommended for cancer survivors, though barriers exist to clinical system integration.
 To develop and test ActivityChoice, an electronic referral (eReferral) clinic implementation program referring cancer survivors to physical 
activity programs of their choice. In Phase 1, we conducted semi-structured interviews with Cancer Center clinicians (n = 4) and cancer-fo-
cused physical activity program leaders (n = 3) assessing adaptations needed to implement an eReferral previously designed for another 
context. In Phase 2, we pilot-tested clinician-delivered referrals to survivors in two 12-week Plan, Do, Study, Act (PDSA) cycles. We examined 
feasibility using descriptive statistics (clinicians’ adoption and engagement, patient referrals, and physical activity program enrollment) and 
acceptability through semi-structured interviews with enrolled clinicians (n = 4) and referred patients (n = 9). ActivityChoice included a secure 
referral webform, text message/email referral confirmations, clinician training/booster sessions, visual reminders, and referrals to in-person 
or virtual group physical activity programs. Results for each PDSA cycle respectively included: 41% (n = 7) and 53% (n = 8) of clinicians 
adopted ActivityChoice; 18 and 36 patients were referred; 39% (n = 7) and 33% (n = 12) of patients enrolled in programs, and 30% (n = 4) 
and 14% (n = 5) of patients deferred enrollment. Patients and clinicians appreciated the referrals and choices. A printed handout describing 
both programs was added to the clinic workflow for Cycle 2, which yielded more referrals, but lower program enrollment rates. Clinic-based 
eReferrals to choices of physical activity programs were feasible and acceptable by clinicians and patients. Added clinic workflow support 
may facilitate referrals.

Lay summary 
Physical activity can improve the health, quality of life, and longevity among cancer survivors. Patients want to receive physical activity referrals 
and guidance from their cancer care team, but clinicians lack the knowledge, resources, time, and methods to counsel and refer their patients 
to community-based physical activity programs. One solution is to create a comprehensive electronic referral (eReferral) system giving cancer 
care clinicians the tools to support and refer their patients. We developed a simple eReferral that allows clinicians to refer patients to existing, 
evidence-based physical activity programs led by qualified exercise professions, LIVESTRONG at the YMCA (in-person) and Fit Cancer (virtual). 
We pilot tested the system with clinicians in two 12-week cycles. Clinicians were excited about the program and like the options they had to 
offer patients while providing suggestions on how we could better integrate it into their work environment. Patients appreciated the referral from 
their trusted cancer care clinician and appreciated choices of an in-person and virtual program to accommodate their preferences. To improve 
patient referrals and enrollment in physical activity programs, a more detailed printed handout that explains the benefits of physical activity in 
survivorship and describes each of the programs in detail may be helpful.
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Graphical Abstract 

Implications

Practice: Clinic-delivered physical activity referrals are feasible and acceptable by cancer care clinicians and cancer survivors.
Policy: Policymakers can support the Commission on Cancer Survivorship Standards Guideline by exploring the added support needed to 
implement a sustainable process by which survivors receive actual physical activity program referrals rather than general recommendations 
with medical regimens that could be implemented wide scale.
Research: Future research should be aimed at increasing efficiency of integration into clinic workflow and providing patients with added 
support for physical activity program choices.

BACKGROUND
The number of cancer survivors is expected to reach 20.3 mil-
lion by 2026 [1]. Survivors have an increased risk (1.7–18.5 
fold) of cardiovascular disease (CVD) incidence [2, 3] and 
CVD-attributed mortality [4]. Physical activity reduces survi-
vors’ CVD risk and mortality [4] is associated with improved 
health outcomes after cancer diagnoses [5], and is safe and 
efficacious for survivors [6, 7]. Despite these health benefits 
and the availability of evidence-based physical activity pro-
grams for survivors, less than 10% of survivors will be phys-
ically active during and only 20–30% after treatment [8, 9].

The Institute of Medicine and the American Society of Clin-
ical Oncology recommend clinicians refer cancer survivors to 
physical activity programs as part of survivorship care plans 
[10, 11]. There are existing physical activity programs such 
as the LIVESTRONG at the YMCA, which are designed spe-
cifically for survivors and are efficacious at increasing their 
activity levels [12]. However, multi-level barriers to physical 
activity participation among survivors exist. Cancer survivors 
report a lack of physical activity guidance, prescriptions, and 
referrals from their care team. Clinicians cite lack of knowl-
edge of available programs [13], and supportive workflow 
for referring and follow-up with the survivors [14–16]. Staff 
of LIVESTRONG at the YMCA also cite the lack of referral 

pathways, clinician connections, and program awareness as 
barriers [17].

Clinic-based referral programs can potentially address 
these referral barriers and increase survivors’ physical 
activity program participation. Evidence shows oncologists 
providing verbal/written exercise recommendations plus 
resources/equipment for an exercise program increased sur-
vivors’ physical activity levels, compared with only a verbal/
written exercise recommendation [18–20]. In other con-
texts, clinic-based electronic referrals (eReferrals) have been 
shown to increase program participation (e.g., for participa-
tion in a tobacco cessation program by people who smoke) 
[21]. Clinic-based electronic referrals (eReferrals) allow cli-
nicians to refer and enroll patients in programs easily using 
their emails or cell phone numbers. The electronic connec-
tion can then be used to monitor and motivate patients to 
participate. Offering physical activity program choices—a 
patient-centered approach that enhances the patient’s auton-
omy [22]—may increase the likelihood of adoption and 
engagement of physical activity [23]. However, eReferrals to 
connect cancer survivors to choices of physical activity pro-
grams have not been previously developed and implemented 
successfully.

To address this gap, we developed ActivityChoice, a clin-
ic-based eReferral program that refers survivors to physical 
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activity programs. ActivityChoice was adapted from an exist-
ing eReferral program our team developed in the context 
of tobacco cessation. Our adaptations for ActivityChoice 
included integration of the eReferral into the clinical work-
flow of a cancer clinic and supporting survivors’ choices of 
referrals to two physical activity programs. In this paper, we 
report on our iterative approach that included two rapid cycle 
and user-driven phases to develop ActivityChoice. Because 
Phase 2 was dependent on Phase 1 results, we first report 
Phase 1 methods and results followed by Phase 2 methods 
and results.

METHODS
Study design overview
Our study approach was informed by key informants from the 
clinic and community, including clinicians, physical activity 
program leaders, cancer survivors, and community members. 
Project staff met with these informants throughout the study 
informally and formally to receive feedback on the overall 
project, including interview questions, workflow mapping, 
usability and refinement of the implementation program, 
and adaptations during pilot testing. This study included 
two phases. Phase 1 was a formative development phase 
designed to adapt our team’s existing eReferral program to 
the context of a cancer survivor clinic setting for referring 
survivors to physical activity programs. This consisted of 
three steps designed to understand clinician perspectives (via 
key informant interviews), understand physical activity pro-
gram leader perspectives (via key informant interviews), and 
iteratively develop and refine ActivityChoice to be integrated 
into clinical workflow with feedback from our key informant 
group (see Fig. 1). In Phase, 2 we pilot tested and refined the 
implementation program using two 12-week Plan, Do, Study, 
Act (PDSA) cycles with clinicians [24]. PDSA cycles are best 
used to test ideas on a small scale prior to full implementation 
[25] and are commonly used for implementation of projects 
into clinical workflow [26]. This study was approved by the 
Institutional Review Board at the University of Massachusetts 
Chan Medical School (#00000522).

Implementation framework
Since the goal of ActivityChoice is to combine health sys-
tem- and patient-level components from development 

through implementation, we used the Practical Robust 
Implementation Sustainability Model (PRISM) to guide the 
study. PRISM has four major domains: the intervention, 
intervention recipients (e.g., patients, clinical staff), imple-
mentation and sustainability infrastructure, and the broader 
environment [27]. In Phase 1 (formative development), we 
assessed both clinician and physical activity program lead-
ers’ perspectives on the intervention implementation. Inter-
view questions mapped on to PRISM domains and focused 
on identifying the existing resources and additional needs 
across each domain in order to successfully implement 
ActivityChoice (see Appendix 1). In Phase 2 pilot-testing, 
we quantitatively assessed RE-AIM (Reach, Effectiveness, 
Adoption, Implementation, Maintenance) outcomes [27] 
of patient reach, clinicians’ adoption, and implementation 
(engagement), while qualitatively assessing contextual fac-
tors affecting implementation and maintenance of practices 
and results over time [27–29].

Physical activity programs
We referred to two physical activity programs. The first was 
LIVESTRONG at the YMCA program, a 12-week in-person 
program for cancer survivors led by qualified exercise pro-
fessionals meeting 2×/week focusing on aerobic, strength, 
balance, and flexibility exercises [12, 30]. The program has 
been found to be efficacious at improving survivors’ physical 
activity levels, along with aerobic [12] and physical function 
[30]. We worked with the YMCA Executive Director of our 
region who oversaw four YMCA sites within a 30-mile radius 
of the main hospital campus that offered LIVESTRONG pro-
grams. During the onset of the COVID-19 pandemic, many 
LIVESTRONG programs temporarily shut down (but later 
re-opened) or had to reduce their class capacity by 50% to 
increase the opportunity for social distancing. Due to these 
restrictions, and supported by our Phase 1 findings, we sought 
a second program that was delivered virtually. Patients then 
had a choice between LIVESTRONG and Fit Cancer, an 
8-week virtual program meeting once per week for cancer 
survivors. It was designed and delivered by researchers, exer-
cise physiologists, and cancer exercise trainers at Colorado 
State University. Fit Cancer was originally conducted in per-
son for 8 weeks and demonstrated effectiveness for improving 
physical activity, fitness, and well-being [31]. Due to COVID-
19, the program was pilot tested and moved to a fully online 

Fig 1 | Overall study design

http://academic.oup.com/tbm/article-lookup/doi/10.1093/tbm/ibad035#supplementary-data
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platform, that as of December 2022, had enrolled over 78 
survivors [32]. Once enrolled, participants received resistance 
bands, a program manual, and an activity tracker.

PHASE 1 METHODS: FORMATIVE PHASE TO 
ADAPT AND REFINE ACTIVITYCHOICE
Setting and participants
The study was conducted with clinicians from three sites affil-
iated with the Cancer Center at UMass Memorial Health Sys-
tem in Worcester, MA: one academic medical center (UMass 
Memorial Medical Center), and two community hospitals 
(Marlborough Hospital and HealthAlliance-Clinton Hos-
pital). These sites provide cancer care to over 4,000 cancer 
patients each year. Eligible clinicians were currently providing 
care visits to cancer patients at one of the three clinic sites, at 
least 18 years of age, fluent in English, and provided verbal 
consent to the research staff remotely. We recruited clinicians 
through our collaborative relationship with the Survivorship 
Coordinator and Lead Advanced Practice provider of the 
Cancer Center.

We conducted an interview with the Regional YMCA Exec-
utive Director, whom our team had previously worked col-
laboratively with. In our region, each participating YMCA 
branch that offers LIVESTRONG programs is overseen by 
the Regional YMCA Executive Director. This Director super-
vised LIVESTRONG Coordinators at the four local LIVES-
TRONG sites and communicated with them regularly on 
their needs for the program, thus their feedback was critical 
in understanding the needs of the local LIVESTRONG pro-
grams. We also conducted interviews with key informants of 
the Fit Cancer physical activity program. We interviewed two 
individuals due to their unique roles. The Program Director 
was responsible for the development of Fit Cancer and clinic 
and community relationships, as well as the Program Coor-
dinator was responsible for direct participant connections, 
including enrollment and leading group sessions.

Phase 1 interview protocol
All participants provided informed consent prior to com-
pleting an interview with a member of the study team. For 
clinicians, we created interview guides using PRISM domains 
to solicit perspectives related to theimplementation of the 
program in a clinical workflow (see Appendix 1), which 
included who, when, and how referrals could be placed in a 
patient’s survivorship care. We also asked their perspectives 
on patient participation in physical activity programs, while 
also considering the influence of COVID-19 on attending 
community-based physical activity programs. For a sample 
of clinicians (N = 3), we showed them the existing eRefer-
ral tool via screenshare and asked them to provide verbal 
feedback using a “Think Aloud” [33] protocol approach. We 
asked them to vocalize their thoughts while they interacted 
with the system and entered a test patient referral. For the 
physical activity program key informant semi-structured 
interviews, we created interview guides to understand their 
perspectives on barriers to recruiting and enrolling patients 
from cancer clinics. Open-ended questions and probes asked 
for their ideal processes and workflow to have referred 
patients’ information sent to them, correspondence with the 
cancer care team, and follow-up on patients’ participation. 
The interviews were conducted by a study team investigator 

(JF), who has extensive training in designing, conducting, 
and evaluating qualitative interviews with both patient and 
provider populations. All interviews were on average 30 min-
utes in length and performed via Zoom video conferencing 
software.

Phase 1 data analysis
Qualitative data were managed and coded using NVivo ver-
sion 10 (QSR International). We transcribed interviews ver-
batim and used a coding start list based on protocol content 
(deductive) followed by open coding driven by immersion in 
the data (inductive) [34]. This method using predetermined 
codes guided data analysis and interpretation, leading to the 
development of themes and taxonomies. Two researchers (JF, 
KY) each coded >10% of transcripts. Coding checks were 
completed to ensure inter-rater reliability. Disputes in cod-
ing decisions were discussed within the research team until 
resolved and a kappa > 0.75 is attained, then the entire data-
set was coded. Field notes were also taken by the interviewer 
during the clinician portion of viewing/testing the eReferral 
system. These notes were integrated in with the transcripts to 
identify any existing issues with the system.

PHASE 1 RESULTS
Clinician participants (n = 4) were all female, one Physician’s 
Assistant and three Nurse Practitioners, with two from the 
academic medical center (Hematology/Oncology and Breast 
clinics) and two from the Community Hospitals (serving 
all cancer types). Physical activity program leaders were all 
female, with the regional YMCA Executive Director and the 
Fit Cancer Program Director and Coordinator. The main 
themes with illustrative quotes from our interviews with cli-
nicians and the Director/Coordinators of the evidence-based 
programs (n = 3) are shown in Table 1.

In summary, clinicians expressed their survivorship care 
workflow and protocol differing across clinics. They pre-
ferred an electronic format for a referral in lieu of telephone 
or fax, while one clinician noted specifically using the elec-
tronic health record (EHR) for referrals. Physical activity pro-
gram leaders voiced their desire to make referrals as easy as 
possible for providers. Two ways they suggested doing this 
were for them to get a simple email about patient referrals, 
and then for them to directly contact patients.

ActivityChoice
At the end of Phase 1, we developed and iteratively refined 
with our key informants the final components for Activity-
Choice testing in Phase 2. The components included the fol-
lowing:

A.	Choice between two programs: Patients had the choice 
of joining one of two programs, a group in-person 
(LIVESTRONG at the YMCA), or a group virtual pro-
gram (Fit Cancer).

B.	 eReferral workflow integration: Clinicians conducted 
referrals using the secure Webform during patient visits. 
Visit types ranged from pre-, during, and post-treatment 
to survivorship care planning and follow-ups. They pre-
sented the patient with the two program choices and 
asked their permission to submit the referral. Patients 
had to be deemed medically cleared to perform physical 

http://academic.oup.com/tbm/article-lookup/doi/10.1093/tbm/ibad035#supplementary-data
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activity by their physician, and each physical activity pro-
gram sought medical clearance from the clinician when 
the patient began the enrollment process.

C.	Clinician trainings and support: We conducted brief 
clinician trainings via Zoom to walk through the eRe-
ferral webform and a test patient referral with clini-
cians. We also provided clinicians with paper handout 
“Cheatsheets” on how to a refer a patient, including our 
direct contact information if they needed technical assis-
tance.

D.	Clinicians and physical activity program leader com-
munication: Clinicians received a confirmation of their 
patient referral via email through the eReferral system. 
The study team communicated bi-weekly and as needed 
with our clinicians to troubleshoot, encourage referrals, 
or about patients’ needs. We communicated with physi-
cal activity program leaders via email regarding patient 
enrollment as part of the “warm hand-off.”

E.	 Patient communication: Referred patients received a text 
message and an email notifying them of the referral from 
the eReferral system. They were then contacted by the study 
team to answer any questions the patients had, consent 
them, and connect them to their program of their choice.

Though one clinician preferred the referrals be done in EHR, 
others did not have a preference. The original eReferral system 
allows for collaborators without EHR access to communicate, 
thus we maintained using the original system outside of EHR.

PHASE 2: PILOT TEST PHASE METHODS
Setting, participants, and protocol
We conducted the two Phase 2 PDSA cycles in the same 3 
Cancer Clinics previously described. Similar to Phase 1, we 
recruited clinicians through our work with the Survivorship 
Coordinator to take part in the study. In each PDSA Cycle of 
the study, we conducted recruitment activities. Clinicians who 

participated in the first cycle were eligible to participate in the 
second. We also targeted clinicians who were new to the clinic 
since the first cycle. Once consented, clinicians were enrolled 
in the 12-week PDSA cycle.

Each PDSA Cycle used the refined implementation pro-
gram described above for a period of 12 weeks each. 
Beginning in the final 2 weeks of PDSA Cycle 1, we con-
ducted semi-structured interviews with patients who were 
referred (identified by our eReferral system) and clinicians 
to assess their acceptability of the program and any refine-
ments needed before beginning Cycle 2. We also conducted 
interviews in the final 2 weeks of Cycle 2. After both cycles, 
we quantitively assessed RE-AIM outcomes, including pri-
mary outcome reach (number of referred patients, and the 
number and proportion of patients who enrolled in the 
programs), clinician adoption (number and proportion of 
eligible clinicians who enrolled in the study), and implemen-
tation (number and proportion of clinicians referring ≥ 1 
patient). All referral data were obtained from our eReferral 
system through each enrolled clinician’s unique username. 
We obtained the number and names of eligible clinicians 
from the Surviorship Coordinator during recruitment and 
were able to calculate the proportion of clinicians adopting 
ActivityChoice from number enrolled divided by number 
who were eligible and approached by the study team. We 
obtained the number of enrolled individuals in each of the 
physical activity programs by receiving enrollment reports 
from the YMCA Executive Director and the Fit Cancer Pro-
gram Coordinator.

Data analysis
For quantitative outcomes, we used Stata Version 15.1 to cal-
culate descriptive statistics of the number of accepted refer-
rals from our eReferral system, proportion of participants 
who enrolled in programs, and proportion of eligible clini-
cians who enrolled in the study. For qualitative data, we fol-
lowed the same data management, transcription, and analyses 
process we described above for Phase 1.

Table 1 | Interview themes and sample quotes for clinicians and patients

Population Theme Sample Quote

Clinicians Survivorship care protocol and 
timing varied by clinic and 
staff member

“We will deliver survivorship care plans typically after radiation, usually when they’re 
seeing the surgeon around six months follow up.”

“Survivorship can mean a lot of different things, and I think a definition of that would also 
be helpful. I think it could mean different things to different people.”

A simple electronic referral in 
various formats is preferred

“… electronic form is always easiest, because [it’s hard] waiting on the phone trying to get 
in touch with people, missing them, or the faxes are always broken. “

“I thought Epic, if we wanted to incorporate survivorship into our navigation tool…”
Feedback on patient referrals was 

preferred
“It would be nice if we could get a confirmation back from the program, ‘we’ve contacted 

the patient or been unable to contact the patient’ so that we know if the patient goes”
Physical activity 

program 
leaders

Want to make provider referrals 
easier

I think this is something we’re really interested in …how can we make these processes bet-
ter for particularly the providers, because we’re always asking, like how can we make it 
easier for you to send us your patients who we want to provide a service for that could 
benefit that immensely. Sometimes you feel like, I don’t know what else we can do to 
make it easier for them.

Once referred, direct patient con-
tact is more efficient

“I feel like if we could contact <patients> and just explain what the process is, it’d be a lot 
quicker and a lot less on the patient navigator, like on the care navigator.”

Email was the easiest way to 
receive patient referrals

…”the easiest way would just be having <clinicians> email us and we can send <patients> 
the link and then they can just fill it out and then we contact them directly.”
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PHASE 2 PDSA 1 REFERRAL RESULTS
In the PDSA cycle 1, clinician participants (n = 7) were all 
female, two Physician’s Assistants and five Nurse Practi-
tioners, with 5 from the academic medical center (Hema-
tology/Oncology = 3, and Breast = 2) and two from the 
Community Hospitals (serving all cancer types). Clinicians 
referred 18 patients using the eReferral system out of which 
7 participants enrolled in the physical activity program (see 
Table 2). Table 2 shows the quantitative results of PDSA 
Cycles 1 and 2 for clinician adoption, clinician engagement, 
the number of patients referred, and the results for how 
many patients enrolled or deferred enrollment in programs 
following referrals. While Cycle 1 enrolled 41% of eligible 
clinicians, only 57% referred ≥ 1 patient. Of those clinicians, 
we saw two clinicians had much higher referral numbers 
than the other two.

PDSA cycle 1 patient feedback
Interviews with referred patients (N = 6) revealed the follow-
ing themes and illustrative quotes:

Patients’ experiences with the referral process varied.
 Some patients reported smooth processes in the referral 
from clinicians and physical activity program enrollment,“…
it worked fine with the direct communication. When I was 
doing a clinic visit, I don’t remember if they simply gave me 
the number, or they contacted the person who ran the group. 
I believe they called me direct for an appointment where she 
assessed my level. So that all flowed smoothly as far as I’m 
concerned.” However, other patients experienced less of a 
delay in contact time, “There was a bit of a delay getting con-
nected. I think it was just a lot of timing issues and they didn’t 
have a cohort ready.” Some patients were unaware they had 
a choice of programs, “I can’t remember but I didn’t make a 
choice… she asked if I was interested and I just ended up in 
the program.”

Appreciation for both in-person and virtual programs.
Some patients voiced specific personal preference or logistical 
reason for choosing the virtual or in-person program. One pre-
ferring the virtual program stated, “I’m not leaving my cozy 
little place to get in a car, drive twice a week of fighting a snow-
storm or icy roads and hills. I’m not doing that.” Another who 
chose the virtual program reflected, “Yeah it (LIVESTRONG) 
was from a good way from home…the virtual program was 
really convenient, and it was during the pandemic. So it kept me 

at home.” While others preferred the in-person LIVESTRONG 
program.“…it motivates me to wanna go and do that. And I 
don’t have to sit down. At least I can say, I gotta go to the Y and 
do this.” One patient liked the equipment they had access to 
at the YMCA for the LIVESTRONG programs “Cause I look 
forward to every Thursday. Cause I knew I was gonna get some 
good exercise on the bike and I was gonna lift.”

Patients rely on clinicians to facilitate their decision.
Patients relied heavily on the clinicians to guide their deci-
sions about which type of program to participate in.“So 
when one of the nurses or doctors tell us, okay, they have this 
program and this program, which one will you interested in? 
Which one will you like to join and break it down to us. then 
we think, okay, I can do this one. Is it okay? I will join this.” 
Another patient enrolled in the program after his clinician 
told him what the program entailed, “she said, there’s a nice 
class at the gym. And I told her, I don’t want a class that’s just 
gunna sit around and moan and groan… she told me it wasn’t 
like that, and it turned out to be fantastic.”

Interviews from enrolled clinicians (N = 2) revealed the fol-
lowing themes and illustrative quotes:

Active referrals and program choices were very beneficial to 
their patients.
Clinicians noted the importance of providing referrals to 
patients, “if we just give them the information (without an 
active referral), it’s, you know, it’s probably just gonna go 
in a paper file somewhere.” They also noted they liked that 
their patients had choices to two different types of pro-
grams. “It’s wonderful to be able to offer this type of thing 
to our patients and I think the remote option is awesome”

Physical activity referrals can be offered to patients at any 
point in survivorship.
 One Community Hospital clinician noted, “Survivorship 
is always good timing. In the community here, sometimes 
our patients are more advanced disease or have other stuff 
going on. So I’m trying to weave it into the conversation 
when I’m talking about activity and how people are doing 
and do they wanna do more? Then I offer that and people 
are really receptive to hearing about it.” Another clinician 
mentioned, “My other lady that’s gonna start, she has pretty 
advanced myeloma has had a lot of issues and is suddenly 
feeling better on treatment and has been more active. So is 
very excited to do more strengthening and things that will 
help her out so she can keep going on with treatment.” One 
clinician mentioned the importance of looping in primary 
care, “I think at some point this should be in primary cares. 
Because you’re handing over the patient back to the primary 
care and then you’re in the background and a lot of times 
they’ve had all sorts of intensive stuff and they might not 
know what to look for.”

eReferral could be better integrated into workflow.
 One clinician mentioned workflow issues, “When I had to 
<refer>, I ran out back to my desk to get the form with the 
website. Cuz I don’t like when we do use the desktop in 
these clinic rooms, it doesn’t always give you your favorites 

Table 2 | Staff adoption and engagement, patient referrals and program 
enrollment across two 12-week PDSA cycles

Cycle 1
(March–May 
2021)

Cycle 2
(December 2021–
March 2022)

Staff enrolled, frequency (%) 7 (41.2%) 8 (53.3%)
Staff referring ≥ 1 patient, fre-

quency (%)
4 (57.1%) 5 (62.5%)

Patient referred, frequencya 18 36
Patients enrolled, frequency (%) 7 (39%) 12 (33.3%)
Deferred enrollment 4 (30%) 5 (13.9%)

a Unable to determine % due to lack of a denominator.
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or anything.” During our bi-weekly check-ins, we found 
clinicians wanted a field added into the eRefer system to 
enter notes about which program their patient preferred or 
any other relevant information during the referral process. 
They also mentioned forgetting the specific details about 
each of the programs. Our check-ins with the Survivorship 
Coordinator were also critical to understand how the study 
findings could influence change in the external environ-
ment, particularly as survivorship visits become reimburs-
able services.

ActivityChoice Refinements
Based on feedback in cycle 1, we made changes for PDSA 
Cycle 2. To address issues with clinician’s workflow, we edu-
cated and demonstrated to clinicians the smartphone option 
to access the eReferral webform. We also added an “open 
notes” section to the eRefer tool for clinicians to add in open 
text where they could provide more information about their 
patients. To address the variations in referral processes, such 
as knowing choices existed, and facilitate patient-clinician 
discussions, we added a printed handout that had informa-
tion on the specifics of each of the physical activity program. 
These handouts were given to all enrolled clinicians, who 
then provided them to their patients when they were conduct-
ing their referral (see Fig. 2). We tested these changes in PDSA 
Cycle 2 as discussed below:

PHASE 2 PDSA CYCLE 2 REFERRAL RESULTS
In the PDSA cycle 2, clinician participants (n = 8) were all 
female, one Physician’s Assistant, five Nurse Practitioners, 
and one Registered Nurse, with 6 from the academic medi-
cal center (Hematology/Oncology = 2, Breast = 2, Gynecol-
ogy = 1, and Neurology = 1) and two from the Community 

Hospitals (serving all cancer types). Clinicians referred 36 
patients using the eReferral system out of which 12 partic-
ipants enrolled in the physical activity program (see Table 
2). Similar to Cycle 1, we saw two of the five enrolled cli-
nicians who referred ≥ 1 patient, refer a greater number of 
patients.

Phase 2 PDSA cycle 2 clinician feedback
In our follow-up interviews with enrolled patients (N = 3), 
we found very similar feedback as we did in Phase 1. How-
ever, we added in a question asking patients about seeing the 
printed handout before their referral and found some could 
not remember if they actually saw the printed handout with 
program descriptions or not. “You know what, I think she 
did… Sometimes my brain is fried… but, um, I think she did, 
and I might have to look around in my files.” However, they 
expressed that having printed materials to explain the differ-
ent programs would be helpful to them. “Having a flyer or 
some kind of printed material, I like, cause I like to highlight 
things and read it and I do keep that sort of stuff.” Another 
patient commented on a receiving a printed handout, “Getting 
a handout, you know, a little flyer, this is what you can do and 
any questions call about it or, you know, the different activi-
ties you can do.” A follow-up interview with the survivorship 
coordinator suggested that putting the printed handout into 
the patient’s survivorship care packet would be a great place 
for them to see the choices before their care planning visit.

DISCUSSION
In collaboration with clinical, community, and patient part-
ners, we used a multi-phase step iterative process to develop 
and test a multi-component eReferral implementation pro-
gram for clinicians to refer cancer survivors to their choice of 

Fig 2 | Revised eReferral interface and printed handouts
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a virtual or in-person community-based physical activity pro-
grams. At each phase, we received crucial feedback that was 
used to refine the program for the subsequent phase. In both 
PDSA cycles, the eReferral increased referrals of survivors to 
physical activity programs, however; there were variations in 
the numbers of survivors referred by each clinician, with some 
clinicians acting as super-referrers. Including multiple physi-
cal activity programs were desired by both clinicians and ser-
vices, but clinicians may need added support to help survivors 
navigate through the program choices.

There are complexities to integrating systems and processes 
between clinic and community partners, while also consider-
ing the needs of the patients. Our use of an implementation 
science framework (PRISM) provided the contextual assess-
ment needed to design the program to meet the needs of not 
just our clinic partners but also our community and patient 
partners [35]. Our iterative development approach using 
PDSA cycles allowed us to collect critical feedback from rel-
evant partners multiple times and refine the system and our 
strategies efficiently. Because we adapted this system to a 
new setting, it was critical to make contextual adaptations 
in real-time rather than relying on traditional implementa-
tion mapping that identifies implementation strategies that 
become “frozen” and disseminated across settings despite 
the potential need for refinements [36, 37]. At the end of 
the PDSA cycle 1, we increased support for the clinicians to 
help patients decide between the two program choices and 
made the eReferral webform more readily accessible. There 
was a slight increase in the overall frequency of referrals, and 
though some patients did not see the handout, those who did 
note its benefit in improving the overall experience, along 
with clinicians.

Clinicians were relatively receptive to the study efforts with 
about half of the staff enrolled to participate in each cycle. 
However, we noticed the occurrence of a few “super-refer-
rers”—clinicians who referred a higher proportion of patients 
compared to others. Other studies have mentioned the 
super-referrer phenomenon and the role they play in patient 
referrals. Clinic champions, those who are able to improve 
the success of an implementation by changing organizational 
culture and overcoming resistance to the intervention [38], 
have shown to be vital for clinician adoption of referrals to 
physical activity programs for cancer survivors [39]. How-
ever, studies have not clearly identified the unique attributes 
of these super-referrer clinicians, which may be useful in 
increasing the successes of these clinic-based implementation 
programs [40–42]. While some clinicians mentioned provid-
ing referrals through the EHR, a technology un-tethered to 
the EHR allowed for quicker adaptations and may increase 
the potential for dissemination to other healthcare systems 
and additional community programs. Through our formative 
work and that of others [43], we also found referrals through 
the EHR may be accessible by community partners or allow 
for bi-directional communication with clinicians. In our study, 
we found most clinicians were receptive to referrals outside of 
EHR, though one did prefer EHR-based referrals. As our sys-
tem and EHRs become more advanced, integrating this type 
of eRefer into EHR may be more feasible and acceptable to 
staff as some noted in our interviews.

After Cycle 1, we added a printed handout with physical 
activity program details for the second PDSA cycle, and we 
saw more referrals take place. However, some patients did 
not see the printed handout even though they liked the idea 

of it. Our results show it is critical to integrate support into 
clinic workflow to ensure patients receive information and 
can discuss it with their care team, without causing added 
burden to the workflow. Providing paper patient handouts to 
patients prior to visits, such as before survivorship care plan-
ning visits, may streamline clinic workflow. Though clinicians 
reported liking offering referrals at all points of survivorship, 
schedulers often provide patients paperwork prior to survi-
vorship care planning visits and could remove the clinicians’ 
burden of providing the printed handout by adding it to the 
paperwork the patient receives. As noted, patients still wanted 
to discuss choices with trusted clinicians. Revising our printed 
handout into a formal patient decision aid and providing 
them to patients prior to clinic visits could help facilitate their 
discussion with clinicians during their visit. Decision aids can 
reduce staff burden and time within the visit [44]. They help 
patients make choices with their care team [45] as they can 
match patients’ values to choices [46]. This may have an influ-
ence on not only the number of referrals clinicians make due 
to patient receptivity but also on the proportion of patients 
who actually enroll in physical activity programs.

We note limitations to the study. Due to the pragmatic 
nature of the trial and focus on clinician implementation, we 
lack some patient-level data. First, we lack qualitative data 
on those who did not accept referrals. As part of the initial 
clinical workflow, we asked clinicians to document patients 
who refused the referral and their reasons for not joining 
the program/refusing referrals, with a waiver of authori-
zation in place. However, we were unable to collect these 
data, as this added step for clinicians did not fit well into 
their workflow. We were also unable to determine which 
patients were not offered the referral, and what factors may 
have been related to those offered and not offered a referral. 
This limited our understanding of patients being equitably 
offered referrals and receiving the support needed to follow 
through with program enrollment. Though we conducted 
individual clinician interviews at all clinic sites, we also are 
limited in our understanding of the organizational needs 
of each type of setting. Community Hospitals have fewer 
resources than the Academic Medical Center and may need 
additional resources and implementation support, which 
could be identified through an initial organizational needs 
assessment.

CONCLUSIONS
In conclusion, ActivityChoice was implemented in cancer survi-
vor clinics and demonstrated acceptability from both clinicians 
and patients. This pilot study shows that electronic referrals 
to existing physical activity programs for cancer survivors can 
be integrated into routine clinical care. However, we highlight 
that added support is needed at the clinic and patient-levels to 
facilitate referrals and subsequent program enrollment. Addi-
tional implementation strategies may provide clinicians with 
added workflow support to facilitate referrals. Further testing 
is also needed on patient-level outcomes to determine the clini-
cal effectiveness of the eReferral system.
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