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ABSTRACT

DEVELOPMENT, VALIDATION, AND IMPLEMENTATION STRATEGIES FOR
THE EXERCISE IN CANCER EVALUATION AND DECISION SUPPORT (EXCEEDS)

ALGORITHM

Background: Clinical practice guidelines recommend referral to cancer rehabilitation or exercise services
(CRES) to optimize survivorship. Yet, ability to connect the right survivor with the right CRES at the
right time is an ongoing challenge and barrier to utilization of these services.

Objective: I aimed to develop a CRES decision support algorithm and used Delphi methodology to
systematically: (1) evaluate the algorithm’s acceptability and utility; and (2) establish consensus for
implementation priorities including key stakeholders, platforms and strategies.

Method: I performed a literature review and synthesis, then convened a multidisciplinary expert
stakeholder group to participate in algorithm development. We worked iteratively and collaboratively
until consensus was reached for content and format of the Exercise in Cancer Evaluation and Decision
Support (EXCEEDS) algorithm and conceptual model. Then I recruited international clinical and research
experts to participate in the two-part (three survey) online modified Delphi study. In Part 1, participants
completed one survey including: (1) CRES recommendations for two randomized case studies in two
conditions (using EXCEEDS vs. without EXCEEDS); (2) the Acceptability of Implementation Measure
(AIM); and (3) open-ended feedback on the algorithm. Following this survey, I compared decision
efficiency (accuracy and duration) between conditions (EXCEEDS vs. independently) for each case study
using frequencies (hypothesis >75% accurate) and paired samples ¢-test (p <.05), then calculated
consensus for each AIM domain (“meets approval”, “is appealing”, “welcome in my field/practice”;
hypothesis >70% agreement) and overall score (hypothesized mean > 4.0). These results were reported to
participants in Part 2. I also performed inductive thematic analysis of open-ended feedback. In Part 2 of

the Delphi study, participants completed a series of two surveys including ranking the following items
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using curated lists: (1) stakeholder group (1 -most likely to 7- least likely to benefit), (2) platform (1 -
most likely to 6- least likely to be beneficial) and, implementation strategies (1 - most important to 15-
least important for successful implementation). I performed preliminary analysis of each ranking using
measures of central tendency (median and IQR), then calculated the proportion of participants who
ranked each option as a high priority. Ten implementation strategies were ranked as high priority and
returned to participants for the final survey where they rated each strategy in terms of effort associated
with using the strategy (1 - low effort to 4 - high effort) and potential impact of the strategy on successful
implementation of the EXCEEDS algorithm (1 — low impact to 4 - high impact). Following the
Eisenhower Urgent-Important Matrix Method, I plotted the effort/impact scores in four quadrants
representing effort and impact for each strategy to determine implementation priorities.

Results: The final EXCEEDS algorithm combines biomedical and individual characteristics associated
with need for supervised skilled CRES into 11 risk-stratified dichotomous (yes/no) questions, organized
into two sections: (1) pre-exercise medical clearance recommendation, and (2) CRES triage
recommendation. Delphi study participants (N=133) represented all CRES stakeholder groups (oncology,
physical medicine and rehabilitation, exercise science, etc.). Loss to follow up between surveys ranged
28% (survey 3) to 43% (survey 2). When using the EXCEEDS algorithm, decision accuracy improved in
six (of eight) conditions (75%) and duration improved in all conditions (N=4, p <.05). Consensus was
achieved in three AIM domains (75%); overall AIM score was M=3.90 + 0.473 (range = 1.0 — 5.0).
Qualitative themes from participant feedback include: (1) algorithm strengths (n = 123, 40.9%), (2)
implementation considerations (n=93, 30.5%), and (3) areas for revision (n=87, 28.5%). Oncology
clinicians and administrators were the highest-ranked stakeholder group (Median=2.0, IQR= 1.0 — 3.75,
75.0% agreement) and the only one to achieve consensus. Open-access internet was the highest-ranked
implementation platform (Median =2.0, IQR= 1.0 — 3.5, 72.4% agreement) and the only one to achieve
consensus. Consensus was achieved for eight of the ten highest-ranked implementation strategies (80%,

inter-rater agreement range = 93.4% - 71.1%). Two strategies were categorized as urgent/important:
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“develop educational materials” and “remind clinicians”. Seven strategies were categorized important/not
urgent. One strategy, “model and simulate change”, was categorized as not important/not urgent.
Conclusion: The EXCEEDS algorithm is an acceptable and efficient evidence-based solution to identify
and connect the right survivor, with the right CRES, at the right time. Thus, implementation of the
EXCEEDS algorithm guided by the consensus-based priorities identified in the Delphi study has the
potential to improve CRES coordination and utilization. Future hybrid studies will be used to determine

prospective efficacy and best practices for implementation.
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Chapter 1: Introduction

More than 16.9 million individuals in the United States are living with or beyond cancer (i.e.,
cancer survivors) (American Cancer Society, 2021). It is estimated an additional 1.9 million new cases
will be diagnosed in 2021 (American Cancer Society, 2021). With advances in detection and treatment,
cancer death rates have decreased markedly since peaking in 1991 (Siegel et al., 2021). For all cancers,
the latest data show an average 5-year relative survival rate of 67% with specific cancer types ranging
98% (prostate) to 10% (pancreas) (Siegel et al., 2021). As a result, a paradigm shift is underway in
oncology care and research with focused efforts to optimize cancer survivorship (i.e., time from diagnosis
until end of life) for this growing population (Institute of Medicine & National Research Council, 2006;
Levit et al., 2013; Stuver et al., 2020).

For cancer survivors, the deleterious effects of cancer treatment on health and functioning can be
acute, late and/or lasting, and often negatively impact quality of life, ability to participate in important
activities and life roles. Up to 10 or more years following treatment completion, researchers show high
prevalence of treatment effects in survivors of the most common cancer types (i.e., breast, gynecological,
prostate, and colon/rectal), including depression/anxiety, difficulty sleeping, fatigue, pain, and limited
physical, cognitive and sexual functioning (Harrington et al., 2010).

Regardless of pre-cancer exercise history, systematic reviews (Cormie et al., 2017; Patel et al.,
2019) and meta-analyses (Li et al., 2016; Morishita et al., 2020) show individuals who achieve the
recommended 90-150 minutes of exercise (during and/or following cancer treatment) have significantly
lower risk of functional decline, morbidity, cancer recurrence and mortality. Cancer-specific evidence-
based exercise guidelines, led by the American College of Sports Medicine (ACSM), were published in
2019 and endorsed by 14 international multidisciplinary organizations, including the World Health
Organization (WHO) (Campbell et al., 2019). The guidelines include exercise prescription
recommendations for common cancer treatment effects and recommend survivors “avoid inactivity” and
work up to the exercise guidelines of 90-150 minutes of moderate intensity aerobic exercise per week
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(Campbell et al., 2019). However, up to 90% of survivors are insufficiently active to receive these health
benefits (Avancini et al., 2020). Thus, participation in cancer rehabilitation or exercise services (referred
to here on as CRES) may be key to proactively addressing survivors’ functional needs, promoting
habitual physical activity, and optimizing length and quality of survivorship (Alfano & Pergolotti, 2018;
Cheville et al., 2017; Covington et al., 2019; Schmitz et al., 2020; Turner et al., 2018).

Cancer Rehabilitation and Exercise Services (CRES)

In the United States, CRES exist in diverse forms. Using a stepped care framework, CRES levels
include outpatient cancer rehabilitation; clinically supervised exercise; supervised, cancer-specific
community-based exercise; and generic or unsupervised community-based exercise (Alfano et al., 2016;
Cheville et al., 2017). In the stepped care framework, each step/level down indicates progressively lower
risk of exercise-related adverse events and lower need for specialized care. See Figure 1.1 for an overview
of each level of care and a depiction of the continuum of relative risk/need as described by the stepped
care model (Alfano et al., 2016).

Growing research evidence (Covington et al., 2019; Hunter et al., 2017a, 2017b; Piscione et al.,
2017; Scott et al., 2013) supports the benefits of each level of CRES on key patient outcomes including
physical activity level, physical, mental and social functioning. Specifically, systematic reviews (Brayall
et al., 2018; Hunter et al., 2017a, 2017b; Scott et al., 2013; Spence et al., 2010) demonstrate the benefits
of cancer rehabilitation services (including PT and OT) for a variety of cancer-related impairments (e.g.,
neuropathy, pain, myopathy, lymphedema) and mental, physical, cognitive and sexual functioning.
Participation in clinically supervised exercise has been associated with improved patient outcomes
including increased muscular strength, endurance, physical functioning, and aerobic capacity and
decreased anxiety/depression and fatigue (Beidas et al., 2014; Kirkham et al., 2016; H. J. Leach et al.,

2018; Marker et al., 2018; Santa Mina et al., 2019).



Level of care

Supervision characteristics

Patient characteristics

Relative risk/need

Outpatient
cancer
rehabilitation

Clinically
supervised
exercise

Cancer-specific
community-
based exercise

Genericor
unsupervised
community-
based exercise

Supervisor(s):
* Occupational therapists (OT),
Physical therapists (PT),

Physiatrists, Speech and language
pathologists (SLP), or rehabilitation

nurses.

Setting:

* Medically-based facility or
community-based clinic

Supervisor(s):

* Master's-level exercise
physiologist/kinesiologist with
relevant cancer-specific
certifications and training,

* Rehabilitation therapist
(OT/PT/SLP), ® rehabilitation
nurse,®or otheradvanced care
clinician affiliated with medical
centeror university.?

Setting:

* Medically-based facility or
outpatientclinics (like
rehabilitation)

Supervisor(s):
* Exercise professional(s) witha

Bachelor's-leveldegreein exercise
physiology/kinesiology (or related

field), relevant exercise
certification(s) (e.g., exercise
physiologist or personal trainer),

and cancer-specificcertification or

training

Setting:

* Variety of community settings,
including fitness/wellness center,
municipal building, university-

based clinicor gym, worksite, and

outdoorlocations

Supervisor:

* None(self-directed), or

* Exercise professional without
relevant certification or training

Setting:

* Community-based settings as
described above

Preparing for surgery or othertreatment
(i.e., prehabilitation)

Function-related impairment (physical,
mental, social, sexual, etc.)

Difficulty managing cancer-related sequela
that interfere with activities of daily living
(following medicalmanagement) —for
example: fatigue, pain, neuropathy, etc.
Highrisk for exercise-related adverseevent
Medically complex or frail #

Transitioning from inpatient care to the
community @

Difficulty managing cancer-related sequela
that do not interfere with activities of daily
living (following medical management)—for
example: fatigue, pain, neuropathy, etc.
Difficulty managing cancer-related sequela
that interfere with activities of daily living
and no access torehabilitation due to
insurance or other factors
Moderate-highrisk for exercise-related
adverse event

Preparing for upcoming high-risk treatment
(e.g., major surgery, transplant,
chemotherapy, etc.) ?

Medically complex or frail 2

Transitioning from inpatient care to the
community?

Low-moderate risk for an exercise-related
adverse event

Do not have a functional impairment that
precludes activities of daily living

May have functional limitations(not
impairments) that restrict full participationin
exercise or liferoles

Low-moderate exercise self-efficacy
Preparing for upcoming high-risk treatment
(e.g., majorsurgery, transplant,
chemotherapy, etc.) 2

Transitioning from inpatient care to the
community?

Low risk for an exercise-related adverse event
No functional impairments or Low-moderate
exercise self-efficacy

Transitioning from inpatient care to the
community @

—

Need for Specialized, stepped care

LOW

A3 ISP JO XSy

Figure 1.1

Overview of each level of stepped care and corresponding level of risk for exercise-related adverse event
and need for specialized care



Existing reviews of cancer-specific community-based exercise programs (Covington et al., 2019;
Musanti & Murley, 2016) conclude that while more research is needed, in general, these services are safe
and effective to improve quality of life and physical function (Swartz et al., 2017). While unsupervised,
home-based exercise is often preferred by survivors (Karvinen et al., 2007; Nicole Culos-Reed et al.,
2017; Rogers et al., 2009; Trinh et al., 2012), research has demonstrated only mixed effects of
unsupervised exercise on function, cancer-specific outcomes, and quality of life (Cheng et al., 2017;
Schmitz, Troxel, et al., 2019; Swartz et al., 2017).

A Common Language to Enhance Understanding and Decision Making for CRES

More than 60 different oncology clinical practice guidelines recommend participation in CRES to
optimize functioning and well-being of cancer survivors (Stout et al., 2020). However, these
recommendations lack the specificity and consistency needed to align with the levels of stepped care
described in Figure 1.1. For example, many National Comprehensive Cancer Network (NCCN) and
American Society of Clinical Oncology (ASCO) guidelines specify the need for “qualified exercise
supervision and intervention” but do not specify that a rehabilitation clinician is required, or which
rehabilitation discipline is most appropriate. Medical status, function, and patient goals vary widely
between and within individuals throughout the cancer continuum but play an important role in the
safest/most efficacious CRES and the best qualified person to supervise or provide care (Coletta et al.,
2020). For example, researchers indicate survivors with functional impairment or high risk for exercise-
related adverse events should be supervised by a cancer rehabilitation specialist with communication to
the oncology care team (Maltser et al., 2017). Thus, connecting patients to CRES is a multi-component
and time-consuming process involving understanding of the most effective, safe, and feasible intervention
for a given patient, facilitating a referral, and empowering patients to participate.

Lack of shared understanding of patient needs across levels of care is a major barrier to care
coordination. The International Classification of Functioning, Disability and Health Framework (ICF) has
been recommended (but not widely adopted) to guide rehabilitation care assessment and delivery in
oncology care (Alfano & Pergolotti, 2018; Campbell et al., 2012; Cheville et al., 2017; Gilchrist et al.,
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2009; Stout et al., 2012; Weis & Giesler, 2018). First created by the World Health Organization in 2001
(International Classification of Functioning, Disability and Health: ICF, 2001), the ICF (Figure 1.2)
provides a common language for clinicians and researchers to understand the multifactorial and
transactional influence of a health condition on an individual. Thus, the ICF is a practical framework to
understand cross-discipline and support initiatives to enhance interpersonal, patient-centered
communication about care needs. I chose the ICF as a guiding conceptual framework to foster
multidisciplinary shared understanding by accounting for the myriad medical, personal, behavioral, and
environmental factors that can influence exercise safety and stepped care need for cancer survivors. I
believe multidisciplinary shared understanding facilitated by the biopsychosocial perspective of the ICF is

critical to improve care coordination for CRES.
Health Condition
(disorder or disease)
Body Functions <« » Activity <« » Participation
& Structure
f I

l l

Environmental Personal
Factors Factors

Figure 1.2

The International Classification of Functioning, Disability and Health Framework (ICF). Reproduced
from (International Classification of Functioning, Disability and Health: ICF, 2001)



Statement of the problem

CRES can attenuate declines associated with cancer treatment and enhance patient functioning
and quality of life (Brayall et al., 2018; Covington et al., 2019; Hunter et al., 2017b). However, the right
exercise environment is an important factor for participation in exercise and a common barrier due to lack
of accessible information and individualized recommendations/referrals (Blaney et al., 2013; Cantwell et
al., 2020; Fitzpatrick J., 2011; Hardcastle, Maxwell-Smith, et al., 2018; Midgley et al., 2018). As a result,
CRES are vastly underutilized by survivors (Cheville et al., 2009; Pergolotti et al., 2015; Stubblefield,
2017).

Researchers show fewer than half of oncology clinicians discuss exercise with their patients due
to lack of education or awareness of cancer exercise guidelines, perceived social norms (e.g., belief that
exercise discussion is not part of oncologist role), and low confidence (Hardcastle, Kane, et al., 2018;
Nadler et al., 2017). Furthermore, researchers show only 2-9% of survivors with identified functional
decline are referred to CRES by an oncology clinician (Cheville et al., 2009; Pergolotti et al., 2015;
Stubblefield, 2017). Widespread low rates of exercise participation during and following cancer treatment
and oncology clinicians’ awareness of the importance of exercise participation for their patients (Nadler et
al., 2017) are evidence that survivors and clinicians have little practical understanding of the meaning of
exercise during survivorship.

Up to 80% of oncology clinicians report little-to-no awareness of exercise guidelines for
survivors or how to provide exercise advice (Nadler et al., 2017). Without guidance from a trusted
clinician, the majority of survivors (30-93%) report uncertainty about exercise safety, and low confidence
to overcome barriers including fatigue, access to local CRES, side effect management, and financial
toxicity (Avancini et al., 2020; Awick et al., 2017; Ferri et al., 2020; Hardcastle, Maxwell-Smith, et al.,
2018). Exercise promotion and care coordination are especially challenging because we rely on oncology
clinicians to lead care coordination. To promote the care coordination and utilization of CRES, oncology
clinical organizations (Alfano, Mayer, et al., 2019; Mayer & Alfano, 2019; Mohile et al., 2018) and
research representatives from rehabilitation and exercise organizations (Schmitz, Campbell, et al., 2019;
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Stout, Brown, et al., 2020) have called for the development and implementation of evidence-based,
personalized, risk-stratified care pathways, including algorithms to guide multidisciplinary understanding
and decision making (Alfano, Jefford, et al., 2019). Such pathways must be able to account for the
medical, physical, functional, behavioral and environmental factors that influence a survivor’s needs for
exercise safety and specialized vs. non-specialized intervention, and be easily integrated into existing
clinical workflows and clinical care pathways. Thus, an Occupation and Rehabilitation science
perspective is needed to improve understanding of survivors’ needs and the most appropriate
rehabilitation or exercise program to meet those needs.
Personal Bias/Positionality

Development of the EXCEEDS algorithm is the culmination of my educational, clinical, research
and professional experiences. My educational background in Health and Exercise Science, Occupation
Science and Rehabilitation Science has prepared me with a breadth of knowledge in cancer exercise
physiology, a unique perspective on exercise as a meaningful occupation, and a pragmatic research
approach. As such, I believe exercise self-efficacy is a right of all individuals living with and beyond
cancer (i.e., survivors), and that inability to support the exercise-related needs of cancer survivors is a
form of occupational injustice leading to inequities in health and wellbeing (Stadnyk, 2007). In my
clinical experiences as a certified Clinical Exercise Physiologist and Cancer Exercise Trainer, I have
witnessed this phenomenon firsthand when coaching and counseling community-based survivors at
various stages of treatment and survivorship. In this context, I have found that I can leverage the
“occupational power” of exercise by helping survivors to understand exercise is a means and an end to
improved health, functioning and quality of life. Likewise, in my research, I have sought to better
understand the experiences of survivors who participate in CRES (H. J. Leach et al., 2018, 2019;
Pergolotti, Covington, Lightner, et al., 2020; Pergolotti, Covington, Stubblefield, et al., 2020) and the
lived experience of common cancer-related sequelae (e.g., falls, cancer-related cognitive decline, distress)
that are barriers to participation in exercise and other meaningful activities (Covington, Atler, et al., 2021;
Pergolotti, Bailliard, et al., 2020; Pergolotti, Battisti, et al., 2020). In addition, I have purposely sought out
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experts in the fields of oncology and cancer rehabilitation to better understand expert perception of the
same sequalae and impact on participation (Covington et al., 2020).

As the Research Manager for a national cancer-rehabilitation company, I have learned about and
witnessed the many limitations of our current cancer care system that often preclude the integration of
supportive care services. In this role, [ use my unique skills to understand the needs of oncology and
CRES providers across the country, and drive research efforts to develop innovative approaches to
improve the implementation and coordination of evidence-based care for cancer survivors. From these
experiences, | strongly believe that lack of common understanding and ability to communicate survivors’
needs for CRES across disciplines (e.g., oncology to community CRES) are the crux of care coordination.
In addition, I believe a pragmatic approach drawing from concepts in implementation science must be
leveraged a priori to develop and study novel approaches to address barriers to CRES care coordination.
Dissertation Objectives and Overview

To lessen care coordination barriers and support exercise promotion and referrals to CRES, 1
designed and completed a two-phase dissertation project. The overarching goals of this work are to
develop and validate an algorithm that can serve as a common language/framework to understand need
for CRES and, once implemented, serve as a pragmatic tool to guide CRES decision making. In phase 1, I
synthesized existing literature and cancer exercise guidelines (described in Chapter 2) to (1) define each
level of CRES, (2) conceive a conceptual model guided by the ICF, and (3) develop a risk stratified
algorithm to guide personalized referrals and exercise promotion, called the Exercise in Cancer
Evaluation and Decision Support (EXCEEDS) Algorithm. Phase 1 is described in Chapter 3 along with
the resulting EXCEEDS algorithm.

For Phase 2, I conducted an online International Delphi study to accomplish two discrete aims:
(1) validate the algorithm via expert consensus for utility and acceptability, and (2) determine expert
consensus for implementation priorities (key stakeholders, platforms, and strategies). Accordingly, I

report, the design and results of the Delphi study separately in Chapters 4 and 5. Finally in Chapter 6, |



summarize the key findings as they pertain to future initiatives to advance care coordination and

relevance of the EXCEEDS algorithm to the fields of occupation and rehabilitation science.



Chapter 2: Literature review, Synthesis and Critique

To develop an evidence-based algorithm that will be acceptable and useful to support pre-
exercise clearance and triage decision making for multidisciplinary stakeholders (e.g., oncology,
rehabilitation or exercise clinicians, survivors), I conducted a literature review and critical synthesis of
existing pre-exercise medical clearance and triage recommendations published in research literature and
by leading research groups or clinical organizations and relevant to the CRES levels described in Chapter

1. I searched PubMed and MEDLINE databases for articles published in English using key phrases

99 ¢ 99 ¢ 29 ¢

including “neoplasm” or “cancer;” “patient” or “survivor;” “exercise,” “physical activity” or

LT3 29 ¢

“rehabilitation;” “medical clearance,” “risk,” or “safety;” and “guidelines” or “perspectives;” “decision
making,” or “prescription.” In addition, I searched the websites of leading oncology, rehabilitation and
exercise clinical organizations including NCCN, ASCO, ACSM, American Occupational Therapy
Association (AOTA) and the American Physical Therapy Association (APTA) for the latest clinical
practice recommendations and resources. From these searches, I identified and reviewed 49 published
resources including exercise pre-participation risk-screening recommendations, relevant peer-reviewed
research, and clinical practice or exercise participation guidelines. I excluded articles (n = 29, 59.2%) that
did not describe explicit recommendations for pre-exercise medical clearance or triage.

From my literature review, I identified 20 publications by expert research or clinical groups that
described 15 unique approaches to guide pre-exercise medical clearance or triage decision making for
CRES, referred to here-on as frameworks. To inform development of the EXCEEDS algorithm, I
abstracted information pertaining to the following domains from each resource: (1) type of framework
(i.e., pre-exercise medical clearance only or hybrid triage and medical clearance); (2) level(s) of CRES
described; (3) endorsing clinical organization (if applicable); (4) point of triage (i.e., trigger for referral or

recommendation); (5) framework objective (i.e., determine suitability for supervised vs. unsupervised

exercise); and (6) contextual limitations. I summarized information pertaining to each domain in Table
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2.1, Each resource had strengths and weakness that are important to inform development of the

EXCEEDS algorithm.

Type of recommendation(s)

All 15 frameworks were published between 2011-2019; most (n=9, 60%) were published 2016 or
later. Each provided at least one triage recommendation to the CRES levels described in Table 1.2 (e.g.,
cancer rehabilitation, clinically supervised exercise, cancer-specific community-based exercise, and
generic/unsupervised community-based exercise). Mohile et al. (2018) and McNeely et al. (2016)
provided only triage recommendations. The remaining thirteen (86.6%) provided recommendations for
pre-exercise participation medical clearance in addition to triage; thus, I categorized these resources as
“hybrid” in Table 2.1.
Level(s) of CRES included with triage recommendations

All resources recommended criteria for supervised or unsupervised care; however, three resources
(20%) did not provide information necessary to categorize the recommended level CRES into one of the
four levels defined in Figure 1.1 (Bredin et al., 2013; Burr et al., 2012; Riebe et al., 2015). The remaining
80 percent (n=12) provided triage recommendations including the following levels of CRES: cancer
rehabilitation, clinically supervised exercise, and community-based cancer-specific exercise. See Table
2.1. Seven (58.3%) recommended additional criteria for triage to unsupervised or generic community-
based exercise, each of these had been published since 2016 (Alfano et al., 2016; Cheville et al., 2017;
Dalzell et al., 2017; Macmillan Cancer Support, 2018; McNeely et al., 2016; Santa Mina et al., 2018;

Schmitz, Campbell, et al., 2019).
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Table 2.1

Key domains of published frameworks for exercise pre-participation risk-screening and/or triage to outpatient rehabilitation or community-based

exercise services, used to inform development of the Exercise in Cancer Evaluation and Decision Support (EXCEDS) Algorithm.

Name or model Year/Reference Country Endorsing Point of Framework Type Level(s) of Major
title Organization  Triage objective CRES limitation(s)
Physical 2011 CAN PAR-Q Questionnaire  Determine Hybrid Not specified, Limited cancer-
Activity (Bredin et al., or medical eligibility for supervised or specific factors
Readiness 2013; provider supervised vs. unsupervised and triage
Questionnaire =~ Warburton et unsupervised recommendations
(PAR-Q & al., 2011, 2018)
PAR-medX)
Exercise 2015 USA American Exercise Determine Hybrid Not specified, No cancer-
Preparticipatio  (Magal & College of professional need for supervised or specific factors
n Health Riebe, 2016; Sports medical unsupervised
Screening Riebe et al., Medicine supervision
Questionnaire 2015; Whitfield (ACSM)
for Exercise et al., 2017)
Professionals
Tailored 2017 USA American Oncology Differentiate Hybrid - Cancer * Reliance on
framework for  (Alfano et al., Cancer clinician “risk level” rehabilitation oncology
identifying 2016; Basen- society (levels 1-4) * Clinically clinician
appropriate Engquist et al., and supervised + Lack of detail
PA/exercise 2017) corresponding - Cancer- on safety and
programming intervention specific, triage criteria
for cancer type supervised CB
survivors + Generic/unsup

ervised CB
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Name or model Year/Reference Country Endorsing Point of Framework Type Level(s) of Major
title Organization  Triage objective CRES limitation(s)
Geriatric- 2018 USA American Oncology Determine Triage - Cancer + Specific to
Assessment (Mohile et al., Society of clinician impairment- only rehabilitation older adults
(GA) Guided 2018) Clinical related need * Clinically * Reliance on
Interventions Oncology for supervised oncology
supervision clinician
using geriatric
assessment
ActivOnco 2017 CAN Hope and Physiotherapis  Differentiate Hybrid - Cancer * Limited
Model of Care  (Dalzell et al., Cope; Segal  t with cancer “Complex” rehabilitation generalizability
2017) Cancer training and “non- * Clinically to U.S.
Center, complex” supervised
Montreal patients + Cancer-
specific,
supervised CB
* Generic/unsup
ervised CB
Macmillian 2018 UK Macmillan “Allied Health - Hybrid - Cancer + Limited
Cancer Rehab (Macmillan Cancer Care  Professionals” rehabilitation generalizability
guidelines Cancer - Cancer- to U.S.
Support, 2018) specific,
supervised CB
* Generic/unsup
ervised CB
NCCN - 2019/2020 USA National Oncology Determine Hybrid - Cancer + Reliance on
Physical (National Comprehensi  clinician “risk for rehabilitation oncology
Activity Comprehensive ve Cancer physical * Clinically provider
Assessment Cancer Network activity- supervised
Network, 2021) induced - Cancer-
adverse specific,
events” supervised CB
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Name or model Year/Reference Country Endorsing Point of Framework Type Level(s) of Major
title Organization  Triage objective CRES limitation(s)
Oncology 2019 USA ACSM ? Oncology Determine Hybrid - Cancer - Reliance on
Clinician’s (Schmitz, clinician “specific rehabilitation oncology
Guide to Campbell, et needs” or * Clinically provider
Referring al., 2019) “likelihood of supervised
Patients to needing + Cancer-
Exercise assessment” specific,

supervised CB

* Generic/unsup

ervised CB
Model of Care 2016 USA N/A Nurse Differentiate Triage - Cancer * Lack of detail
Supporting (McNeely et risk level: low  only rehabilitation on safety and
Survivor al., 2016) (stable), * Clinically triage criteria
Return to moderate, or supervised
Exercise high - Cancer-

specific,

supervised CB

+ Generic/unsup

ervised CB
Connecting 2018 CAN The Cancer “Health care Differentiate Hybrid - Cancer + Lack of detail
people with (Santa Mina et Care Ontario  providers” risk level: low, rehabilitation to clearly
cancer to al., 2018) moderate, * Clinically define &
physical high supervised operationalize
activity and - Cancer- safety and
exercise specific, triage criteria
programs: A supervised CB - Limited
pathway to * Generic/unsup generalizability
create ervised CB to U.S.
accessibility
and
engagement
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Name or model Year/Reference Country Endorsing Point of Framework Type Level(s) of Major
title Organization  Triage objective CRES limitation(s)
Clinical 2012 CAN The PAR-Q  “Family Differentiate Hybrid Not specified, - Lack of detail
decision tree (Burr et al., Collaboration physician” risk level: low, supervise or to clearly
for assessing 2012) intermediate, unsupervised define &
the risk of high operationalize
adverse events safety and
during physical triage criteria
activity in
cancer patients
Incremental 2018 USA N/A Not specified  Determine Hybrid - Cancer * Lack of detail
levels of (Cheville et al., levels needed rehabilitation to clearly
specialization 2017) for * Clinically define &
and resource specialization supervised operationalize
intensity that and resource - Cancer- safety and
characterize intensity specific, triage criteria
cancer supervised CB
rehabilitation. + Generic/unsup
ervised CB
Model for 2011 USA N/A Oncology Determine Hybrid - Cancer + Lack of detail
prescribing (Schmitz, 2011) clinician need for pre- rehabilitation to clearly
exercise in participation * Clinically define &
breast referral and supervised operationalize
cancer service needs + Cancer- safety and
survivors specific, triage criteria
supervised CB - Specific to
breast cancer
Breast cancer 2011 AUS, N/A “appropriate Determine Hybrid - Cancer * Specific to
rehabilitation (Hayes et al., USA, medical need for rehabilitation breast cancer
model 2011) SWE professional”,  surveillance, * Clinically - Lack of detail
nurses education and supervised to clearly
suggested exercise - Cancer- define &
supervision specific, operationalize
supervised CB safety and
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Name or model Year/Reference Country Endorsing Point of Framework Type Level(s) of Major

title Organization  Triage objective CRES limitation(s)
ESSA position 2019 AUS Exercise and  “Accredited Determine Hybrid - Cancer * Lack of clear
statement: (Hayes et al., Sports exercise need for rehabilitation triage criteria;
Exercise 2019) Science physiologists”  physiotherapy * Clinically not
medicine in Australia supervised generalizable to
cancer (ESSA) - Cancer- U.S.
management specific,

supervised CB

Note. Hybrid indicates the resource provided recommendations for pre-exercise participation medical clearance in addition to triage. * Lead by the
ACSM and officially endorsed by 13 additional organizations: American Academy of Physical Medicine and Rehabilitation, American Cancer
Society, American College of Lifestyle Medicine, American Physical Therapy Association, Canadian Society for Exercise Physiology,
Commission on Accreditation of Rehabilitation Facilities, Exercise and Sports Science Australia, German Union for Health Exercise and Exercise
Therapy, Macmillan Cancer Support, National Comprehensive Cancer Network, Royal Dutch Society for Physical Therapy, Society for
Behavioral Medicine, and Sunflower Wellness
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Endorsing clinical organization

Most authors (n=11, 73.3%) reported endorsement by clinical organizations including: The PAR-
Q Collaboration (Schega et al., 2015), ACSM (Riebe et al., 2015; Schmitz, Campbell, et al., 2019), ACS
(Basen-Engquist et al., 2017), ASCO (Mohile et al., 2018), NCCN (National Comprehensive Cancer
Network, 2021), Macmillan Cancer Care (Macmillan Cancer Support, 2018), Cancer Care Ontario (Santa
Mina et al., 2018), and Exercise and Sports Science Australia (Hayes et al., 2019). Researchers and
clinical expert authors represented the following countries: the United States (n=9, 60.0%) (Alfano et al.,
2016; Cheville et al., 2017; Hayes et al., 2011; McNeely et al., 2016; Mohile et al., 2018; National
Comprehensive Cancer Network, 2021; Riebe et al., 2015; Schmitz, 2011), Canada (n=4, 26.7%) (Bredin
et al., 2013; Burr et al., 2012; Dalzell et al., 2017; Santa Mina et al., 2018), Australia (n=2, 13.3%)
(Hayes et al., 2011, 2019), the UK (Macmillan Cancer Support, 2018) or Sweden (Hayes et al., 2011).
Point of Triage

Informed by my literature review, I defined point of triage as the party responsible for
recommendation decisions (i.e., oncology or other clinician). Of the 15 articles, five (33.3%)
recommended an oncology clinician (Alfano et al., 2016; Mohile et al., 2018; National Comprehensive
Cancer Network, 2021; Schmitz, 2011; Schmitz, Campbell, et al., 2019), six (37.5%) recommended
another healthcare provider or clinician (typically nurse) (Bredin et al., 2013; Burr et al., 2012; Hayes et
al., 2011; Macmillan Cancer Support, 2018; McNeely et al., 2016; Santa Mina et al., 2018), and three
(20.0%) specifically recommended a rehabilitation or exercise clinician (Dalzell et al., 2017; Hayes et al.,
2019; Riebe et al., 2015).
Framework objective

I abstracted the goal of each publication’s recommendations, then summarized into one statement
(see Table 2.1, Framework objective). I reviewed each framework objective then categorized the goals
into three major themes following established guidelines for inductive content analysis approach (Kyngés,
2020). Inductive content analysis is a multi-step process including: (1) choosing a unit of analysis (e.g.,
framework objective), (2) open-coding data, (3) consolidating initial codes into sub-concepts or themes,
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and (4) describing the resulting themes (Kyngés, 2020). The resulting three major themes were: (1)
determine level of risk for exercise-related adverse event (low/moderate/high); (2) determine eligibility
for unsupervised exercise; or (3) guide CRES intervention needs (e.g., exercise prescription, education,
self-monitoring). Most goal themes described by the authors included: determining exercise-related risk
(Goal 1; n=6, 40%) and guiding intervention needs (Goal 3; n=6, 40%); only 20% aligned with
determining eligibility for unsupervised exercise (Goal 2; n=3). For the aims of this synthesis, I grouped
each framework into the emerging theme that most accurately represented the authors’ original
description.
Major limitations

I abstracted, summarized, and grouped the major limitations into four categories: (1) not
generalizable to the general population of cancer survivors; (2) reliance on oncology clinician as point of
triage, (3) lack of operational criteria for decision making , and (4) not generalizable to the United States
healthcare system/CRES levels (see Figure 1.1). Limitations were not mutually exclusive. I categorized
each framework based on limitations described by the authors, and my own experience as a certified
clinical exercise physiologist, cancer exercise trainer and research manager for a national cancer
rehabilitation company. In summary, Limitation 1 (Bredin et al., 2013; Hayes et al., 2011; Mohile et al.,
2018; Riebe et al., 2015; Schmitz, 2011) and Limitation 2 (Alfano et al., 2016; Mohile et al., 2018;
National Comprehensive Cancer Network, 2021; Schmitz, 2011; Schmitz, Campbell, et al., 2019) each
applied to five (33.3%) of the reviewed frameworks. Limitation 3 (Bredin et al., 2013; Burr et al., 2012;
Cheville et al., 2017; Hayes et al., 2011, 2019; Riebe et al., 2015; Santa Mina et al., 2018; Schmitz, 2011)
applied to eight frameworks (53.3%%), and Limitation 4 applied to four (26.7%) (Dalzell et al., 2017;

Hayes et al., 2019; Macmillan Cancer Support, 2018; Santa Mina et al., 2018).

Limitation 1: Limited generalizability to cancer survivors
I classified non-cancer specific resources and those specific to one oncology sub-group (e.g.,
older adults or breast cancer) as having low generalizability to the general population of cancer survivors.

Non-cancer specific resources included the Physical Activity Readiness Questionnaire (PAR-Q) (Bredin
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et al., 2013; Warburton et al., 2018) and ACSM’s Preparticipation Health Screening Questionnaire
(Magal & Riebe, 2016; Riebe et al., 2015). Although not cancer specific, these resources were important
to include in my critique because they have been widely implemented in fitness-based settings in North
America over the past 10 years in the form of a simple flow diagram or open-access online survey that
can be used by fitness professionals or individuals to guide decision making for pre-exercise medical
clearance.

The PAR-Q collaboration is a leading international group dedicated to reducing barriers to
physical activity and exercise for those with and without chronic disease (Bredin et al., 2013; Warburton
et al., 2011). Their two-phase system, uses two simple algorithm-based questionnaires (the PAR-Q+ and
the ePARmed-X+) to determine need for pre-participation medical evaluation then provides broad
exercise recommendations (i.e., unrestricted vs. restricted and supervised vs. unsupervised exercise)
(Warburton et al., 2018). High reliability, sensitivity, and specificity have been demonstrated in the
general population (Warburton et al., 2011). The PAR-Q algorithm includes cancer but is not sensitive
enough to capture cancer-specific needs for intervention; using PAR-Q system, pre-participation medical
evaluation is recommended for all individuals receiving treatment (e.g.., chemotherapy, immunotherapy,
radiotherapy) or diagnosed with lung/bronchogenic, multiple myeloma, and head and/or neck cancer.

The ACSM’s Exercise Pre-participation Health Screening Questionnaire for Exercise
Professionals is a screening questionnaire based on ACSM’s Pre-participation Health Screening algorithm
(Magal & Riebe, 2016; Riebe et al., 2015). Following the algorithm, the questionnaire is designed for
exercise professionals to use with clients to determine need for pre-exercise medical clearance based on
current activity level and desired activity level (e.g., high, moderate or low intensity), the
presence/absence of chronic disease (e.g., cardiovascular, metabolic, renal), and the presence/absence of
signs or symptoms of chronic disease (Magal & Riebe, 2016; Riebe et al., 2015). It was developed by a
multidisciplinary, scientific expert panel and informed by review of literature and roundtable discussion
and was updated in 2018 to reflect the latest research evidence on exercise-related risk for the general
population (American College of Sports Medicine, 2018). However, cancer-specific considerations have
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not yet been incorporated and, like PAR-Q, the tool is not designed to differentiate recommendations
beyond the level of supervised vs. unsupervised exercise.

Several research groups retrospectively evaluated the potential utility of the ACSM algorithm for
cancer survivors, with various survivor cohort groups. These studies estimate 65%—75% of breast
(Igwebuike et al., 2017), 39% of head and neck (Bauml et al., 2017), 20% of colorectal (Brown &
Schmitz, 2014), and 15% of endometrial survivors (Zhang et al., 2015) could be prescribed a community
or home-based exercise program without pre-exercise medical clearance or specialized supervision. These
numbers are concerning because many large research studies show that upwards of 60% of cancer
survivors have one or more long-term health and functional needs (Alfano et al., 2007; Harrington et al.,
2010; Schmitz et al., 2012) and up to 90% of survivors do not achieve exercise levels associated with
health benefits (Avancini et al., 2020). Despite high utility in the general population, neither the PAR-Q
nor ACSM algorithm captures the potential elevated risk and need for specialized CRES due to complex
cancer-related sequelae or late/long-term cancer-related impairments (Brown et al., 2015; National
Comprehensive Cancer Network, 2021).

Pre-exercise clearance and triage recommendations currently exist for two cancer subgroups:
older adults with cancer (Mohile et al., 2018) and individuals with breast cancer (Hayes et al., 2011;
Schmitz, 2011). Recommendations specific to older adults were developed and published in 2018 by
clinical and research leaders in the field of geriatric oncology as an ASCO clinical practice guideline
(Mohile et al., 2018). These recommendations are important because the majority of individuals living
with cancer are 65 years old or older and receiving community-based care (Bluethmann et al., 2016).
Older adults are often more medically complex, sedentary, and often have high prevalence of functional
disability (Bluethmann et al., 2016; Pergolotti et al., 2015). These recommendations are also applicable to
many individuals younger than 65 due to the accelerated aging effects of cancer treatment on human
physiology and risk of frailty, especially those who have experienced multiple lines of cancer treatment

over time (Wang et al., 2021).
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Breast-cancer-specific recommendations were developed by an international research group
including leaders from the ACSM and other organizations in 2011 based on growing research evidence
supporting safety and benefits of exercise for breast cancer survivors (Hayes et al., 2011; Schmitz, 2011).
Breast-cancer-specific guidelines are important because it is the most commonly diagnosed cancer type in
women and has an average 10-year survival rate of 84% (Siegel et al., 2021). Breast cancer survivors
account for a large proportion of all survivors and the effects of exercise in this population have been
studied extensively. However, research evidence specific to breast cancer may not be generalizable to
other cancer types because breast cancer survivors tend to be a more easily accessible, have fewer
comorbid conditions, and are often a more homogeneous and motivated sample to participate in exercise
research. Therefore, breast cancer-specific guidance provided by Hayes, Schmitz and colleagues (2011)
cannot be generalized to a non-breast cancer population. In addition, neither of these publications

included recommendations for triage to unsupervised, or generic, community-based exercise.

Limitation 2: Reliance on oncology clinician as point of triage.

Oncologists have been historically viewed as the ideal point of decision making and triage for all
aspects of a patient’s care; however, more recently researchers have suggested other clinicians may be
better suited to facilitate rehabilitation or exercise stepped care triage; for example, a nurse navigator or
rehabilitation clinician (Coletta et al., 2020; Stout et al., 2019). One third of the reviewed frameworks
(n=5) relied on an oncology clinician as the point of triage (Alfano et al., 2016; Mohile et al., 2018;
National Comprehensive Cancer Network, 2021; Schmitz, 2011; Schmitz, Campbell, et al., 2019).
However, it is worth noting that 60% of these publications were specifically developed or endorsed by
clinical oncology organizations in the United States, including ASCO, NCCN and ACS (Alfano et al.,
2016; Mohile et al., 2018; National Comprehensive Cancer Network, 2021). Therefore, each of these
were specifically designed to be used by an oncology clinician. In addition, recommendations provided by
Mohile et al., (2018) were specific to older adults and recommendations by Schmitz et al., 2011 were

specific to individuals with breast cancer (previously described in Limitation 1).
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Schmitz et al.’s (2019) three-step framework (“Assess, Refer, and Advise” ) called: “Oncology
clinician s’guide to referring patients to exercise”, is the only framework developed by an organization
outside of oncology that relies on oncology clinicians as point of triage (Schmitz, Campbell, et al., 2019).
Development was led by Dr. Kathryn Schmitz (ACSM past president and founder of the Move Through
Cancer Initiative (Schmitz et al., 2020) and co-authors from the second International ACSM Cancer and
Exercise Roundtable conference (Schmitz, Campbell, et al., 2019). As stated by the authors, the goal of
this framework is to support oncology clinicians to motivate their patients to be active by showing the
range of programming available during and following treatment. In alignment with ASCO, NCCN and
ACS recommendations, ACSM’s “Oncology clinician’s guide” provides a broad framework to guide
triage decision making for referral to cancer rehabilitation or community-based exercise programs.

When using the framework, Schmitz et al. (2019) recommend oncology clinicians “assess”
patients’ needs for rehabilitation or exercise using the Eastern Cooperative Oncology Group Performance
Status (ECOG-PS) scale (Schmitz, Campbell, et al., 2019). ECOG-PS was developed over 50 years ago,
and is still widely used by oncologists to evaluate suitability for systemic cancer treatment based on the
performance status from fully ambulatory (grade 0) to dead (grade 5) (Datta et al., 2019; Oken et al.,
1982). ACSM’s “Oncology clinicians’ guide” framework recommends a grade 3 benchmark (“capable of
only limited self-care, confined to bed or chair more than 50% of waking hours” (Oken et al., 1982) for
referral to outpatient cancer rehabilitation vs. community-based exercise (Schmitz, Campbell, et al.,
2019). Following their recommendations, individuals graded higher than 3 should be referred to
outpatient rehabilitation, while grade 2 (“Ambulatory and capable of all selfcare but unable to carry out
any work activities; up and about more than 50% of waking hours”) or less should be referred to
community-based exercise (Schmitz, Campbell, et al., 2019). Use of ECOG-PS to guide CRES triage
decision making it a highly problematic recommendation to oncologists because ECOG-PS has been
shown to miss critical information important to patients (Kelly & Shahrokni, 2016) and is prone to bias
and high inter-observer variability. Furthermore, research shows clinician-rated performance status is
often inaccurate (Datta et al., 2019) and underestimates adverse events related to cancer treatment (Basch
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et al., 2017). Oncology clinicians who follow ACSM’s framework and rely on ECOG-PS are likely to
overgeneralize survivors’ needs for CRES and elevate individuals’ risk for exercise-related adverse

events.

Limitation 3: Lack of operational criteria for decision making.

Six frameworks (including the ACSM’s framework for oncology clinicians described in
limitation 2) provided little detail other than cancer type and treatment status to define criteria for pre-
exercise medical clearance or triage to one or more CRES intervention levels (Burr et al., 2012; Cheville
et al., 2017; Hayes et al., 2019; McNeely et al., 2016; Santa Mina et al., 2018; Schmitz, Campbell, et al.,
2019). Both Cheville et al. (2017) and Hayes et al. (2019) provided detailed information pertaining to
rehabilitation or exercise intervention content (i.e., intervention modalities and modifications) and safety
(i.e., how to monitor for red/yellow flags), but criteria for triage to each level of intervention was less
clear; each recommends following ACSM general pre-exercise screening guidelines (Cheville et al.,
2017; Hayes et al., 2019).

In collaboration with the PAR-Q group, Burr et al., (2012) developed a cancer-specific decision
tree to categorize risk of exercise-related adverse events into high, intermediate, or low. Like the PAR-Q+
and PARmed-X, this decision tree is designed to be used by individuals and by community-based
exercise professionals. Using this decision tree, an individual’s level of risk is determined by responses to
a maximum of 5 questions: (1) What type of cancer do you have?” (lung/bronchogenic, multiple myeloma
or head/neck); (2) “Have you recently visited your oncologist and discussed becoming more active?”’
(yes/no), (3) “During your last visit did your oncologist indicate that your test results were negative?”
(yes/no); (4) “Are you currently receiving treatment” (yes/no); and (5) “Did you receive chemotherapy as
part of your previous cancer treatment’’ (yes/no).

Santa Mina and colleagues from Cancer Care Ontario Exercise for People with Cancer Guidelines
Working Group (2018), developed a “clinical pathway ” for triage to each level of CRES described in
Chapter 1 based on high, moderate or low risk of exercise-related adverse events (Santa Mina et al.,

2018). However, the framework lacked detail on the criteria to differentiate need for one level of CRES
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vs. another. Instead, they recommended using other previously established tools, including the decision
tree developed by Burr and colleagues (2012) and exercise-related guidelines from the NCCN (Brown et
al., 2015; Burr et al., 2012; National Comprehensive Cancer Network, 2021). While each of these tools
provides valuable information that could be used to support decision making for participation in
rehabilitation or exercise, they do not account for many important factors known to influence risk for
physical activity adverse events during and after cancer treatment, including: presence of comorbid
conditions; recent fall(s); catheter or recent major surgery; metastasis to bone, brain or other major organ;
current physician activity level; and physical, mental or cognitive functioning limitations (Brown et al.,

2015; Hayes et al., 2019; Maltser et al., 2017; National Comprehensive Cancer Network, 2021).

Limitation 4: Limited generalizability to the United States health care.

In the U.S., we are almost entirely reliant on medical providers to refer individuals to
rehabilitation and provide clearance for exercise in community-based settings. Each of the five (33.3%)
publications that recommended an oncology clinician as point of triage were U.S.-based (Alfano et al.,
2016; Mohile et al., 2018; National Comprehensive Cancer Network, 2021; Schmitz, 2011; Schmitz,
Campbell, et al., 2019). Even in states where patients can self-refer to outpatient rehabilitation, insurance
adds an additional layer of complexity and is often a barrier. Many insurers require medical approval;
care is often subject to therapy caps; and out-of-pocket costs can be overwhelming for patients and their
families (Pergolotti et al., 2018). These barriers contribute to slow adoption of published guidelines into
routine clinical practice. To my knowledge, the PAR-Q and ACSM’s Exercise Pre-participation Health
Screening Questionnaire for Exercise Professionals are the only published frameworks that are routinely
used to guide decision making in community-based exercise, and none of the reviewed frameworks is
consistently used in oncology practice.

In Australia and Canada, qualified exercise professionals (i.e., minimum of bachelor’s degree and
relevant certifications), have expanded roles in health care that are recognized across health care sectors,
especially in oncology. The ActivOnco Model of Care developed by Dalzell et al. (2017), and Santa Mina

et al.’s (2018) Pathway to Connect Individuals with Cancer to Exercise Programs, both include nuances
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specific to Canadian healthcare (e.g., role of exercise professionals, setting of care, reimbursement).
Models developed by Hayes and colleagues (2019) are based on Australian health care. Specifically,
Hayes and colleagues’ 2019 publication is the Exercise and Sports Science of Australia (ESSA) position
statement on “Exercise Medicine in Cancer Treatment” (Hayes et al., 2019), which provides a detailed
framework for accredited exercise physiologists in Australia to prescribe exercise for individuals with
cancer. In this statement, the ESSA warned that “endorsing a blanket requirement for medical clearance
for all cancer patients creates additional barriers.” Instead they recommended that exercise physiologists
communicate with medical providers for any patients receiving active treatment on an individual basis to
determine any contraindications the patient may not be aware of (Hayes et al., 2019) Across publications,
the primary limiting factor for generalization in the U.S. is the role and qualifications of exercise
professionals. For example, in each of the publications by Dalzell et al. (2017), Hayes et al. (2019) and
Santa Mina et al. (2018), a qualified exercise professional can provide clearance for exercise, often
without additional medical oversight.
Conclusion

Systematic reviews and meta-analysis demonstrate the benefits of exercise for functioning,
quality of life, and survival (Mctiernan et al., 2019; Patel et al., 2019) and support participation in
outpatient rehabilitation for individuals with functional decline or participation restrictions (Brayall et al.,
2018; Hunter et al., 2017a, 2017b). Yet, connecting survivors to exercise and rehabilitation interventions
is a multi-component process, involving understanding the most effective, safe, and feasible intervention
for a given patient, facilitating that referral, and activating and empowering patients to participate in the
exercise program. Taken together, the limitations and inconsistencies of the reviewed frameworks
(summarized in Table 2.1) preclude ability to establish consensus for how to triage the right patient to the
right CRES level at the right time. Lack of consensus can lead to overgeneralized recommendations and
may contribute to growing disparities in access to and quality of care and the high prevalence of unmet
functional needs. In addition, the amount and variety of published frameworks that have been developed
in the past 10 years without evidence of dissemination into clinical practice demonstrates a clear gap
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between research-derived recommendations and real-world clinical practice that must be closed to
improve decision making and participation in CRES.

It is clear that care coordination between oncology and CRES is a critical barrier that must be
addressed to optimize survivorship for the almost 20 million survivors living in the U.S. Overgeneralized
recommendations reliant on busy oncology clinicians must be replaced with prescriptive and proactive,
risk-stratified, data-driven methods for care pathway delivery that can be integrated into various levels of
clinical workflow and technology platforms (Alfano, Jefford, et al., 2019). Targeted efforts are needed to
develop a detailed, cancer-specific framework and decision support tool that can be easily understood and
used by a variety of individuals (i.e., oncology, rehabilitation or exercise clinicians, and individuals with

cancer) and used to connect the right patient, to the right CRES, at the right time.
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Chapter 3: Development of the EXCEEDS Algorithm

Introduction

Despite high levels of research evidence (Mctiernan et al., 2019; Patel et al., 2019) and calls to
action spanning four decades, knowledge of, access to, and utilization of exercise and rehabilitation
services for cancer survivors remains limited (Pergolotti et al., 2015). As a result, inactivity and disability
are prevalent and contribute to high rates of long-term cancer-related burden and high health care costs
(Avancini et al., 2020; Pergolotti et al., 2015). Leading researchers and clinical organizations agree
survivors should ‘avoid inactivity,” and they call for oncology clinicians to screen patients and refer to
exercise or rehabilitation services based on individual needs (Alfano, Mayer, et al., 2019; Schmitz,
Campbell, et al., 2019; Stout, Brown, et al., 2020; Stout, Santa Mina, et al., 2020).

Individualized referral to exercise or rehabilitation services is a complex process that requires
ability to understand a survivor’s needs and goals, then match with recommendations from numerous
sources — often during busy clinical encounters. Heterogeneity in medical status, functional level, and
goals throughout the continuum of care play an important role in determining the safest and most
efficacious service, and the best qualified person to supervise and prescribe exercise. For example,
survivors having trouble with activities of daily living are likely to benefit most from rehabilitation, while
supervised or unsupervised community-based exercise may be more appropriate for those who have few
daily restrictions but seek to maintain or improve endurance or fitness. At least 69 oncology clinical
practice guidelines include exercise or rehabilitation recommendations to support screening and referral,
yet only approximately 20% of oncologists are aware of these recommendations (Nadler et al., 2017).
Thus, practical ability to understand individual needs across the continuum of care and coordinate the
right exercise or rehabilitation service, for the right survivor, at the right time is an ongoing challenge in
oncology and survivorship care. International colleagues have specifically called for development of a
practical decision support algorithm to improve knowledge of individual needs and care coordination at
point of care or point of need (Alfano, Jefford, et al., 2019).
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In this article I describe development of the Exercise in Cancer Evaluation and Decision Support
(EXCEEDS) Algorithm and our next steps for validation and implementation. To promote knowledge and
understanding of existing services, we first define the core elements of exercise and rehabilitation services
using a stepped care model (Alfano et al., 2016). To promote common understanding of survivors’
individualized needs, we provide a conceptual model of cancer-related disability and subsequent need for
exercise or rehabilitation services.

Methods
Literature Review

I searched PubMed and MEDLINE databases for articles published in English using key phrases

29 ¢ 29 ¢ 9 <6

including “neoplasm” or “cancer;” “patient” or “survivor;” “exercise,” “physical activity,” or

29 G 29 G 99 ¢

“rehabilitation;” “medical clearance,” “risk,” or “safety;” “guidelines” or “perspectives;” and “decision
making,” or “prescription.” From these searches, I identified and reviewed 49 publications including
exercise pre-participation risk-screening recommendations, relevant peer-reviewed research, and clinical

practice or exercise participation guidelines.

Literature Synthesis

From each article I abstracted: (1) characteristics used to differentiate each level of stepped care,
and (2) criteria associated with need for pre-exercise medical clearance or need for specialized care (e.g.,
rehabilitation intervention vs. exercise supervision). I synthesized and grouped characteristics into eight
defining features to differentiate four stepped care service levels: cancer rehabilitation; clinically
supervised exercise; supervised, cancer-specific community-based exercise; and unsupervised, or generic,
community-based exercise (Table 3.1). Next I drew upon a multidisciplinary conceptual framework, the
International Classification of Disability and Functioning (ICF) (International Classification of
Functioning, Disability and Health: ICF, 2001), to model cancer-related disability and subsequent need

for specialized services across the continuum of care (Figure 3.1).
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Table 3.1

Defining features of Cancer Exercise and Rehabilitation Stepped Care Services

Cancer Rehabilitation

Clinically Supervised Exercise

Supervised, Cancer-Specific

Community-Based

Generic or Unsupervised

Community-Based

Level of care (Alfano

“Impairment-driven

“Impairment-directed care,

“General conditioning

“General conditioning,

et al., 2016) care, complicated” uncomplicated” activities, specialized” unspecified”

Delivery personnel Rehabilitation Exercise clinician with Exercise Generic:
(minimum clinician(s) with a master’s-level degree and professional(s) with a Exercise professional(s)
requirements) cancer-specific training  relevant clinical certification Bachelor’s-level degree in with high school degree

(Alfano et al., 2016;
Basen-Engquist et al.,
2017; Cheville et al.,
2017; Coletta et al.,
2020; Covington et al.,
2019; McNeely et al.,
2016; Santa Mina et
al., 2018; Schmitz,

Campbell, et al., 2019)

or experience/master’s-
level clinical degree
(minimum) and board
certification. May
include occupational or
physical, or other

therapist/clinician. “

(preferably cancer-specific)™ or
training. Supervision or
evaluation may be led by
rehabilitation therapist, or other

clinician(s).”

Exercise Physiology (or
related field), relevant
certification(s) from ACSM¢
(or comparable organization),
and cancer-specific

certification or training.

and site-required
certification.
Unsupervised:
Exercise prescription/
support may be provided
by 3" party via
asynchronous platform

(e.g., educational
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Cancer Rehabilitation

Clinically Supervised Exercise

Supervised, Cancer-Specific

Community-Based

Generic or Unsupervised

Community-Based

resource, peer support,

mobile application).

Facility Outpatient rehabilitation ~ Outpatient location; typically Community sites, not typically Home-based or any
(Cheville et al., 2017;  clinic affiliated with university, affiliated with medical community-based
Covington et al., 2019; cancer center or other medical institution setting

McNeely et al., 2016; clinic

Santa Mina et al.,

2018; Schmitz,

Campbell, et al., 2019)

Focus of service Interdisciplinary Discipline-specific assessment  Individualized and supervised  Guideline concordant

(Alfano et al., 2016;
Basen-Engquist et al.,
2017; Cheville et al.,
2017; McNeely et al.,
2016; Schmitz,

Campbell, et al., 2019)

assessment and
therapeutic exercise to
address specific clinical
outcomes (i.e.,
impairment, functional

limitations, side effects)

and intervention to address

specific clinical outcomes

exercise prescription or
instruction including aerobic,
resistance, flexibility and

balance/coordination exercise

physical activity and

improved fitness °
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Cancer Rehabilitation

Clinically Supervised Exercise

Supervised, Cancer-Specific

Community-Based

Generic or Unsupervised

Community-Based

Goals of service
(Basen-Engquist et al.,
2017; Cheville et al.,
2017; Covington et al.,
2019; Hayes et al.,
2011; Marshall et al.,
2018; Santa Mina et
al., 2018; Schmitz,

2011)

* Short term: Improve

physical function

(ability to complete

daily activities), reduce

symptom burden,
maximize
independence and
improve QOL.
Improve exercise
knowledge via

education.

* Long-term: Enhanced

functional status and
quality of life to

support transition to

* Short term: Improve fitness,

participation in life activities,
physical activity level and
exercise self-efficacy;
symptom management;
improve exercise knowledge
and expectations via

education and reflection.

* Long-term: Ability to self-

monitor during exercise and
set/achieve exercise goals.
Transition to less specialized

service.

* Short term: Improve fitness,
ability to complete
ADL’s/IADLS, and self-
efficacy. Minimize exercise
barriers. Find enjoyable
types/modalities of exercise.

* Long-term: transition to
unsupervised, build
guideline-accordant physical

activity/exercise habits.’

* Short term: continue to
improve fitness,
function, exercise self-
efficacy and QOL.
Reduce barriers
associated with center-
based exercise

* Long term: maintain or
enhance guideline-
accordant physical
activity/exercise

habits.*
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Cancer Rehabilitation

Clinically Supervised Exercise

Supervised, Cancer-Specific

Community-Based

Generic or Unsupervised

Community-Based

less specialized

service.

Cost/funding
(Basen-Engquist et al.,

2017; Carvalho et al.,

Services covered by
most 3" party payers;

may be subject to patient

Not typically subsidized by 3™
party payers. May be offered at

no additional charge to the

Not typically subsidized by 3™
party payers. May be

subsidized alternatively (e.g.,

Not typically subsidized
by 3" party payers

(except Silver Sneakers).

2017; Cheville et al., copayments and payer patient in some cancer care workplace wellness, May be subsidized
2017; Covington et al., medical necessity settings. scholarships or donations) alternatively.

2019; Pergolotti et al.,  criteria.

2018)

Caveats * Limited availability or -+ Limited accessibility and * Limited availability or * May increase risk of

(Basen-Engquist et al.,
2017; Covington et al.,
2019; Pergolotti et al.,

2019)

accessibility due to
costs, location, 3™
party reimbursement,
etc.

* Likely not

reimbursable for

reimbursement
* Challenging for health care
providers to recognize need

and make referral

accessibility due to cost,
location, 3" party
reimbursement, etc.

(especially in rural areas)

exercise-related

adverse event for those

with more serious

health conditions or

those at risk for

moderate-to-severe
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Cancer Rehabilitation

Clinically Supervised Exercise

Supervised, Cancer-Specific

Community-Based

Generic or Unsupervised

Community-Based

survivors without
diagnosable
impairments

* Insufficient workforce
of rehabilitation
clinicians with cancer
specific training

* Growing, but limited
evidence of efficacy

and effectiveness

* Insufficient workforce of

clinicians with cancer-specific

training

* Cost for services may be high

* Services may not be cancer-

specific (e.g., combined with
cardiac rehabilitation or other

Services)

 Growing, but limited evidence

of efficacy and effectiveness

* Recommended (Marshall et

al., 2018), but lack of agreed
upon and mandated minimal

standards for implementation

* Lack of sustainable funding
model and program
accreditation standards

* Insufficient workforce of
exercise professionals with
cancer-specific training

* Services vary in eligibility
criteria, participant fees,
design, content and ability to
provide specialized care.

* Growing, but limited

evidence of effectiveness

cancer treatment-
related impairments

* Generic exercise
programs and self-
guided resources are
widely available but
rarely evidence-based
or delivered with
clinical expertise

* Individuals must be
motivated to maintain
activity and seek
out/use additional
resources (i.e., high

self-efficacy)
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Cancer Rehabilitation

Clinically Supervised Exercise

Supervised, Cancer-Specific

Community-Based

Generic or Unsupervised

Community-Based

General patient
qualifiers (synthesized

from literature review)

(Campbell et al., 2019;
Coletta et al., 2020;
Maltser et al., 2017;
National
Comprehensive
Cancer Network,
2019; Schmitz,

Campbell, et al., 2019)

* Presence (or
signs/symptoms) of a
health condition that
indicates high risk for
exercise-related
adverse event, or need
for specialized
rehabilitation care
(e.g., difficultly
managing
lymphedema;
lung/bone/brain
diagnosis or

metastasis)

* Presence (or signs/symptoms)
of a health condition that
indicates moderate risk for an
exercise-related adverse
during unsupervised exercise,
or need for specialized clinical
care during exercise (e.g.,
weakened immune system,
bowel or gastrointestinal
issues, history of falls)

* Difficulty completing some
ADL independently

* Functional limitations or
conditions that require clinical
supervision and/or

professional exercise

+ No health condition (or
signs/symptoms) that
indicate greater than low risk
of an exercise-related
adverse during supervised
exercise, or need for
specialized clinical care
during exercise

* Presence of a catheter

* Low exercise self-efficacy

* May have completed cancer
rehabilitation or clinically

supervised intervention

* No health condition (or

signs/symptoms) that
indicate greater than
low risk of an exercise-
related adverse during

unsupervised exercise

* High exercise self-

efficacy

* May have completed

cancer rehabilitation,
clinically supervised
intervention, or

community-based
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Cancer Rehabilitation Clinically Supervised Exercise

Supervised, Cancer-Specific

Community-Based

Generic or Unsupervised

Community-Based

* Inability to complete guideline to address specific
most ADL/IADL needs (e.g., impaired balance
independently due to neuropathy, mild

* Functional limitations fatigue, managing treatment
or conditions that side effects)

require a specialized
rehabilitation program
to address specific
needs (e.g., ataxia,
surgical restrictions,
severe pain or fatigue,

myopathy)

Note. ACSM= American College of Sports Medicine (ACSM), QOL = Quality of Life, [ADL= Instrumental Activity of Daily Living; ADL =

Activity of Daily Living.

¢ Other rehabilitation clinicians include: dietician/nutrition, psychology, social work, lymphedema or pelvic floor specialists, etc.
b Certifications: Clinical Exercise Physiologist (CEP; https://www.acsm.org/get-stay-certified/get-certified/cep) or Registered Clinical Exercise

Physiologist

¢ Certification: ACSM/American Cancer Society Cancer Exercise Specialist (https://www.acsm.org/get-stay-certified/get-

certified/specialization/cet)
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4 Certifications: Exercise Physiologist (https://www.acsm.org/get-stay-certified/get-certified/health-fitness-certifications/exercise-physiologist),
Personal Trainer (https://www.acsm.org/get-stay-certified/get-certified/health-fitness-certifications/personal-trainer), Group Exercise Instructor
(https://www.acsm.org/get-stay-certified/get-certified/health-fitness-certifications/gei)

® ACSM Exercise Guidelines for Cancer Survivors (Campbell et al., 2019)

DETERMINANTS OF POTENTIAL RISK EXERCISE/REHABILITATION STEPPED CARE NAVIGATION
AND/OR SPECIALIZED CARE NEED (as facilitated by EXCEEDS algorithm)

Environmental

and Structures ~._Factors
(impairment) N N
\
\
\
_ b@rsonal
\ Cancer
. Fa\C tors Rehabilitation

[ Assess

o |
‘ Conditions
\ A Clinically-
\ Of Hea|th ! Supervised
Y ¢
{ Participation Supervised,
W | (lnvolvement) Cancer-Specific
ot R Community-
Q . Based
Unsup: or Generic C b “‘I
Risk of adverse event
HIGH Low
Need for Specialized, stepped care
a. b.

Figure 3.1

EXCEEDS Algorithm Conceptual Model

Note. Appropriate navigation of the levels of exercise and rehabilitation stepped care (b) is a function of multidimensional factors (a), described
previously by the International Classification of Function, Disability and Health (International Classification of Functioning, Disability and
Health: ICF, 2001), and Alfano & Pergolotti et al. 2018 (Alfano & Pergolotti, 2018). Throughout the continuum of care these factors interact to

increase or decrease risk of exercise-related adverse event and need for specialized care. Figure (a) used with permission from Alfano and
Pergolotti (2018).
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Algorithm Development

To develop the EXCEEDS algorithm, I synthesized criteria associated with need (or no need) for
pre-exercise medical clearance, then grouped all criteria according to domain (i.e., activity level, disease,
or symptom). In each domain, I organized criteria by associated level of risk for exercise-related adverse
events. For example, | grouped criteria associated with high level of exercise-related adverse event
together (e.g., angina, shortness of breath, recent injury, or treatment). Next, I synthesized criteria
associated with need for specialized care and aligned each criterion with a level of stepped care as defined
in Table 3.1. Guided by the ICF, I grouped criteria into broad domains (e.g., disease side effects,
functional factors, and behavioral factors). Finally, I sorted each domain by decreasing need for
specialized care. For example, I grouped cancer-specific side effects associated with high need for
specialized care together and organized above domains associated with less specialized care.

Final criteria and stepped care triage recommendations for each domain (Table 3.2) were
established through an iterative consensus-building process with a multidisciplinary team of expert
stakeholders representing the following disciplines: exercise physiology, nursing, occupational therapy,
physiatry, physical therapy, behavioral science, medical oncology, and patient-advocacy (G.C., G.W.,
JF., TK., N.H., C.A., & M.P.). Each stakeholder reviewed and provided feedback on the rationale for
proposed criteria and recommendations (i.e., pre-exercise medical evaluation and level of stepped care).
Based on stakeholder feedback to further differentiate triage recommendations for each level of stepped
care, we stratified side effect and functional domains into two levels: Level 2 (i.e., need for rehabilitation)
and Level 1 (i.e., need for clinical supervision). In these domains, all criteria associated with need for
rehabilitation vs. clinically supervised exercise were categorized as “Level 2” vs. “Level 1.” For example,
fatigue is a common side effect of cancer treatment. Our literature review indicated cancer rehabilitation
is the most appropriate level of service for survivors with moderate-to-high levels of fatigue interfering
with daily activities (i.e., Level 2), while those with mild or controlled fatigue (i.e., Level 1) are likely to
benefit equally from clinically-supervised exercise, or unsupervised exercise if they have no additional
risk factors. Through ongoing consultation with reviewed literature and among the stakeholder team, I
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refined the EXCEEDS algorithm until stakeholder consensus was reached for all algorithm factors and

triage recommendations.

Results
Defining Characteristics of Exercise and Rehabilitation Stepped Care Services

Using a stepped care framework, exercise and rehabilitation services recommended for cancer
survivors include four levels, from the highest specialized care to the lowest: cancer rehabilitation;
clinically supervised exercise; supervised, cancer-specific community-based exercise; and unsupervised,
or generic, community-based exercise (Alfano et al., 2016; Cheville et al., 2017). Table 1 summarizes
characteristics that differentiate each level of stepped care including: level of care as described previously
by Alfano (Alfano et al., 2016); minimum requirements of delivery personnel; facility characteristics;
focus of service; short and long term goals of service; cost and functioning considerations; caveats; and
general patient qualifiers synthesized during our literature review.
Conceptual Model

Guided by the International Classification of Function, Disability and Health (ICF) (International
Classification of Functioning, Disability and Health: ICF, 2001) and the work of Alfano and Pergolotti
(Alfano & Pergolotti, 2018), Figure 3.1 depicts the multidimensional factors that can influence a
survivor’s need for exercise or rehabilitation stepped care services at any point along the continuum of
care. Throughout the continuum of care, ICF factors interact to increase or decrease risk of exercise-
related adverse events and need for specialized care (Figure 3.21). For example, the negative effects of
radiation on body structures and function increase risk for exercise-related adverse event and may lead to
activity restriction without rehabilitation intervention. Accordingly, the EXCEEDS algorithm is designed
to be used at any time to guide triage decision making based on an individual’s risk of exercise-related

adverse events and need for specialized care.
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Table 3.2

EXCEEDS algorithm domains, criteria, and supporting references

Algorithm Criteria

Domain

Reference(s)

Section 1: Medical Clearance Recommendation

Physical activity Yes or No: currently meeting exercise guidelines (Guidelines: >30 minutes of (American College of Sports
level moderate intensity exercise on >3 days per week for >3 months)® Medicine, 2018; Dalzell et al., 2017)
Chronic disease Yes or No: presence of >1 chronic disease or related complications, including: (American College of Sports

* heart failure

- kidney failure (or other renal disease)

- diabetes

* metastatic cancer to bones or brain, or another major organ
+ Unstable angina

- Dizziness resulting in loss of balance or consciousness

+ Major surgery with restrictions in past 3 months

* History of cardio toxic treatment

Medicine, 2018; Brown et al., 2015;
Macmillan Cancer Support, 2018;
National Comprehensive Cancer
Network, 2021; Warburton et al.,

2018)
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Yes or No: New, worsening or difficulty managing any of the following
conditions: lymphedema, ostomy, significant weight fluctuations, infection,
ataxia, malnourishment, severe fatigue, bone/back/neck pain and unusual

weakness

(Dalzell et al., 2017; Macmillan

Cancer Support, 2018)

High risk

signs/symptoms

Yes or No: presence of >1 complication or high-risk signs/symptoms associated
with the following diseases:
Cardiovascular or respiratory disease
Previous stroke, neurological condition, or spinal cord injury
Musculoskeletal injury or degenerative conditions
Recent steroid injection and potential for steroid-induces myopathy

Uncontrolled diabetes mellitus

(Brown et al., 2015; Dalzell et al.,
2017; Macmillan Cancer Support,
2018; National Comprehensive
Cancer Network, 2021; Warburton et

al., 2018)

Section 2: Triage Recommendations

Cancer-specific

factors

Yes or No, presence of >1 of the following factors:
Cancer Type (Head & Neck, Lung Myeloma, sarcoma, or metastasis to
bones, brain or other organ)
Fracture risk or severe osteoporosis or osteopenia
History of blood clot, deep vein thrombosis, or pulmonary embolism

Lymphedema high risk or difficulty managing

(Dalzell et al., 2017; Macmillan
Cancer Support, 2018; Maltser et al.,
2017; McNeely et al., 2016; National
Comprehensive Cancer Network,

2021)
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Level 2 functional

Yes or No, presence of >1 of the following factors:

(Brown et al., 2015; Dalzell et al.,

factors Mobility aid required to complete daily activities 2017; Macmillan Cancer Support,
Able to mobilize 1 block of less 2018; McNeely et al., 2016; Mohile et
Limited upper extremity range of motion al., 2018; National Comprehensive
ADL or IADL dependency Cancer Network, 2020, 2021;
Moderate-severe general mobility pain (hip knee, back, etc.) Pergolotti, Battisti, et al., 2020;
Ataxia or unusual weakness Schmitz, Campbell, et al., 2019)
Moderate cognitive declines that impair function
Peripheral neuropathy that is painful or limits function

Level 2 side Yes or No, presence of >1 of the following factors: (Dalzell et al., 2017; Macmillan

effects Moderate to severe fatigue (4+) Cancer Support, 2018; McNeely et

Neurological symptoms (dizziness/lightheaded; disorientation)
Blurred vision

Dyspnea

al., 2016)

Level 1 functional

factors

Yes or No, presence of >1 of the following factors:

Fall in previous six months

Other mobility issues including: decreased balance, decreased gait speed,

mild bodily pain when moving, difficulty with ADL/IADL

(Macmillan Cancer Support, 2018;
McNeely et al., 2016; Mohile et al.,
2018; Schmitz, Campbell, et al.,

2019; Wildes et al., 2018)
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Level 1 side Yes or No, presence of >1 of the following factors: (Dalzell et al., 2017; Macmillan

effects + Active treatment or surgery in past 3 months Cancer Support, 2018; McNeely et
Treatment side effects, including: al., 2016; National Comprehensive
Daily mild fatigue Cancer Network, 2021)
Mild neuropathy

Occasional cognitive difficulty

Orthostatic hypotension

Gastrointestinal (severe nausea; vomiting/diarrhea; dehydration;
inadequate food/fluid intake)

Urinary or fecal incontinence

Managed lymphedema

Weakened immune system: thrombocytopenia (low platelets), anemia

(low hemoglobin) or neutropenia (low white blood cell count)

Presence of a Yes or No, current or planned upcoming presence of catheter (Including, but not (Macmillan Cancer Support, 2018;
catheter limited to, peripherally Inserted Central Cather (PICC), intraperitoneal catheter, or National Comprehensive Cancer
ostomy) Network, 2021)
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Exercise self- Yes or No, high confidence in ability to exercise at least 3 times per week for at (Macmillan Cancer Support, 2018;

efficacy least 30 minutes per day over the next 3 months without support from an exercise =~ McNeely et al., 2016; National
professional. Comprehensive Cancer Network,
2021)

Note. *Measure: Physical Activity Vital Sign (PAVS) (Ball et al., 2016)
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The EXCEEDS Algorithm

The EXCEEDS algorithm is a two-part tool designed to identify exercise-related risk and provide
appropriate triage recommendations. In the EXCEEDS algorithm, risk-stratified branching logic is used in
each section and domain to minimize the amount of information necessary to make medical clearance and
triage recommendations. Figure 3.2 illustrates the EXCEEDS algorithm flow chart. Survivors should be
re-evaluated at each stage of the continuum of care (Courneya & Friedenreich, 2007) as part of
prospective surveillance (Stout et al., 2012; Watson et al., 2012) and in the presence of any adverse event,

change in health status, or exercise motivation.
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Section 1: Medical Clearance Recommendation

KEY

Triage recommendation
limited due to medical
history

PHYSICAL
ACTIVITY
LEVEL
Active Inactive Lowest triage recommendation:
A Supervised, cancer-
specific community-based

1

CHRONIC
DISEASE

CHRONIC
DISEASE

* Clinically-supervised

CANCER-
SPECIFIC
FACTORS

L2
FUNCTIONAL
FACTORS

Juana asianpo fo ys1y

CANCER
L— —>

L1
FUNCTIONAL
FACTORS

NO YES

CLINICALLY-

SUPERVISED
EXERCISE
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SUPERVISED,
CANCER-
SPECIFIC
EXERCISE

EXERCISE SELF-
EFFICACY

Need for Specialized, stepped care

UNSUPERVISED
—
NO YES OR GENERIC
| EXERCISE
Refer to supervised,

concer-specific exercise

Figure 3.2
EXCEEDS Algorithm Flow Chart Diagram

Section 1 of the algorithm includes three domains (Physical Activity Level, Presence of Chronic
Disease, and Medical Follow-Up) that determine need, or no need, for pre-participation medical

clearance. Pre-exercise medical clearance is indicated only for individuals who are insufficiently active
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(i.e., <30 minutes moderate intensity exercise, 3x per week for 3 months (American College of Sports
Medicine, 2018)) and answer yes to any question in the chronic disease or medical follow-up domains.
Section 2 includes seven domains: cancer-specific factors; functional factors (level 1 & 2); side effects
(level 1 & 2); presence of catheter; and exercise self-efficacy. Stop logic is used in each domain to
immediately provide a recommendation when a risk/specialized care need is identified. For example, if a
survivor answers yes to any question in the cancer-specific factors domain, referral to cancer
rehabilitation is immediately recommended and no additional questions are prompted. Table 2 provides
additional detail on the criteria and references for each domain.
Justification of Triage Recommendations for Each Stepped Care Level: Highest Specialized to Lowest

Cancer Rehabilitation. Cancer rehabilitation services are delivered by licensed healthcare
professionals with expertise in therapeutic interventions to maintain or restore function, reduce symptom
burden, improve quality of life, and maximize independence by improving a survivor’s ability to
participate fully in work, leisure, and other life roles (Alfano et al., 2016; Alfano & Pergolotti, 2018).
Randomized trials and practice-based evidence have demonstrated many of these benefits throughout the
continuum of care, including enhanced physical health or functioning (Scott et al., 2013; Spence et al.,
2010), reduced symptom burden (Spence et al., 2010), and enhanced quality of life and participation
(Hunter et al., 2017b; Mewes et al., 2012; Pergolotti et al., 2019; Spence et al., 2010). Physical and
occupational therapists (PT/OT) are the primary recipients of triage recommendations from the
EXCEEDS algorithm due to the exercise-related nature of the tool and fall within PT/OT scope of
practice. However, additional members of the cancer rehabilitation team are included in Table 1 because
many survivors will have needs outside the PT/OT scope of practice. Using the EXCEEDS algorithm
triage to cancer rehabilitation is recommended for all individuals who have one cancer-specific factor,
one level 2 functional factor, or one level 2 side effect.

Clinically Supervised Exercise Services. Clinically supervised exercise services may be a
pragmatic and accessible supplement to cancer rehabilitation for some individuals with comorbidities
(e.g., a survivor with cardiac instability but no other functional limitations) or for those with limited
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accessibility to rehabilitation for geographic or financial reasons (e.g., no local cancer-specific
rehabilitation clinicians; no or limited insurance; or high out-of-pocket costs). Intervention is typically led
by an exercise clinician with oversight from a rehabilitation or other clinical specialist including nursing.
Although the effectiveness of these programs has not been reviewed exclusively, many studies have
demonstrated positive effects and impacts for cancer survivors, including decreased fatigue (Kirkham et
al., 2016; H. J. Leach et al., 2018; Santa Mina et al., 2017) and improved function (Cheville et al., 2019;
Kirkham et al., 2016; H. J. Leach et al., 2018; Santa Mina et al., 2019), quality of life (Kirkham et al.,
2016), symptom management (Cheville et al., 2019), fitness (Kirkham et al., 2016), physical activity level
(Santa Mina et al., 2017), and health-care utilization (Cheville et al., 2019). However, we recommend a
minimum requirement of an evaluation by a qualified cancer rehabilitation practitioner prior to initiating
exercise programs to ensure the survivor’s safety and maximum benefit. Clinically supervised exercise is
the minimum level of care recommended for individuals who are currently inactive and who have at least
one response in the chronic disease or medical follow-up domains. Using Section 2 of the EXCEEDS
algorithm, we recommend triage to clinically supervised exercise for individuals with one level 1
functional factor or one level 1 side effect.

Supervised, Cancer-Specific Community-based Exercise. Many cancer-specific and
supervised programs exist across the U.S. (Table 1) and the American College of Sports Medicine
(ACSM) has recently led efforts to consolidate information about these programs into a publicly available
database for clinician and individual use. The reach, effectiveness, implementation, impact (on quality of
life) and maintenance of cancer-specific community-based programs have been recently summarized
(Covington et al., 2019). In general, these programs are safe and effective to improve quality of life
(Covington et al., 2019; Musanti & Murley, 2016) and physical function (Swartz et al., 2017). Many
individual programs have demonstrated improvements in cancer-specific outcomes (Hsieh et al., 2008;
Marker et al., 2018) and long-term sustainability (Haas et al., 2012; Heston et al., 2015; Irwin et al., 2017;

Noble et al., 2012; Santa Mina et al., 2017), including the Livestrong® at the YMCA program (Irwin et
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al., 2017), which was available in 791 YMCAs across the US (April 2020). Supervised, cancer-specific
community-based exercise is the minimum level of care recommended for individuals who are currently
active and have a positive response in the medical follow-up domain. Using Section 2 of the EXCEEDS
algorithm, I recommend that individuals who either have a catheter (National Comprehensive Cancer
Network guidelines (National Comprehensive Cancer Network, 2021) or have low exercise self-efficacy?
should be triaged to supervised, cancer-specific community-based exercise interventions.

Unsupervised or Generic, Community-Based Exercise. Unsupervised community-based
exercise includes self-directed exercise in any setting, often community- or home-based. I include generic
(i.e., non-cancer specific) community-based services in this category because they lack cancer-specific
supervision. Generic exercise includes traditional fitness classes, SilverSneakers®, worksite wellness, and
personal training with a non-specialized trainer. Evidence suggests that supervised exercise is superior to
unsupervised exercise for cancer survivors (Westphal et al., 2018); therefore, I have based triage
recommendations on a survivor’s level of exercise self-efficacy. Although home-based exercise is often
preferred by survivors (Karvinen et al., 2007; Rogers et al., 2009; Trinh et al., 2012), research has
demonstrated mixed effects on function, cancer-specific outcomes, and quality of life (Cheng et al.,
2017; Schmitz, Troxel, et al., 2019; Swartz et al., 2017). Recommendations for home-based exercise
should be made with caution, based on the needs of the survivor, and accompanied by personal support
and local resources. The EXCEEDS algorithm recommends that individuals with high exercise self-

efficacy and no other concerns can start or continue independent or generic community-based exercise.

1 https://www.livestrong.org/what-we-do/program/livestrong-at-the-ymca

2 Exercise self-efficacy as defined in the EXCEEDS tool is an individual’s level of confidence in their

ability to perform moderate intensity exercise at least 30 minutes per day, at least three times per week,

for three months.
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Survivors may be encouraged to participate in independent or generic community-based exercise as a
complement to specialized services at the discretion of the appropriate rehabilitation or exercise
professional.
Discussion
The EXCEEDS algorithm is an innovative tool that can be used at point of care or point of need

to determine the safest and most efficacious exercise and rehabilitation interventions and facilitate
patient-centered referrals in alignment with current recommendations. Through our collaborative
development effort led by multidisciplinary stakeholders, I have closed critical gaps, enhanced clinical
decision making, and integrated exercise and rehabilitation into a routine component of cancer care. To
maximize the utility and adaptability of the EXCEEDS algorithm, I combined risk stratification® and
health-care need decision-making processes? (Watson et al., 2012) into one step-by-step evidence-based
decision-making process. Watson, Stout, and colleagues (Stout et al., 2012; Watson et al., 2012)
previously emphasized the importance of this dual approach for surveillance during cancer survivorship
and provided a prospective surveillance framework to guide the timing of evaluation that can be
integrated into clinical pathways (Stout, Brown, et al., 2020).
Limitations and Next Steps

This manuscript presents the current version of the EXCEEDS algorithm; the tool is not yet widely
available and additional research and validation are required prior to widespread dissemination. A Delphi
study is currently underway to gain consensus for the EXCEEDS algorithm’s acceptability and strategic

implementation, including needs for adaptation and integration with existing digital and clinical

3 Risk stratification is “the process of quantifying the probability of a harmful effect to individuals

resulting from a range of internal and external factors.”(Watson et al., 2012)

4 Health-care need is “the capacity to benefit from health care” (Watson et al., 2012)
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platforms. The development team will adapt the EXCEEDS algorithm using an iterative process similar to
the one described earlier. Finally, validation and clinical implementation effectiveness trials of the
algorithm will be formulated, based on results from the Delphi study. The sensitivity and specificity of
the algorithm will be determined through comparison to current recommendations. I plan to test the
efficacy of the algorithm retrospectively in a large clinical registry sample and compare EXCEEDS
algorithm recommendations to those made by the ACSM and PAR-Q collaboration (Igwebuike et al.,
2017; Warburton et al., 2011; Whitfield et al., 2017). Although beyond the scope of this article, additional
work is needed to further understand the role of various types of supervision, such as indirect or direct
supervision and synchronous or asynchronous virtual platforms.
Conclusion

The EXCEEDS algorithm is designed to address current barriers to exercise and rehabilitation
care coordination by providing a common language to understand and differentiate levels of care, a
practical model to conceptualize individualized needs, and an evidence-based guide to support point of
care or point of need decision making. Implementation of the final version of the EXCEEDS algorithm is
planned for both clinician-facing and survivor-facing platforms, including electronic medical records,
patient portals, smartphone applications, and print materials. Thus, implementation of the EXCEEDS
algorithm has potential to optimize survivorship care through improved ability to connect the right

survivor, to the right service, at the right time.
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Chapter 4: Consensus-Based Validation of The EXCEEDS Algorithm: Part 1 of an International

Modified Delphi Study

Introduction

Risk-stratified clinical pathways that can be initiated at point of care (i.e., during routine clinical
encounter/procedure) or point of need (i.e., any other time a patient has needs) are required to improve
CRES coordination (Alfano, Mayer, et al., 2019; Howell et al., 2020; C. R. Leach et al., 2020; Mayer &
Alfano, 2019). Specifically, a clinical decision support tool that can integrate biomedical information and
individual characteristics is needed to support equitable and efficient care coordination between oncology
and Cancer Rehabilitation or Exercise Services (CRES) (Alfano, Jefford, et al., 2019). However,
systematic review of evidence (Khairat et al., 2018) and a recent study by Knoerl and colleagues
examining the impact of a chemotherapy-induced peripheral neuropathy screening algorithm (Knoerl et
al., 2021), show that simply developing a clinical decision support tool and implementing it is insufficient
to enhance care coordination. In these studies, lack of a priori stakeholder engagement to validate the
tool’s efficiency and acceptability was a critical barrier to successful implementation. Therefore, targeted
efforts are needed to engage oncology and CRES stakeholders (i.e., clinicians, survivors, researchers,
administrators) in the development, pragmatic validation and implementation of a CRES clinical decision
support tool.

I conducted a modified Delphi study to engage international stakeholders to validate the Exercise
in Cancer Evaluation and Decision Support (EXCEEDS) algorithm. The EXCEEDS algorithm (Figure
3.2 and Table 3.2) is a two-part cancer-specific decision support tool that combines biomedical and
individual characteristics associated with risk of exercise-related adverse events and need for supervised
skilled CRES, into a two-section risk-stratified guide. Section 1 can be used to identify exercise-related
risk (i.e., need for pre-exercise medical clearance), and Section 2 can be used to provide appropriate triage

recommendations at point-of-care or point-of-need (Covington, Marshall, Campbell, et al., 2021).
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In this chapter I report the primary aims of the Delphi Study: to evaluate (1) decision making
efficiency and (2) consensus for acceptability of the EXCEEDS Algorithm. I also report analyzed
participant open-ended feedback to inform pre-implementation revisions or adaptations to optimize
efficiency and acceptability. Secondary aims of the Delphi Study were to elucidate pragmatic
implementation priorities for the EXCEEDS algorithm and are reported separately (see Chapter 5).
Procedures

Delphi methodology was selected to validate the EXCEEDS algorithm because it is ideal to
engage a large audience of geographically diverse expert stakeholders without in-person contact
(Trevelyan & Robinson, 2015); appropriate to establish consensus in health research (Trevelyan &
Robinson, 2015); and used previously to validate a variety of clinical support tools or frameworks (Boyer
et al., 2020; Chang et al., 2010; Hagen et al., 2008). To validate the EXCEEDS Algorithm, I modified the
traditional first “round” of a Delphi study to encourage focused feedback on utility and acceptability of
the EXCEEDS algorithm (vs. idea generation). Otherwise, the study was conducted following established
guidelines (Birko et al., 2015; C. C. Hsu & Sandford, 2007; Trevelyan & Robinson, 2015), and reported
in accordance with recommendations to improve rigor and transparency (Sinha et al., 2011). The current
study was deemed exempt from review by the Institutional Review Board at Colorado State University
(20-10145H).

Recruitment and enrollment

I recruited experts in the fields of oncology, cancer rehabilitation or exercise oncology via study
advertisement posted online and list serv emails. Experts meeting minimal inclusion criteria (i.e.,
clinician, researcher or administrator with Bachelor of Science degree and experience in oncology, cancer
rehabilitation or exercise) completed an online consent form and provided their email address to be
recontacted. I allowed participants three weeks to complete the survey and sent two reminder emails.
Incomplete surveys were considered lost to follow up. The consent and survey were conducted online,

facilitated by Qualtrics Software, Version XM.(Qualtrics, 2020)
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Participants

Of the 228 individuals who accessed the online consent form, 206 (90.4%) were eligible and
consented to participate. Of those, 133 (64.6%) completed the survey and were included in the analysis
for this study. Participant characteristics are described in Table 4.1.
Table 4.1

Characteristics of participants included in analysis (N=133)

Characteristic n %
Sex
Male 30 22.6
Female 102 76.7
Prefer not to answer 1 0.8
Age group
21-34 years old 38 28.6
35-44 48 36.1
45-54 47 353
Race?
White 112 84.8
Asian 14 10.6
Black/African American 3 2.3
Native Hawaiian or other pacific 3 2.3
islander
Spanish/Latino ethnicity (yes) 8 6.0%
Country
USA 97 72.9
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Characteristic n %
Canada 23 17.3
Aus 3 2.3
Israel 3 2.3
Other (Italy, Costa Rica, Denmark, 8 6.0
Japan)
Highest degree
B.S. 26 19.5
Masters-level 27 20.3
Clinical doc. 33 24.8
PhD or ScD 22 16.5
MD 23 17.3
Other 2 1.5
Primary discipline "
PT 58 43.6
Oncology 33 24.8
Ex Science 23 17.3
Research 15 11.3
OoT 18 13.5
Physiatry 10 7.5
Nursing 6 4.5
Other ° 4 3.0
Has cancer rehabilitation or exercise clinical 73 54.9

certification (yes)

Years of experience
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Characteristic n %

1-3 years 10 7.5
3-10 years 41 30.8
10-20 years 41 30.8
Over 20 years 41 30.8
Stakeholder group
Health care admin 19 14.3
Licensed rehab professional 72 54.1
Certified exercise professional 17 12.8
Other health care provider 62 46.6
Policy maker 1 0.8
Research 41 30.8
Other ¢ 6 4.5
Current role
Clinician 83 62.4
Researcher 24 18.0
Admin 16 12.0
Educator 5 3.8
Other ° 4 3.0
Missing 1 0.8

Note. * Race not reported by 1 participant.

® Could select multiple. Do not add to 100%.

¢ Other discipline included: psychology, internal medicine, speech language pathologist.

4 Other stakeholder groups included: consultant, survivor advocate, health care education professional,
cancer previvor, business development, nonprofit director.

¢ Other current role included: advocate, mentor, non-profit founder, program development.
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Survey

I randomized participants to review two (out of four) case studies (Appendix 4.1) to make two
recommendations in series. They recommended: (1) yes/no pre-exercise medical clearance is necessary,
and (2) the most appropriate level of intervention for triage (options: cancer rehabilitation, clinically
supervised, cancer-specific community-based, generic/unsupervised community-based). Next, the
EXCEEDS algorithm (Figure 3.2 and Table 3.2) was provided as a downloadable interactive PDF and
participants repeated each case study using EXCEEDS to guide decision making. After using the
algorithm, participants rated acceptability using the validated 4-item, Acceptability of Intervention
Measure (AIM) (Weiner et al., 2017), then had the option to provide open-ended feedback algorithm
format and content.
Statistical analysis

Case study decision making efficiency. Efficiency when using the EXCEEDS algorithm was
evaluated in terms of decision accuracy (correct/incorrect) and the number of seconds required to make
the triage decision (decision duration) for each case study. To determine accuracy, I coded each medical
clearance and triage decision as correct or incorrect, then calculated and descriptively compared the
proportion of correct responses between conditions (Individual vs. EXCEEDS). I established an a priori
benchmark of 75% to indicate acceptable decision accuracy, meaning the absolute proportion of correct
responses when using the EXCEEDS algorithm must increase and equal 75% or greater to be considered
an “acceptable” improvement in accuracy. Decision duration (seconds) was collected during each survey
by Qualtrics software. To address potential outliers due to unlimited survey length, I plotted average
duration using histograms then removed outliers greater than three standard deviations above the mean.
Then I used paired samples 7-tests to compare triage decision duration (seconds) between individual and
EXCEEDS conditions for each case study. The significance level was set to p<.05.

AIM consensus for algorithm acceptability. Using the AIM, participants rated acceptability in
four domains (“meets approval,” “appealing,” “like using” and “welcome in practice/discipline’) on a 5-
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point Likert scale (1 = completely disagree, 5 = completely agree). Higher average scores indicated
greater acceptability of each domain and overall acceptability (Weiner et al., 2017). Test-retest reliability
of the AIM has been established previously (Weiner et al., 2017). Quantitative (AIM) and qualitative
(open-ended feedback) acceptability outcomes were evaluated using sequential mixed method analysis
(Teddie & Tashakkori, 2007). To establish consensus for acceptability in each AIM domain, I calculated
descriptive statistics (mean and standard deviation, median and interquartile range [IQR]), then calculated
the proportion of participants who responded “agree” (4) or “strongly agree” (5). To evaluate overall
acceptability, I followed AIM scoring instructions and calculated descriptive statistics (mean and standard
deviation) (Weiner et al., 2017). Cut off scores indicating “high” acceptability have not yet been validated
for AIM overall acceptability score, therefore I established an a priori mean of 4/5 points (i.e., “agree”) as
a benchmark. I defined consensus as 70% or more participants “agree” or ” strongly agree,” with each
AIM domain, based on the definition of consensus used in previous Delphi studies (Kleynen et al., 2014;
Vogel et al., 2019).

Following guidelines for inductive qualitative analysis (Savin-Baden & Major, 2013), I reviewed
all open-ended responses, then re-read each response while recording key terms and themes described by
the participants (e.g., “flow diagram”, “criteria detail”, “terminology”). I repeated this process until a
preliminary list of codes was established, then performed line-by-line coding of all responses using
NVivo software (QSR International, 1999). After initial coding, I reviewed all coded data and organized
into major themes as appropriate. All committee members reviewed the final coding mechanisms and
resulting themes. Data triangulation was performed by consulting AIM scores for each participant to
enhance rigor and credibility(Savin-Baden & Major, 2013). Qualitative outcomes include description and
frequency of major themes, description and frequency of sub-themes, and corresponding participant

quotes (Appendix 4.2).
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Results

Case study decision making efficiency

Comparative decision efficiency favored the EXCEEDS algorithm in terms of accuracy and

decision duration (Table 4.2). In all case studies, medical clearance decision accuracy improved and

achieved the benchmark of 75% accuracy when using the EXCEEDS algorithm. Medical clearance

decision accuracy ranged 76.6% to 91.5% when using EXCEEDS, compared to 59.4% to 71.8% accuracy

without. In three of four (75%) cases, triage level decision accuracy improved when using EXCEEDS,

and two cases achieved the 75% accuracy benchmark. Triage level accuracy when using EXCEEDS

ranged 28.1% to 83.1%, compared to 28.1% to 71.8% accuracy without. For all case studies, triage level

decision duration (seconds) was significantly shorter when using the EXCEEDS algorithm (p<.05).

Average improvement in triage decision duration ranged from 15.03 +31.91 seconds (“Greg”, #(65)=3.83,

p =.00) to 32.6 = 53.21 seconds (““Anna”, 1#(62)=4.86, p = .00).

Table 4.2

Decision accuracy and duration, individual vs. EXCEEDS condition for each case study

Individual EXCEEDS
Case Medical Triage Triage level | Medical Triage level  Triage level
clearance level (n, %  duration, sec | clearance (n, % correct) duration, sec
(n, % correct)  correct) (M £SD) (n, % correct) (M £S8D)
Anna 51 (71.8%) 51 (71.8%) 74.64+50.96 | 71 (91.5%)* 59 (83.1%)*  42.04 +35.31°
Bob 43 (67.2%) 26 (40.6%) 52.22+45.43 | 49 (76.6%)* 30 (46.9%) 35.50 +£28.70°
Dianne 38 (59.4%) 18 (28.1%) 57.73 +£48.16 | 51 (79.7%)* 18 (28.1%) 27.29 +21.25°
Greg 45 (67.2%) 41 (61.2%) 33.05£29.93 | 58 (86.6%)*  55(82.1%)* 18.02+17.27°

Note. Correct medical clearance decisions according to EXCEEDS: Anna (yes), Bob (no), Dianne (no),
Greg (no). Correct triage level decisions according to EXCEEDS: Anna (rehabilitation), Bob
(rehabilitation), Dianne (clinically supervised), Greg (unsupervised or generic community-based).

* Compared to Individual condition, accuracy improved in the EXCEEDS condition and achieved
hypothesis of >75% accuracy
b Compared to Individual condition, triage level decision duration was shorter in EXCEEDS condition,

p<.05.
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AIM consensus for algorithm acceptability

Consensus for acceptability was achieved in three out of four acceptability domains: “meets
approval” (712%), “is appealing” (86%) , and “welcomed in my practice/discipline” (18%), see Table 4.3
for all domain scores and inter-rater agreement. AIM overall score was M=3.90 + 0.473 (range = 1.0 —
5.0). Most participants (n = 111, 82.7%) provided open-ended feedback, resulting in 305 comments
related to the content and format of the algorithm. Three major themes arose during analysis: (1)
perceived strengths of the existing algorithm (n = 123, 40.9%; e.g., flow chart visual, organization, and
content), (2) considerations for implementation (n = 93, 30.5%; e.g., key populations, stakeholder groups
and use-cases for implementation), and (3) areas to consider for revision (n = 87, 28.5%; e.g., readability
of risk factors, domain terminology, some components of flow chart). Each major theme is summarized in
Appendix 4.2 including sub-themes and participant quotations.
Table 4.3

Expert-rated acceptability of the EXCEEDS algorithm and inter-rater agreement by domain

AIM domain question * Average Median rating, Inter-rater
rating, (IOR) agreement,
Mean +SD n (%)

“The EXCEEDS algorithm meets my approval” 379+£0.79 4.0@3B.0-4.0) 96 ((72.2%)

“The EXCEEDS algorithm is appealing to me” 4.05+0.81 4.0(5.0-50) 113(85.5%)
“I like using the EXCEEDS algorithm” 376 £0.92 4.0(3.0-4.0) 90 (67.7%)
“I welcome the EXCEEDS algorithm in my 402+0.78 4.04.0-5.00 103 (77.5%)

discipline or practice”

Note. AIM = Acceptability of Intervention Measure, average rating reflects individual level agreement
with each domain.

* Domain rating scale: 1 (complete disagree) to 5 (completely agree)

® Proportion of participants who rated the domain >4 (“agree”)
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Discussion

In this study, I used Delphi methodology to engage real-world CRES stakeholders to evaluate
efficiency and establish consensus for acceptability of the EXCEEDS algorithm to guide CRES decision
making. Use of the EXCEEDS algorithm resulted in enhanced CRES decision efficiency (decision
accuracy and duration) in most conditions, and consensus for acceptability was achieved in 75% of
domains. Stakeholder-rated acceptability of the EXCEEDS algorithm was higher (Mean score= 3.90 +
0.47, domain range = 3.76 — 4.05, n=133) than reported in the study by Knoerl and colleagues (2021)
(Mean score = 3.21, domain range= 2.89 — 3.95, n=19) (Knoerl et al., 2021) Furthermore, the lowest rated
acceptability domain reported by Knoerl and colleagues (2021) pertained to utility of the algorithm at
point of care (Mean score =2.89 + 1.29). In the present study, the two highest-rated acceptability
domains were related to utility at point of care, and each achieved consensus (86% and 76% agreement).
Because lack of pre-implementation evaluation of algorithm clinician perceptions was a barrier to
successful implementation in the study by Knoerl et al. (2021), the results of this study provide promising
evidence that the EXCEEDS algorithm could be successfully implemented to improve CRES decision
making.

To our knowledge, EXCEEDS is the first algorithm of its kind to be validated as an efficient and
acceptable decision support tool prior to implementation. Online recruitment and data collection methods
were a strength of this study that enabled participation from a diverse group of experts representing each
CRES discipline. Stakeholder engagement and retention were higher than reported by previous Delphi
studies recruiting clinical experts, including oncology clinicians.(T. Hsu et al., 2020; Schneider et al.,
2017) Traditionally the ideal sample size for a Delphi study is 6-50 [9], however a large sample was
especially important in this study to optimize rigor to evaluate algorithm efficiency (via randomized case
studies), and to establish consensus for acceptability from the perspectives of real-world stakeholders. In
addition, most participants elected to provide open-ended feedback to further inform our understanding of
algorithm acceptability.
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Limitations

Although the EXCEEDS algorithm is designed for point-of-care or point-of-need use, the present
study only simulates use at point of care. Thus, the findings of this study cannot be extrapolated to
efficiency and acceptability at point of need. In addition, lack of purposeful sampling due to online-
enrollment methods allowed for any individual who met the minimum inclusion criteria to enroll in the
study. The wide range in experience and perspectives of participants in this study is practical for the aims,
but likely contributed to variability in participant responses, particularly for CRES decision efficiency.
Future directions

The algorithm development team (Covington, Marshall, Campbell, et al., 2021) will use the
results of this study to systematically revise the EXCEEDS algorithm. Specifically, each of the three
qualitative themes will be considered a priority area for pre-implementation revision and future
adaptation. Implementation priorities (e.g., key stakeholders, platforms, and strategies) will be determined
by the Development team following evaluation of the Delphi study secondary aims (i.e., determine
consensus for implementation priorities) and corresponding surveys (n=2). Future validation of the
algorithm will build from the results of this study and use similar methodology (including stakeholder
engagement & mixed method analysis) to evaluate utility at point of need. In addition, pragmatic
validation of the algorithm is planned using retrospective cohort and case-series study designs to establish
prescriptive utility. Hybrid study designs will be used to simultaneously study implementation strategies
associated with optimal adoption and utilization of the EXCCEDS algorithm, and effectiveness to
improve decision making in real-world point-of-care and point-of-need scenarios.
Conclusion

The results of this study provide compelling evidence that the EXCEEDS algorithm may be an
efficient, acceptable, and pragmatic tool to support real-world CRES decision making for
multidisciplinary stakeholders. Thus, implementation of the EXCEEDS algorithm could be a novel and
pragmatic solution to improve care coordination for CRES at point of care or point of need during
survivorship.
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Chapter 5: Consensus-Based Implementation Priorities for The EXCEEDS Algorithm: Part 2 Of

An International Modified Delphi Study

Introduction

Since 2007, the American Medical Informatics Association (AMIA) has recommended clinical
decision supports to enhance screening and clinical care coordination at point of care or point of need
(Osheroff et al., 2007). Decision supports exist in a variety of forms (e.g., clinical guidelines, algorithm,
clinical pathways) and have been integrated into a variety of health care platforms (e.g., computerized
alerts/reminders, patient data dashboards, disease-specific order sets/templates) to integrate biomedical
information, individual characteristics, and evidence-based reasoning for patient-centered clinical
recommendations (Osheroff et al., 2007; Sittig et al., 2008). In cancer care, use of decision supports is
associated with reduced prescriber error rates and enhanced adherence to clinical practice guidelines
(Pawloski et al., 2019), including disease risk factor screening and referral for preventative or follow up
care clinical tests or treatments (Mazo et al., 2020). However, lack of decision support to address the
functional (vs. medical) sequelae of cancer treatment by identifying those likely to benefit from CRES is
an important gap in research and a barrier to equitable, guideline concordant cancer care (Alfano, Jefford,
et al., 2019; Alfano, Leach, et al., 2019).

Evidence from systematic reviews show that developing a decision support tool is merely the first
step — strategic selection and utilization of stakeholders (i.e., users who will adopt and champion the
tool), platforms (i.e., media and methods to access/use the tool) and strategies (i.e., techniques to promote
integration and adoption) are critical for successful implementation of decision supports in clinical
practice (Damschroder et al., 2009; Osheroff et al., 2012; Powell et al., 2015; Using Prioritization
Matrices to Inform UX Decisions, 2018). In cancer care specifically, low stakeholder buy in, impractical
platform selection, and lack of a priori use of implementation strategies have been associated with low
integration and adoption of existing decision supports and minimal impact on clinical guideline adherence
(Khairat et al., 2018; Knoerl et al., 2021). International multidisciplinary leaders in clinical oncology,
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rehabilitation, and exercise warn lack of efficient communication between disciplines is a critical barrier
to CRES care coordination, and that future models of care will require “synergy” between disciplines
(Coletta et al., 2020) and a precision-based medicine approach to identify the right patients and match
them with the right CRES at the right time (Alfano, Jefford, et al., 2019; Covington, Marshall, Campbell,
et al., 2021). Dynamic use and iterative evaluation of implementation strategies targeted at the individual
(i.e., stakeholder or user) and organizational levels (i.e., clinic or health care organization) are critical for
successful health care innovations (Damschroder et al., 2009). In addition, tremendous growth in digital
engagement and consumerism of digital patient health information is creating increased pressure on
health care systems to utilize digital platforms (Dicker & Jim, 2018; Fisch et al., 2016; Gonzalez, 2018).

The Exercise in Cancer Evaluation and Decision Support (EXCEEDS) algorithm (Figure 3.2 and
Table 3.2) combines biomedical and individual characteristics associated with risk of exercise-related
adverse event and skilled need for supervised CRES with evidence-based reasoning for patient-centered
recommendations. The EXCEEDS algorithm is specifically designed to support multi-user (oncology,
general practice, rehabilitation, exercise, survivors) clinical decision making in a variety of platforms
(e.g., electronic medical record, open-access internet, application technology, patient handout). However,
there are no established best practices to guide practical selection of the right stakeholder group, the right
platform, or the right strategy for implementation.

In “Part 1” of this modified international Delphi study (Chapter 4), the EXCEEDS algorithm was
associated with improved CRES decision making efficiency and consensus was established for algorithm
acceptability. The aims of this study were to establish expert consensus for implementation priorities for a
CRES decision support algorithm in three domains: (1) stakeholders, (2) platforms, and (3)

implementation strategies. I used a modified Delphi methodology to achieve these aims.

Procedures
I selected Delphi methodology to accomplish the aims of this study because it is an effective

means to gain and measure consensus from a group of expert stakeholders (Holey et al., 2007), and
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important for development and implementation of new technology and innovations in healthcare (Birko et
al., 2015; Trevelyan & Robinson, 2015). Traditional Delphi methodology can be modified, while
maintaining the key features of participant anonymity, controlled feedback provided to participants,
aggregate group response statistics, and expert feedback (Trevelyan & Robinson, 2015).With that in
mind, I designed two surveys to determine expert consensus via repeating surveys where content is
informed by results of the preceding survey, and consensus is determined over iterative examination
(Trevelyan & Robinson, 2015). I invited all participants who completed Part 1 of the Delphi study
(N=133) to participate in Part 2 via email. Participants were given three weeks to complete each online
survey, and two reminder emails were sent out. After 3 weeks, I considered incomplete surveys lost to
follow up. All consent and survey procedures were conducted online, facilitated by Qualtrics Software,
Version XM (Qualtrics, 2020). This study was exempt by the Institutional Review Board at Colorado
State University #20-10145H.
Participants

Seventy-six participants completed the first survey (57.1%) and 55 (72.4%) completed the second
survey. See Table 5.1 for a description of the characteristics of participants in each survey.
Table 5.1

Characteristics of participants in EXCEEDS Delphi study, Round/Survey 2 & 3

Characteristic Round 2, N=76 (n, %) Round 3, N=55 (n, %)
Sex
Male 21 (27.6) 14 (25.5)
Female 55 (72.4) 41 (74.5)
Age group
21-34 years old 21 (27.6) 15 (27.3)
35-44 25(32.9) 17 (30.9)
45-54 30 (39.5) 23 (41.8)
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Race
White
Asian
Black/African American
Native Hawaiian or other
Pacific islander
Country
USA
Canada
Australia
Japan
Israel
Other (Italy, Costa Rica,
Denmark)
Highest degree
B.S.
Masters-level
Clinical doc.
PhD or ScD
MD
Other
Primary discipline
PT
Oncology

Ex Science

66 (88.0)
5(6.70)
2 (2.63)

2 (2.63)

49 (64.5)
18 (23.7)
2 (2.63)
2(2.63)
2 (2.63)

3(3.95)

16 (21.1)
13 (17.1)
18 (23.7)
14 (18.4)
13 (17.1)

2 (2.63)

33 (43.4)

23 (30.3)

18 (23.7)

65

47 (87.0)
5(9.09)
1(1.82)

1(1.82)

33 (60.0)
14 (25.5)
2 (3.64)
2 (3.64)
1(1.82)

3(5.45)

11 (20.0)
10 (18.2)
12 (21.8)
12 (21.8)
10 (18.2)

11 (20.0)

11 (20.0)
26 (47.3)

7(12.7)



Research
oT
Physiatry
Nursing
Other
Has cancer rehabilitation or
exercise clinical certification (yes)
Years of experience
1-3 years
3-10 years
10-20 years
Over 20 years
Stakeholder group
Health care admin
Licensed rehab
professional
Certified exercise
professional
Other health care provider
(i.e., non-rehab or exercise)
Policy maker
Research
Other
Current role

Clinician

11 (14.5)
8 (10.5)
6 (7.89)
4 (5.26)
1(1.32)

41 (53.6)

5 (6.60)
23 (30.3)
23 (30.3)

25(32.9)

8 (10.5)

41 (53.9)

15 (19.7)

33(43.4)

1(1.3)

27 (35.5)

6 (7.90)

43 (56.6)

66

4(7.27)
4(7.27)
8 (14.5)
15 (27.3)
0 (0.0)

30 (54.5)

4(7.27)
15 (27.3)
17 (30.9)

19 (34.5)

6 (10.9)

31 (56.4)

9(16.4)

23 (41.8)

1(1.82)

21 (38.2)

5(9.09)

28 (50.9)



Researcher 16 (21.1) 13 (23.6)

Admin 10 (13.2) 7(12.7)
Educator 5 (6.60) 5(9.09)
Other 2 (2.60) 2 (3.64)

Note. Race not reported by one participant. Participants could select multiple responses for primary
discipline, percentages do not add to 100%.
Surveys

This part (Part 2) of the Delphi study included two online surveys. Each survey began with
consolidated feedback from the previous survey (Trevelyan & Robinson, 2015). The goal of the first
survey was to establish consensus-based ranking for key stakeholders, platforms, and strategies, then use
these rankings to establish a list of “Top” implementation strategies to continue to the second survey for
further evaluation. The second survey builds upon the results of the first via prioritization of strategies
using the Eisenhower Urgent-Important Matrix Method (Jyothi & Parkavi, 2016; Using Prioritization
Matrices to Inform UX Decisions, 2018).

Survey 1: Rank key stakeholders, platforms and strategies. The first survey began with an
established list of implementation stakeholders, platforms and strategies that I selected a priori following
extensive literature review of existing clinical decision support in oncology (Mazo et al., 2020; Pawloski
et al., 2019) and barriers to real-world CRES decision making (Avancini et al., 2020; Ferri et al., 2020;
Hardcastle, Kane, et al., 2018; Nadler et al., 2017; Yang et al., 2017). The seven key stakeholder groups
included: oncology clinicians and oncology administrators; specialized and non-cancer specialized
rehabilitation clinicians; specialized and non-cancer specialized exercise clinicians; cancer survivors; and
researchers in related fields (Appendix 5.1). Next, participants ranked the ability for each group to benefit
from the EXCEEDS algorithm, from 1 (most likely to benefit) to 7 (least likely to benefit).

Next, I provided participants with descriptions of six decision support platforms: open-access
internet, restricted access internet, electronic medical record networks, handheld device application,
clinical print materials, patient-facing print materials (Appendix 5.2). For each of the seven key
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stakeholder groups (Appendix 5.1), participants ranked the likelihood of benefit for implementation of the
EXCEEDS algorithm, from 1 (most likely to be beneficial) to 6 (least likely to be beneficial).

Finally, I provided participants with an overview of 15 discrete implementation strategies, see
Appendix 5.3. I selected each strategy from Powell et al.’s (2015), “Refined Compilation of
Implementation strategies” to reflect algorithm implementation goals (Covington, Marshall, Campbell, et
al., 2021), implementation barriers reported by similar clinical decision support initiatives (Khairat et al.,
2018), and key areas of effective CDS medication management programs as described by Sittig and
Osheroff (Osheroff et al., 2012). Participants considered potential implementation-related needs of each
stakeholder group and platform, then ranked the importance of each strategy for successful
implementation from 1 (most important for successful implementation) to 15 (least important for
successful implementation).

Survey 2: Prioritize key strategies for implementation. I provided participants with a brief
background on the Eisenhower Urgent-Important Matrix Method and the definition of “successful
implementation” established a priori: “the degree to which the EXCEEDS algorithm is established in a
practical, sustainable process (or interface) that is efficient, promotes equitable access to all potential
users, and minimizes barriers to care coordination.” Next, I gave participants an overview of the 10
discrete implementation strategies that resulted from ranking analysis of Survey 2 (Appendix 5.4).
Participants rated each strategy in terms of effort associated with using strategy (1 - low effort to 4 - high
effort) and potential impact of the strategy on successful implementation of the EXCEEDS algorithm (1 —
low impact to 4 - high impact).

Statistical Analysis

To accomplish Aim 1 (consensus for key stakeholder, platforms, and implementation strategies),
I calculated central tendency (median and IQR) for all participant rankings collected during the first
survey, then sorted (high-low) by median rank (see Tables 5.2, 5.3 and 5.4). I then reviewed individual
rankings and coded as “yes” (numerical value 1) if the participant ranked the item as a priority (defined as
1-3 ranking for stakeholders or platforms or 1-10 ranking for strategies). To determine inter-rater
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agreement (consensus), I calculated the proportion of participants who ranked each option as a priority. I
established a 70% benchmark a priori to indicate consensus (Kleynen et al., 2014; Vogel et al., 2019).
Implementation strategies that did not achieve the a priori benchmark 10 (out of 15) ranking (based on
median) or 70% agreement were considered low priority and were eliminated for subsequent analysis in
the second survey to facilitate a focus prioritization of the remaining strategies.

To address Aim 2 (prioritize key implementation strategies), I followed Eisenhower prioritization
methodology (Jyothi & Parkavi, 2016; Using Prioritization Matrices to Inform UX Decisions, 2018) to
prioritize each of the 10 discrete implementation strategies. I calculated central tendency (mean and
standard deviation) of effort and impact ratings for each implementation strategy. Using mean effort (x)
and mean impact (y) ratings as coordinates, I plotted each of the Top 10 strategies onto the “Eisenhower
matrix” (Figure 5.1) (Using Prioritization Matrices to Inform UX Decisions, 2018). Finally I used the
matrix plot and corresponding 2.50 median cut-offs, to categorize each strategy in terms of urgency and
importance using the following previously established prioritization categories (ordered from greatest to
least priority): “Do now” (low effort/ high importance), “Decide ” (high effort, high importance),
“Delegate” (low effort, low importance), and “Delete” (high effort/low importance) (Bratterud et al.,
2020; Using Prioritization Matrices to Inform UX Decisions, 2018).

Results

In Aim 1, oncology clinicians and administrators were the highest-ranked stakeholder group and
achieved consensus (Table 5.2). Cancer-specialized rehabilitation clinicians were ranked second but did
not achieve inter-rater agreement (Table 5.2). The remaining stakeholder groups did not achieve 50%
inter-rater agreement (Table 5.2). Open-access internet and electronic medical record networks were the
highest-ranked implementation platforms and achieved consensus (Table 5.3). The remaining platforms
groups were ranked as follows but attained <55% inter-rater agreement: handheld device application,
clinical print materials, restricted access internet, patient-facing print materials (Table 5.3). Consensus
was achieved for eight of the ten highest-ranked implementation strategies (80%, inter-rater agreement
range = 93.4% - 71.1%). “Identify and prepare champions” (Median=4.0, IQR= 1.25 —9.25, 78.9%
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agreement), “capture and share local knowledge” (Median=5.0, IQR= 2.0 — 7.0, 93.4% agreement), and
“develop educational materials” (Median=6.0, IQR = 4.0 - 11.0, 72.4% agreement) were the three
highest-ranked strategies (Appendix 5.4). Level of agreement achieved consensus for the remaining 10
highest ranked implementation strategies that were carried on to the second survey, except “use advisory
boards and workgroups” (rank = 7, Median 7.5, IQR = 3.0 — 11.0, 69.7% agreement) and “remind
clinicians” (rank = 9, Median 8.0, IQR =4.25 — 11.0, 67.1% agreement). See Appendix 5.4 for the
ranking results of all implementation strategies determined in Aim 1.

For Aim 2, the average effort and impact ratings for each implementation strategy are presented
in Table 5.4 and plotted using the Eisenhower Urgent-Important Matrix (Figure 5.1). Two strategies were
categorized as urgent/important: “develop educational materials” and “remind clinicians.” Seven
strategies were categorized important/not urgent. No strategies were categorized as urgent/not important.
One strategy, “model and simulate change,” was categorized as not important/not urgent.

Table 5.2

Key stakeholder group ranking results reported as consensus-based rank, median rank, and inter-rater

agreement

Consensus- Stakeholder group Median rank Inter-rater agreement,

based rank (IQR) n, %

1 Oncology clinicians and administrators 2.0(1.0-3.75) 57,75.0*%

2 Rehabilitation clinicians 3.0(2.0-5.0 43, 56.6
(cancer-specialized)

3 Rehabilitation clinicians 4.0(2.25-5.0) 34,447
(non-cancer specialized)

4 Exercise clinicians 4.02.0-5.0) 30, 39.5
(cancer-specialized)

5 Cancer survivors 4.0(1.0-6.0) 30, 39.5
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6 Exercise clinicians 453.0-6.0) 30, 39.5
(non-cancer specialized)

7 Researchers in related fields 7.0(5.0-7.0 4,5.30

Note. N =76. Consensus-based rank determined by average rank in ascending order. Average rank
determined from Likert scale item: 1 = most likely to benefit, to 7 = least likely to benefit from using the
EXCEEDS algorithm. Inter-rater agreement calculated as the proportion of participants who ranked the
stakeholder group in as a high priority (1-3).

* Consensus achieved, > 70% inter-rater agreement

Table 5.3

Key platforms ranking results reported as consensus-based rank, median rank, and inter-rater agreement

Consensus- Platform type Median rank Inter-rater agreement
based rank (IQR) n, %

1 Open-access internet 20(1.0-3.5) 55,72.4% *?

2 Electronic medical record networks 2.5(1.5-3.5) 53, 69.7%

3 Handheld device application 3.0(2.5-4.0) 41, 53.9%

4 Clinical print materials 3.52.5-4.5) 31, 40.8%

5 Restricted access internet 5.03.0-6.0) 21,27.6%

6 Patient-facing print materials 5.03.5-5.5) 11, 14.5%

Note. N = 76. Consensus-based rank determined by average rank in ascending order. Average rank
determined from Likert scale item: 1 = most likely to be beneficial, to 6 = least likely to be beneficial for
key stakeholders to use the EXCEEDS algorithm. Inter-rater agreement calculated as the proportion of
participants who ranked the platform type in as a high priority (1-3). * Consensus achieved, > 70% inter-
rater agreement.

Table 5.4

Implementation strategy prioritizes as categorized by the Eisenhower matrix, effort and impact ratings

reported as mean, standard deviation (1-10 rank).
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Eisenhower matrix Implementation strategy Effort rating Impact rating

category M, SD M, SD
“Do now” Develop educational materials 2.51,0.94 2.87,0.88
(urgent, important) Remind clinicians 1.93,0.90 2.76,0.90
“Decide” Identify and prepare champions 2.78, 0.88 3.42,0.69
(important, not urgent)  Capture and share local knowledge 3.05,0.76 3.44,0.69
Conduct ongoing training 2.82,0.70 3.04,0.82
Stage implementation scale up and tailor  3.38, 0.76 3.38,0.71
strategies
Use advisory boards and workgroups 2.65,0.89 2.62,0.81
Conduct cyclical small tests of 3.05,0.76 2.71,0.76

adaptations to physical structure

Adapt physical structure 3.07,0.98 2.75,0.78
“Delegate” N/A N/A N/A
(urgent, not important)
“Delete” Model and simulate change 2.62,0.83 2.49,0.79

(not important, not

urgent)

Note. All ratings based on 4-point Likert scales effort, 1 (low effort) to 4 (high effort) and impact, 1 (least
impact) to 4 (most impact). All rankings determined by ordering mean rating #1 (low effort or high
impact) to #10 (high effort or low impact)
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Figure 5.1.

Implementation strategy effort and impact ratings plotted onto the Eisenhower matrix for prioritization.

Note. Each implementation strategy is represented by an “X”. Plot coordinates were determined by effort (x) and impact (y) ratings. Each quadrant
(““do now”, “decide”, “delegate”, and “delete”) is defined by a boundary of 2.50 x 2.50 points.

73



Discussion

Enhanced CRES decision making is needed to improve survivorship care via improved ability to
identify survivors experiencing functional decline or inactivity and match them with CRES service most
appropriate to optimize functioning, well-being and survival (Alfano, Jefford, et al., 2019; Covington,
Marshall, Campbell, et al., 2021). I previously demonstrated the EXCEEDS algorithm is an acceptable
CRES decision support tool and associated with improved decision-making accuracy and efficiency (See
Chapter 4). Yet, there are no established best practices to guide practical selection of the stakeholders,
platforms, or strategies to successfully implement the EXCEEDS algorithm. In this study, I established
expert consensus for key stakeholders (oncology stakeholders and administrators), platforms (open-access
internet), and implementation strategies for the EXCEEDS Algorithm.
Stakeholders

Oncology clinicians and administrators were the highest-ranked stakeholder group, and only one
to achieve the a priori consensus benchmark of 70% agreement. These results are consistent with cancer
rehabilitation and exercise clinical practice guidelines (Schmitz, Campbell, et al., 2019; Stout, Santa
Mina, et al., 2020) and previously developed decision support tools (Fong et al., 2021; Schmitz, 2011;
Schmitz, Campbell, et al., 2019). However, some researchers argue oncology clinicians may not be the
best suited to guide CRES decision making due to limited knowledge CRES clinical guidelines
(Hardcastle, Kane, et al., 2018; Nadler et al., 2017). Cancer specialized rehabilitation clinicians received
the second highest average rating in this study, but consensus was not achieved (57% agreement). These
results reflect emerging literature supporting the role of clinical navigators with rehabilitation
expertise/experience to enhance coordination of care and promote early screening and detection of
functional needs (Stout et al., 2019). In certain care models, research shows navigation led by a clinician
experienced in oncology and rehabilitation may lead to high patient satisfaction with care, improved
adherence to clinical practice guidelines, and expansion of cancer rehabilitation services to diagnosis-

specific programs (Stout et al., 2019).
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To learn how to leverage the EXCEEDS algorithm to address these barriers I specifically
included oncology clinicians in the EXCEEDS algorithm development team and as participants in the
Delphi study. In Part 1 of the Delphi study, oncology clinicians’ CRES average decision accuracy and
efficiency improved significantly when using the EXCEEDS algorithm, and 73% agreed they would
welcome implementation in their discipline or practice (Covington, Marshall, Sharp, et al., 2021).
Because EXCEEDS algorithm will be implemented following the consensus-based priorities established
in this study, I believe it has enormous potential to lessen CRES decision making barriers for oncology
clinicians by improving their understanding of CRES guidelines and providing an evidence-based step-
by-step tool to guide referrals. Furthermore, level of agreement was the same for cancer survivors, cancer-
specialized and non-cancer specialized exercise clinician stakeholder groups and there was little-to-no
difference between median rankings. Thus, the EXCEEDS algorithm may be able to serve as a bridge
between disciplines to improve care coordination and communication.

Platforms

In this study, open-access internet was the highest-ranked implementation platform and the only
one to achieve consensus. EMR networks were the second-ranked platform and negligibly missed
consensus (69.7% agreement). The results of this study align closely with previous calls to use digital
platforms to develop clinical decision support repositories (Sittig et al., 2008), and reflect the well-
documented growths in digital engagement and consumerism of digital patient health information due to
technology advances over the past 10 years (Dicker & Jim, 2018; Fisch et al., 2016; Gonzalez, 2018).
EMR networks are the most frequently cited platform in the oncology clinical decision support literature,
however limitations of existing studies prevent ability to conclude effectiveness of EMR-based clinical
decision support in cancer care (Pawloski et al., 2019). In addition, because cross-discipline
communication is a prominent barrier to CRES coordination, reliance on EMR may contribute to
communication barriers between disciplines (e.g., oncology and community-based exercise).

As indicated by participants in this study, implementation of the EXCEEDS algorithm using
open-access digital platforms may be most appropriate to capitalize on growth in technology capabilities
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and consumerism. The EXCEEDS could be integrated into existing open-access internet resources for
cancer survivors, for example, the American College of Sports Medicine’s (ACSM) Moving Through
Cancer website.” The Moving Through Cancer website is curated by the ACSM’s special interest group
(Schmitz et al., 2020) and hosts the latest evidence-based science for CRES, a variety of clinical
resources, and an international registry of CRES programs and resources. To our knowledge, this is the
only comprehensive registry of all levels of cancer-specific CRES, thus integration of the EXCEEDS
algorithm has the potential create a “one-stop-shop” for survivors or providers seeking CRES guidance.
Implementation strategy priorities

I established consensus for 10 theory-based implementation strategies, then prioritized using the
Eisenhower method. Two implementation strategies were categorized as highest priority: “develop
educational materials” and “remind clinicians”. Only one (“model and simulate change”) was
categorized as not important and not urgent (i.e., “Delete), indicating the original list of implementation
strategies I selected were practical for the EXCEEDS algorithm. In addition, these findings align with
previously identified barriers to decision support system adaptation and sustainability, including lack
systems to facilitate alerts or reminders when integrated into electronic medical record networks (Khairat
et al., 2018).

High-ranked implementation strategies also reflected many qualitative themes that emerged from
prior analysis of participant open-ended feedback on the EXCEEDS algorithm (collected during Part 1of
the Delphi study, see Chapter 4). For example, many participants suggested strategies to improve
implementation of EXCEEDS algorithm, including: multidisciplinary educational materials, physical
structure adaptations to improve clarity and utility, and the need to consider local or population-specific
factors that may influence CRES decision making (ex. availability of specific services, financial concerns,

insurance restrictions, etc.).

> https://www.exerciseismedicine.org/support_page.php/moving-through-cancer/
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Strengths

To foster pragmatic elucidation of implementation priorities for the EXCEEDS algorithm, I drew
from widely accepted implementation science (Powell et al., 2015) and prioritization theory (Jyothi &
Parkavi, 2016) to develop all survey questions. Similarly, I drew from existing systematic reviews of
clinical decision supports in cancer care (Mazo et al., 2020; Pawloski et al., 2019) and barriers to CRES
decision making (Hardcastle, Kane, et al., 2018; Nadler et al., 2017; Yang et al., 2017) to ensure the
stakeholder groups, platforms and implementation strategies provided to participants for ranking were
relevant to real-world CRES decision making. Utilization of modified Delphi methodology with online
recruitment and data collection was a strength of this study that enabled us to engage a diverse but
relevant group of expert stakeholders to accomplish the study aims. Stakeholder engagement was high;
loss to follow up for each survey was 43% and 28%, respectively and similar to other previous Delphi
studies including clinical experts where there was no compensation for participants (C. R. Leach et al.,
2020; Lyons et al., 2017).
Limitations

The findings of this study must be considered with caution as they represent the opinions of the
experts who participated in this study and may not be representative of all CRES stakeholders.
Specifically, additional research is needed to understand survivors’ perspectives of acceptability and
implementation priorities of the EXCEEDS algorithm when used at point of need.
Future directions

Guided by the results of the Delphi study, the EXCEEDS Algorithm development team
(Covington, Marshall, Campbell, et al., 2021) will develop a strategic plan for implementation. Two
implementation strategies (“develop educational materials” and “remind clinicians™) were categorized as
urgent/important and will become the primary priorities for implementation of the EXCEEDS algorithm.
Seven strategies were categorized important/not urgent will be reviewed and vetted by the Algorithm
development team to determine appropriate use. Future studies will follow the implementation priorities
established in this study and use hybrid implementation-effectiveness study designs to understand how
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test each of the platforms and strategies that resulted as priorities in this study may/may not contribute to
successful implementation of the EXCEEDS algorithm. Once successfully implemented, research is
needed to evaluate impact of the EXCEEDS algorithm on clinical decision making and outcomes
including: compliance with clinical practice guidelines or accreditation standards, individual-level
compliance with exercise guidelines, costs, and patient reported outcome measures. Currently little is
known about the impact of decision supports on these important clinical outcomes (Pawloski et al., 2019).
Conclusion

I established consensus for key stakeholders, platforms and implementation strategy priorities for
the EXCEEDS algorithm. These results will be used to guide strategic implementation of the EXCEEDS
algorithm in cancer care clinical pathways at point of care and point of need, including clinical
implementation and research initiatives. Thus, stakeholders at the individual- and organizational-levels
should consider adoption of the EXCEEDS algorithm as an innovative and pragmatic strategy to optimize

cancer survivorship via improved oncology and CRES coordination.
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Chapter 6: Discussion

For this dissertation, I led development of the EXCEEDS algorithm then conducted an
international modified Delphi study to validate the algorithm and establish consensus for acceptability,
decision making efficiency, and key implementation strategies. In this chapter, I will integrate findings
from each phase of my dissertation to demonstrate the EXCEEDS algorithm’s potential to address
limitations of existing CRES clinical decision supports (described in Chapter 2). Specifically, I will (1)
demonstrate EXCEEDS’ ability to address existing CRES care coordination barriers by highlighting
strategic decisions and key findings during each major phase of the dissertation; (2) explain how this
work draws from and contributes to the fields of occupational and rehabilitation science; and (3) discuss

limitations and future directions for the EXCEEDS algorithm.

EXCEEDS’ potential to address CRES coordination barriers

As described in Chapter 2, limitations of existing CRES clinical decision supports (limited
generalizability, reliance on an oncology clinician as point of triage, and lack of operational criteria for
decision making) preclude consensus for how to connect the right patient to the right CRES at the right
time. I sought to address each of these limitations via development and validation of the EXCEEDS
algorithm. Specifically, I integrated the highest levels of exercise oncology research evidence with the
strengths of non-cancer specific CRES clinical decision support tools that have been successfully
implemented in the United States and Canada: the ACSM’s Preparticipation Health Screening
Questionnaire (American College of Sports Medicine, 2018; Riebe et al., 2015) and the Physical Activity
Readiness Questionnaire (PAR-Q) tools (Bredin et al., 2013; Warburton et al., 2018). From my synthesis,
I identified common strengths that I believe contribute to successful implementation of these tools
including: engagement from large groups of multidisciplinary stakeholders (i.e., ACSM and PAR-Q
leadership groups vs. individual research groups), organization of risk factors into domains or groups (vs.

a long list of discrete factors), use of clear and simple language that can be understood by users with
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varying clinical knowledge (vs. medical jargon) and open-accessibility (vs. closed-access). I systemically
integrated each of these strengths into the EXCEEDS algorithm during the development process. In the
Delphi study, I sought to understand acceptability, utility and implementation needs for the EXCEEDS
algorithm, including if these “strengths” may contribute to successful implementation. In the following
paragraphs I discuss strategic decisions and key findings during each major phase of this project (i.e.,
formation of development team, algorithm development, and Delphi study) and evidence supporting

EXCEEDS’ ability to address existing CRES care coordination barriers

Phase 1: Formation of the development team

Previous researchers have shown lack of a priori stakeholder engagement during the development
of clinical decision supports is a critical barrier to successful implementation with oncology clinicians or
in oncology-related workflows (Knoerl et al., 2021; Pawloski et al., 2019). Both the ACSM and PAR-Q
decision support tools began with formative research (i.e., literature review and survey studies), followed
by an iterative development and review process performed by a group of multidisciplinary expert leaders
selected from each organization. Selected leaders at each organization worked together to develop and
establish consensus for the content of each tool and broad strategies for implementation. In addition, each
organization has maintained these leadership groups to regulate implementation of the tool and perform
continuous content reviews and updates as new research evidence emerges (PAR-Q+ Collaboration,
2020; Riebe et al., 2015). Likewise, EXCEEDS stakeholder engagement began prior to algorithm
development and was instrumental to each step of the development process. Following literature review, |
recruited multidisciplinary colleagues from the American Congress of Rehabilitation Medicine — Cancer
Rehab Networking Group (ACRM-CRNG; referred to hereon as the “development team” [Covington,
Marshall, Campbell, et al., 2021]) to participate in an iterative, consensus-building review and algorithm
development process. The ACRM-CRNG was the most appropriate stakeholder group to develop the
EXCEEDS algorithm because members are diverse, including individuals with a wide range of clinical,

academic, and research experience in the fields of oncology, cancer rehabilitation and exercise oncology.
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ACRM-CRNG members who participated in the development team (n=6) represented the following
disciplines: exercise physiology, nursing, occupational therapy, physiatry, physical therapy, and
behavioral science. To ensure all disciplines were represented, I recruited two additional members to
represent medical oncology, and patient-advocacy. Each member of the development team was also
instrumental to recruitment for the Delphi study by advertising the study with various professional groups

and colleagues.

Phase 2: Algorithm development

Over a 6-month period (August 2019 — February 2020), I led the development team in an iterative
process until consensus was reached for algorithm content and format. Informed by my literature
synthesis (Chapter 2) and the above-discussed strengths of successfully-implemented non-cancer specific
CRES decision supports (ACSM & PAR-Q), we made three decisions to optimize utility of the algorithm
for multidisciplinary users: (1) divide into two major sections with independent aims (medical clearance
vs. triage), (2) use dichotomous (yes/no) criteria to simplify information necessary for decision making,
and (3) depict the algorithm using a flow chart visual diagram. We hypothesized splitting the algorithm
into two sections would enhance generalizability of the algorithm across cancer populations and
environments via the maximal number of possible use-cases. The resulting EXCEEDS algorithm contains
a risk-stratified series of 11 dichotomous (yes/no) questions, organized in ten domains across two sections
(Covington, Marshall, Campbell, et al., 2021). Development team members agreed the flow chart diagram
(Figure 6.1) had the highest cross-discipline utility and potential for implementation. Specifically, the
flow chart (including key and legend) was thought to be explicit enough to demonstrate the EXCEEDS
logic for CRES decision making, while flexible enough that the user could openly interpret how the logic
could be integrated into existing platforms that they may encounter during daily workflow/decision

making (ex. electronic medical record, patient portal, other digital or print material).
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Design of EXCEEDS enables dual or discrete use of each section and the dichotomous (yes/no)
criteria and organization of domains (i.e., descending order of risk/need for specialized care) provides
easy-to-follow logic that prevents the user from answering unnecessary questions. Depending on the
setting (e.g., oncology clinical encounter, community-based program assessment) and the user’s needs
(e.g., triage to CRES or determine if medical clearance necessary prior to participation), Section 1
(Medical clearance), Section 2 (CRES triage), or both, can be used. Section 1 could be used
independently by survivors or community-based exercise specialists to determine if medical clearance is
warranted due to change in health status or activity level. Similarly, section 2 could be integrated into
electronic health record systems for clinicians to use as a checklist to guide care transition between CRES
levels. A simple checklist version of the algorithm is one example of how the specific design of the
EXCEEDS algorithm enables it to be easily adapted for a variety of uses or existing platforms. For
example, many existing clinical organization-sponsored webpages provide general recommendations but
lack a method for survivors to receive individualized recommendations at point of need: ACSM Moving
Through Cancer,? Cancer.net “Physical Activity Tips”,” Breast Cancer.org “Exercise Resource Guide”.$
A checklist could be easily integrated to these websites to provide more accurate and patient-centered

recommendations that account for local environmental factors and common barriers to CRES

participation (e.g., accessibility of local cancer-specific programs, cost, etc.)

Phase 3: Delphi Study
Lack of stakeholder engagement and a priori implementation strategies are frequently cited
barriers to successful implementation of clinical decision supports (Knoerl et al., 2021; Pawloski et al.,

2019). The Delphi study provided a means to engage stakeholders to evaluate the EXCEEDS algorithm

® https://www.exerciseismedicine.org/support_page.php/moving-through-cancer/
7 https://www.cancer.net/survivorship/healthy-living/physical-activity-tips-survivors

8 https://www.breastcancer.org/tips/exercise/resources
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prior to implementation and provide feedback on acceptability, utility and needs for implementation.
Ultimately the results of the Delphi study provide: (1) preliminary evidence that the algorithm is
acceptable and useful to a variety of CRES stakeholders, (2) consensus for stakeholder, platforms and
strategies key to successful implementation, and (3) valuable insight into how strengths adopted from the
ACSM and PAR-Q non-cancer specific tools (stakeholder engagement, organization of risk factors, use of

clear and simple language, and open accessibility) may contribute to successful implementation.

Stakeholder engagement. In the Delphi study, I sought to engage a large diverse group of
stakeholders to comprehensively pilot test and understand the algorithm’s potential real-world utility and
acceptability. Ultimately, more than 200 multidisciplinary experts representing each discipline of CRES
and 13 unique professional organizations enrolled in the Delphi study. Participant retention across the
Delphi study was moderate to high (shown in Figure 6.2). Retention to the Round 1 survey was high
(65%) for an open-access survey, indicating most of those who enrolled were engaged in the survey and
appropriate to participants. Furthermore, 83% of participants who completed the Round 1 survey
provided at least one open-ended comment on the Algorithm. The diversity and retention of Delphi study
participants demonstrate the EXCEEDS algorithm is an appealing solution to a common issue for a

variety of stakeholders.

84



Accessed online (N = 228)

Excluded (n =22)
» Did not consent to participate (n = 2)
» Did not provide contact info (n = 20)

A 4

A 4
Enrolled & began
Round 1 (N =206)

44 Did not complete survey (n =73, 35.4%)

A\ 4

Round 1 analysis (n = 133, 64.6%)

A 4

Invited to Round 2
(N =133)

Loss to follow up (n = 57, 42.9%)
» « Did not start survey (n = 45)
* Did not complete survey (n = 12)

v

Round 2 analysis (n= 76, 57.1%)

Invited to Round 3
(n=76)

Loss to follow up (n = 21, 27.6%)
—| + Did not start survey (n = 15)
* Did not complete survey (n = 6)

4
Round 3 analysis (n=55, 72.4%)

Figure 6.2
EXCEEDS Delphi Study Participant Enrollment and Retention Flow Diagram

Algorithm acceptability and utility. Results of the Delphi study provide strong preliminary
evidence that the EXCEEDS algorithm is an acceptable and useful CRES decision support. Compared to
independent decision making, use of the EXCEEDS algorithm resulted in improved CRES decision
accuracy (according to clinical practice guidelines) in a shortened amount of time in most case vignettes

(75%). In Round 1 of the Delphi study (Chapter 4), participants described the content underlying each
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algorithm domain (i.e., list of risk factors/criteria) and the flow chart format to be major strengths of
EXCEEDS. Specifically, participants described the organization of content into risk-stratified domains

99 ¢

was “appropriate,” “clear,” “logical” and “easy to understand/follow.” Many also commented the

“layout” and “organization” of the flow diagram, made it “visually appealing,” “intuitive” and “easy to
use”. Overall, the flowchart was described as a “comprehensive and logical decision tree.” Participant-
rated acceptability of the algorithm was higher than reported in similar studies (Knoerl et al., 2021), and a
sub-analysis of oncology clinicians revealed little difference in oncology-rated acceptability and overall
scores (Covington, Marshall, Sharp, et al., 2021). Consensus for acceptability was achieved in most

domains (75%), including “The EXCEEDS algorithm meets my approval;” “I like using the EXCEEDS

algorithm,” and “The EXCEEDS algorithm is welcomed in my practice/discipline.”

Implementation priorities. Although reliance on oncology providers was a limitation of
existing CRES decision supports identified and discussed in Chapter 2, oncology clinicians and
administrators were the highest-ranked stakeholder group in the Delphi study and the only one to achieve
consensus (=70% agreement). Cancer specialized rehabilitation clinicians received the second highest
average rating in this study, but consensus was not achieved (57% agreement). However, because
EXCEEDS algorithm will be implemented following the consensus-based priorities established in this
study, it has the potential to lessen CRES decision making barriers for oncology clinicians (e.g., low
awareness of guidelines, limited time and confidence for personalized recommendations). In addition,
because the EXCEEDS algorithm is designed a priori for multidisciplinary users, it is likely that adoption
by oncology clinicians will drive downstream adoption by rehabilitation and exercise clinicians who seek

to communicate and share patient case information with their patients’ oncology provider(s).

Open-access internet, defined as “any publicly accessible website, including those owned and
managed by organizations, health care systems, universities or fitness centers,” was the highest ranked
platform and only platform (of 6) to achieve consensus. Follow these results, I will lead the development

team to prioritize implementation of the EXCEEDS algorithm in open-access online platforms like the
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ACSM and PAR-Q tools. The highest prioritized implementation strategies for the EXCEEDS algorithm

9 ¢

included “develop educational materials,” “remind clinicians” reflect many barriers to successful
implementation of decision supports reported by existing systematic reviews (Khairat et al., 2018;
Pawloski et al., 2019) and qualitative themes that emerged from prior analysis of participant open-ended
feedback on the EXCEEDS algorithm. For example, strategies suggested by participants to improve
implementation of EXCEEDS algorithm during Part 1 of the Delphi study included: multidisciplinary
educational materials, physical structure adaptations to improve clarity and utility, and the need to
consider local or population-specific factors that may influence CRES decision making (e.g., availability
of specific services, financial concerns, insurance restrictions). Lack of practical educational materials or

consideration of local factors that may influence care coordination are known barriers to adoption of

clinical decision supports in oncology (Khairat et al., 2018; Pawloski et al., 2019).

Occupation and Rehabilitation Science: Applied Concepts and Contributions

This dissertation was completed towards achievement of a PhD in Occupation and Rehabilitation
Science. Development of the EXCEEDS algorithm was the culmination of my research experience in
cancer rehabilitation, clinical expertise as an exercise physiologist, and my doctoral studies in Occupation
Science (OS) and Rehabilitation Science (RS). In addition, the EXCEEDS algorithm contributes a
patient-centered and biopsychosocial perspective on CRES needs during cancer treatment and
survivorship that can be pragmatically used to enhance exercise participation for individuals living with

and beyond cancer.

Adopting an OS perspective to unlock the “occupational power” of exercise

Occupations, or how individuals occupy their time and expend energy, can exist in a variety of
forms, physical and social environments, and for a variety of purposes (e.g., self -care, leisure,
productivity, play) (Larson et al., 2003; Rudman, 2010). Typically, occupations are described in one of
eight groups: activities of daily living (ADL), instrumental ADL, sleep and rest, work, education, play,

leisure and social participation (Braveman et al., 2017). From Occupational Science, we understand all
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humans have an innate desire to perform occupations, and the ability to do so in a meaningful way is an
important determinant of health, well-being and justice (Townsend et al., 2007; Wilcock & Townsend,
2009). The nature of human occupation, is typically understood in three dimensions: form (the
physical/mental ways in which occupation is performed), function (how occupation influences
development, adaptation, health and quality of life), and meaning (the subjective experience of
participation in an occupation). The bulk of existing research evidence is focused on how various forms of
exercise (e.g., aerobic, resistance, yoga) serve as a function to improve physical and mental health and
functioning for cancer survivors (Beebe-Dimmer et al., 2020; Kim et al., 2020; Loh et al., 2020).
However, widespread low rates of exercise participation during and following cancer treatment [up to
90% (Avancini et al., 2020)] and oncology clinicians’ awareness of the importance of exercise
participation for their patients (Nadler et al., 2017) are evidence that survivors and clinicians have little

practical understanding of the meaning of exercise during survivorship.

OS researchers show that meaning is associated with improved participation in occupations,
better health behaviors, and enhanced quality of life (Henriksson et al., 2020; Loh et al., 2020). Therefore,
lack of understanding of the meaning of exercise may be an important and understudied barrier to
exercise participation for cancer survivors and CRES referral for clinicians. In a recent qualitative study
including 49 cancer survivors who participated in a community-based exercise program, survivors
described exercise provided a “vehicle for recovery” that enabled a sense of “self-power” over their health
and well-being (Cantwell et al., 2020). However, in the same study, participants reported environmental,
individual and treatment-related barriers to exercise participation and recommended regular fitness
assessments and a home exercise program to support long-term participation (Cantwell et al., 2020). The
conclusions of Cantwell and colleagues (2020) are in agreement with previous quantitative investigations
of physical activity participation behavior and determinants (Avancini et al., 2020; Hardcastle, Maxwell-
Smith, et al., 2018; Sturgeon et al., 2018) and reflect many of the health benefits of routine physical

activity reported by multiple meta-analysis (Friedenreich et al., 2020; Kohler et al., 2016; Li et al., 2016;
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Swartz et al., 2017). Together, these studies demonstrate a missed opportunity to capitalize on (what I like
to call) the “occupational power” of exercise. The “occupational power” of exercise is my conceptual
means of explaining the phenomena that a survivor’s ability to exercise in a meaningful way is an
important and powerful determinant of exercise participation and mediator for functional, survival and
quality of life outcomes. I believe the key to unlocking the “occupational power” of exercise is to: (1) use
research evidence and anecdotal experiences to demonstrate meaning of exercise to survivors and
clinicians and (2) reduce barriers to CRES via patient-centered recommendations at point of care and
point of need. Thus, implementation of the EXCEEDS algorithm could help catalyze the “occupational
power” of exercise for individuals and health care systems by connecting the right survivor, with the right

CRES, at the right time.

Adopting an RS perspective to model disability and guide patient-centered decision making

RS includes basic and applied health and social sciences that pertain to the restoration of human
functioning via enhanced interaction with the surrounding environment (Brandt & Pope, 1997). In the
medical model, disability is often articulated as the “absence of ability” due to an individual’s physical or
mental decline or impairment (Kielhofner, 2005). However, in RS, disability is the product of factors
external to the individual that lead to “activity restrictions” and “participation limitations” (Brandt &
Pope, 1997; Kielhofner, 2005). Contrary to the static deficit-accumulation view of disability from the
medical model, in RS, disability and ability are viewed on a wide and dynamic continuum and influenced
by a variety of factors (e.g., health, personal/behavioral, environmental). RS applies this biopsychosocial
and dynamic view of disability to study the health, behavioral, environmental and societal factors that
interact to influence disability/ability experienced by individual’s with a health condition with the goal to
optimize participation functioning throughout the lifespan (Seelman, 2000). As originally demonstrated in
the Enabling Disabling Model (Brandt & Pope, 1997) and more recently in the International
Classification of Functioning, Disability and Disease (International Classification of Functioning,

Disability and Health: ICF, 2001), if the environment “fits” the needs of the individual the experience of
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disability is lessened, and participation in occupations is more likely to occur and contribute to meaning
and quality of life. However, when the environment is not congruent with an individual’s needs (e.g.,
physical, psychosocial, financial, spiritual), disability may be experienced by any individual (regardless of

medical or functional status).

In parallel, CRES can attenuate declines associated with cancer treatment and enhance patient
functioning and quality of life (Brayall et al., 2018; Covington et al., 2019; Hunter et al., 2017b).
However large cohort survey and descriptive studies have demonstrated the right exercise environment is
an important factor for participation in exercise and a common barrier to survivors due to lack of
accessible information and individualized recommendations/ referrals (Blaney et al., 2013; Cantwell et
al., 2020; Fitzpatrick J., 2011; Hardcastle, Maxwell-Smith, et al., 2018; Midgley et al., 2018). Various
research and clinical groups have recommended application of the ICF to guide clinicians’ understanding
of patients’ needs for CRES (Alfano & Pergolotti, 2018; Gilchrist et al., 2009; Weis & Giesler, 2018), but
has not been widely adopted outside of academic settings. We (EXCEEDS development team) adopted
the ICF as a conceptual framework for the EXCEEDS algorithm that could be equally understood and
used by clinicians as a conceptual model for the interaction among factors likely to influence an
individuals’ CRES-needs and for RS researchers studying the efficacy and implementation of CRES. As
shown in Figure 6.3, appropriate navigation of the levels of exercise and rehabilitation stepped care (b) is
a function of multidimensional factors (a), described previously by the ICF, and depicted by Alfano and
Pergolotti (2018). Throughout, the continuum of care these factors interact to increase or decrease risk of

exercise-related adverse event and need for specialized care.
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DETERMINANTS OF POTENTIAL RISK EXERCISE/REHABILITATION STEPPED CARE
AND/OR SPECIALIZED CARE NEED NAVIGATION (as facilitated by EXCEEDS algorithm)
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Figure 6.3

EXCEEDS Algorithm Conceptual Model.

Reproduced from (Covington, Marshall, Campbell, et al., 2021). Figure (a) used with permission from
Alfano and Pergolotti 2018 (Alfano & Pergolotti, 2018).

Limitations

There are many limitations that must be acknowledged with the findings of this dissertation. First,
we hypothesized decision efficiency when using the EXCEEDS algorithm would improve significantly in
all cases and consensus would be achieved in all domains of acceptability. However, the a priori
hypothesis for improve decision making efficiency was achieved in six of eight conditions, and
acceptability achieved hypothesized levels of consensus in three out of four domains. These results
indicate EXCEEDS is acceptable, but improvements are needed to enhance efficiency and acceptability.
In addition, although we made every effort to recruit a diverse but representative group of participants in
the algorithm development team and Delphi study, open-access and snowball recruitment strategies used
in the Delphi study precluded ability to determine participation rate (i.e., proportion who consented out

total who were exposed to recruitment) and may have contributed to some response bias. While the
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Delphi study enabled simulated pilot testing of the algorithm, these results cannot be directly extrapolated

to real-time clinical decision.

Future directions

Guided by the results of the Delphi study, I will convene and lead the development team to adapt the
algorithm and establish a strategic plan for implementation evaluation and dissemination. Participant
open-ended feedback collected during the Delphi study provided clear and actionable themes that will be
used by the development team to revise elements of algorithm prior to implementation. Because many of
these themes align closely with previously described elements of successfully implemented non-cancer
specific decision support tools (e.g., organization and clarity of language), we believe that pre-
implementation revisions to the EXCEEDS algorithm guided by these themes will enhance efficiency and
acceptability. As part of strategic planning, we will seek opportunities to integrate the algorithm with
open-access web-based platforms, specifically those frequently used by oncology clinicians and the open-
access patient-facing online platforms described previously. As the algorithm is adapted to various
platforms and implemented, I will use hybrid implementation-effectiveness study designs to prospectively
evaluate implementation and impact of the EXCEEDS algorithm in real-world settings with real-life
cases. Testing with additional stakeholders, especially cancer survivors, is needed to further understand

efficiency and acceptability of the algorithm to facilitate survivors’ decision making at point of need.

Positionality

During this dissertation I began working full time as the research manager for the Cancer
Rehabilitation sub-company (ReVital) of a for-profit health care company (Select Medical). This position
has afforded be tremendous first-hand experience to learn about real-world barriers and facilitators of
CRES access and utilization, including oncology clinician beliefs behavior regarding exercise. From these
experiences I believe I have a very unique perspective on the research needed to improve access and
utilization of these services. In addition, I have the practical understanding and resources needed to

develop a program of research around the EXCEEDS algorithm. Together, my experiences and resources
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have greatly prepared me to take this work to the next level where it has the potential to have real-world

impacts on access to and utilization of CRES.

Conclusion

The EXCEEDS algorithm is an acceptable evidence-based CRES decision support tool that
combines the strengths of existing decision supports with cancer-specific research evidence and clinical
guidelines to provide a common language to describe exercise/rehabilitation services, a practical model to
understand individualized needs, and step-by-step decision support guidance. To my knowledge,
EXCEEDS is the first decision support algorithm to be systematically developed, evaluated and validated
prior to implementation via consensus from two groups of real-world expert stakeholders. Thus, future,
implementation of the EXCEEDS algorithm has the potential to advance survivorship care by lessening
existing CRES care coordination barriers associated with identifying the right survivor and connecting

them with the right CRES at the right time.

93



References

Alfano, C. M., Cheville, A. L., & Mustian, K. (2016). Developing High-Quality Cancer Rehabilitation
Programs: A Timely Need. Am Soc Clin Oncol Educ Book, 35, 241-249.
https://doi.org/10.14694/EDBK_156164

Alfano, C. M., Jefford, M., Maher, J., Birken, S. A., & Mayer, D. K. (2019). Building Personalized
Cancer Follow-up Care Pathways in the United States: Lessons Learned From Implementation in
England, Northern Ireland, and Australia. American Society of Clinical Oncology Educational Book,
39(39), 625-639. https://doi.org/10.1200/edbk_238267

Alfano, C. M., Leach, C. R., Smith, T. G., Miller, K. D., Alcaraz, K. L., Cannady, R. S., Wender, R. C., &
Brawley, O. W. (2019). Equitably improving outcomes for cancer survivors and supporting
caregivers: A blueprint for care delivery, research, education, and policy. CA Cancer J Clin, 69(1),
35-49. https://doi.org/10.3322/caac.21548

Alfano, C. M., Mayer, D. K., Bhatia, S., Maher, J., Scott, J. M., Nekhlyudov, L., Merrill, J. K., &
Henderson, T. O. (2019). Implementing personalized pathways for cancer follow-up care in the
United States: Proceedings from an American Cancer Society-American Society of Clinical
Oncology summit. CA Cancer J Clin, 69(3), 234-247. https://doi.org/10.3322/caac.21558

Alfano, C. M., & Pergolotti, M. (2018). Next-Generation Cancer Rehabilitation: A Giant Step Forward
for Patient Care. Rehabil Nurs, 43(4), 186—194. https://doi.org/10.1097/rnj.0000000000000174

Alfano, C. M., Smith, A. W., Irwin, M. L., Bowen, D. J., Sorensen, B., Reeve, B. B., Meeske, K. A.,
Bernstein, L., Baumgartner, K. B., Ballard-Barbash, R., Malone, K. E., & McTiernan, A. (2007).
Physical activity, long-term symptoms, and physical health-related quality of life among breast
cancer survivors: a prospective analysis. J Cancer Surviv, 1(2), 116—128.
https://doi.org/10.1007/s11764-007-0014-1

American Cancer Society. (2021). Cancer Facts & Figures 2021.
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-
facts-and-figures/2021/cancer-facts-and-figures-2021.pdf

94



American College of Sports Medicine. (2018). ACSM’s Guidelines for exercise testing and prescription.
(D. Riebe, J. K. Ehrman, G. Liguori, & M. Magal (Eds.); Tenth edit). Wolters Kluwer Health.
Avancini, A., Pala, V., Trestini, 1., Tregnago, D., Mariani, L., Sieri, S., Krogh, V., Boresta, M., Milella,
M., Pilotto, S., & Lanza, M. (2020). Exercise Levels and Preferences in Cancer Patients: A Cross-
Sectional Study. International Journal of Environmental Research and Public Health, 17(15), 5351.
https://doi.org/10.3390/ijerph17155351

Awick, E. A., Phillips, S. M., Lloyd, G. R., & McAuley, E. (2017). Physical activity, self-efficacy and
self-esteem in breast cancer survivors: a panel model. Psycho-Oncology, 26(10), 1625-1631.
https://doi.org/10.1002/pon.4180

Ball, T. J., Joy, E. A., Gren, L. H., & Shaw, J. M. (2016). Concurrent Validity of a Self-Reported Physical
Activity “Vital Sign” Questionnaire With Adult Primary Care Patients. Prev Chronic Dis, 13, E16.
https://doi.org/10.5888/pcd13.150228

Basch, E., Pugh, S. L., Dueck, A. C., Mitchell, S. A., Berk, L., Fogh, S., Rogak, L. J., Gatewood, M.,
Reeve, B. B., Mendoza, T. R., O’Mara, A. M., Denicoff, A. M., Minasian, L. M., Bennett, A. V,
Setser, A., Schrag, D., Roof, K., Moore, J. K., Gergel, T., ... Bruner, D. W. (2017). Feasibility of
Patient Reporting of Symptomatic Adverse Events via the Patient-Reported Outcomes Version of
the Common Terminology Criteria for Adverse Events (PRO-CTCAE) in a Chemoradiotherapy
Cooperative Group Multicenter Clinical Trial. Int J Radiat Oncol Biol Phys, 98(2), 409—418.
https://doi.org/10.1016/].ijrobp.2017.02.002

Basen-Engquist, K., Alfano, C. M., Maitin-Shepard, M., Thomson, C. A., Schmitz, K. H., Pinto, B. M.,
Stein, K., Zucker, D. S., Syrjala, K. L., Fallon, E., Doyle, C., & Demark-Wahnefried, W. (2017).
Agenda for Translating Physical Activity, Nutrition, and Weight Management Interventions for
Cancer Survivors into Clinical and Community Practice. Obesity (Silver Spring, Md.), 25 Suppl 2,
S9-S22. https://doi.org/10.1002/0by.22031

Bauml, J., Kim, J., Zhang, X., Aggarwal, C., Cohen, R. B., & Schmitz, K. H. (2017). Unsupervised
exercise in survivors of human papillomavirus related head and neck cancer: how many can go it

95



alone? J Cancer Surviv, 11(4), 462—468. https://doi.org/10.1007/s11764-017-0604-5

Beebe-Dimmer, J. L., Ruterbusch, J. J., Harper, F. W. K., Baird, T. M., Finlay, D. G., Rundle, A. G.,
Pandolfi, S. S., Hastert, T. A., Schwartz, K. L., Bepler, G., Simon, M. S., Mantey, J., Abrams, J.,
Albrecht, T. L., & Schwartz, A. G. (2020). Physical activity and quality of life in African American
cancer survivors: The Detroit Research on Cancer Survivors study. Cancer, 126(9), 1987-1994.
https://doi.org/10.1002/cncr.32725

Beidas, R. S., Paciotti, B., Barg, F., Branas, A. R., Brown, J. C., Glanz, K., DeMichele, A., DiGiovanni,
L., Salvatore, D., & Schmitz, K. H. (2014). A hybrid effectiveness-implementation trial of an
evidence-based exercise intervention for breast cancer survivors. J Natl Cancer Inst Monogr,
2014(50), 338-345. https://doi.org/10.1093/jncimonographs/Igu033

Birko, S., Dove, E. S., Ozdemir, V., & Dalal, K. (2015). Evaluation of nine consensus indices in delphi
foresight research and their dependency on delphi survey characteristics: A simulation study and
debate on delphi design and interpretation. PLoS ONE, 10(8), 1-14.
https://doi.org/10.1371/journal.pone.0135162

Blaney, J. M., Lowe-Strong, A., Rankin-Watt, J., Campbell, A., & Gracey, J. H. (2013). Cancer
survivors’ exercise barriers, facilitators and preferences in the context of fatigue, quality of life and
physical activity participation: a questionnaire-survey. Psychooncology, 22(1), 186—194.
https://doi.org/10.1002/pon.2072

Bluethmann, S. M., Mariotto, A. B., & Rowland, J. H. (2016). Anticipating the “Silver Tsunami”:
Prevalence Trajectories and Comorbidity Burden among Older Cancer Survivors in the United
States. Cancer Epidemiol Biomarkers Prev, 25(7), 1029-1036. https://doi.org/10.1158/1055-
9965.Epi-16-0133

Boyer, L., Pepin, J., Dubois, S., Descoteaux, R., Robinette, L., Déry, J., Brunet, F., Bolduc, J., &
Deschénes, M. F. (2020). Adaptation and validation of a nursing competencies framework for
clinical practice on a continuum of care from childhood to adulthood: A Delphi study. Nurse
Education Today, 93, 104530. https://doi.org/10.1016/j.nedt.2020.104530

96



Brandt, E. N., & Pope, A. M. (1997). Models of Disability and Rehabilitation. In I. of Medicine (Ed.),
Enabling America: Assessing the Role of Rehabilitation Science and Engineering (pp. 62—80).
National Academies Press. https://books.google.com/books?id=MLITAgAAQBAJ

Bratterud, H., Burgess, M., Fasy, B. T., Millman, D. L., Oster, T., & Sung, E. (Christine). (2020). The
Sung Diagram: Revitalizing the Eisenhower Matrix. Lecture Notes in Computer Science (Including
Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 12169 LNAI,
498-502. https://doi.org/10.1007/978-3-030-54249-8_43

Braveman, B., Hunter, E. G., & Association, A. O. T. (2017). Occupational Therapy Practice Guidelines
for Cancer Rehabilitation with Adults (1st editio). AOTA Press, The American Occupational
Therapy Association, Incorporated. https://books.google.com/books?id=C-RSswEACAAJ

Brayall, P., Donlon, E., Doyle, L., Leiby, R., & Violette, K. (2018). Physical Therapy—Based
Interventions Improve Balance, Function, Symptoms, and Quality of Life in Patients With
Chemotherapy-Induced Peripheral Neuropathy. Rehabilitation Oncology, 36(3), 161-166.
https://doi.org/10.1097/01.REO.0000000000000111

Bredin, S. S. D., Gledhill, N., Jamnik, V. K., & Warburton, D. E. R. (2013). PAR-Q+ and ePARmed-X+:
new risk stratification and physical activity clearance strategy for physicians and patients alike.
Canadian Family Physician Medecin de Famille Canadien, 59(3), 273-277.

Brown, J. C., Ko, E. M., & Schmitz, K. H. (2015). Development of a risk-screening tool for cancer
survivors to participate in unsupervised moderate- to vigorous-intensity exercise: results from a
survey study. Pm R, 7(2), 113—122. https://doi.org/10.1016/j.pm1j.2014.09.003

Brown, J. C., & Schmitz, K. H. (2014). The prescription or proscription of exercise in colorectal cancer
care. Medicine and Science in Sports and Exercise, 46(12), 2202-2209.
https://doi.org/10.1249/MSS.0000000000000355

Burr, J. F., Shephard, R. J., & Jones, L. W. (2012). Physical activity for cancer patients: clinical risk
assessment for exercise clearance and prescription. Canadian Family Physician Medecin de Famille
Canadien, 58(9), 970-973.

97



Campbell, K. L., Pusic, A. L., Zucker, D. S., McNeely, M. L., Binkley, J. M., Cheville, A. L., &
Harwood, K. J. (2012). A prospective model of care for breast cancer rehabilitation: function.
Cancer, 118(8 Suppl), 2300-2311. https://doi.org/10.1002/cncr.27464

Campbell, K. L., Winters-Stone, K. M., Wiskemann, J., May, A. M., Schwartz, A. L., Courneya, K. S.,
Zucker, D. S., Matthews, C. E., Ligibel, J. A., Gerber, L. H., Morris, G. S., Patel, A. V, Hue, T. F.,
Perna, F. M., & Schmitz, K. H. (2019). Exercise Guidelines for Cancer Survivors: Consensus
Statement from International Multidisciplinary Roundtable. Medicine and Science in Sports and
Exercise, 51(11), 2375-2390. https://doi.org/10.1249/MSS.0000000000002116

Cantwell, M., Walsh, D., Furlong, B., Loughney, L., McCaffrey, N., Moyna, N., & Woods, C. (2020).
Physical Activity across the Cancer Journey: Experiences and Recommendations from People
Living with and beyond Cancer. Physical Therapy, 100(3), 575-585.
https://doi.org/10.1093/ptj/pzz136

Carvalho, E., Bettger, J. P., & Goode, A. P. (2017). Insurance Coverage, Costs, and Barriers to Care for
Outpatient Musculoskeletal Therapy and Rehabilitation Services. N C Med J, 78(5), 312-314.
https://doi.org/10.18043/ncm.78.5.312

Chang, A. M., Gardner, G. E., Duffield, C., & Ramis, M.-A. (2010). A Delphi study to validate an
Advanced Practice Nursing tool. Journal of Advanced Nursing, 66(10), 2320-2330.
https://doi.org/10.1111/j.1365-2648.2010.05367.x

Cheng, K. K. F., Lim, Y. T. E., Koh, Z. M., & Tam, W. W. S. (2017). Home-based multidimensional
survivorship programmes for breast cancer survivors. Cochrane Database Syst Rev, 8, Cd011152.
https://doi.org/10.1002/14651858.CD011152.pub2

Cheville, A. L., Beck, L. A., Petersen, T. L., Marks, R. S., & Gamble, G. L. (2009). The detection and
treatment of cancer-related functional problems in an outpatient setting. Support Care Cancer,
17(1), 61-67. https://doi.org/10.1007/s00520-008-0461-x

Cheville, A. L., Moynihan, T., Herrin, J., Loprinzi, C., & Kroenke, K. (2019). Effect of Collaborative
Telerehabilitation on Functional Impairment and Pain Among Patients With Advanced-Stage

98



Cancer: A Randomized Clinical Trial. JAMA Oncol. https://doi.org/10.1001/jamaoncol.2019.0011

Cheville, A. L., Mustian, K., Winters-Stone, K., Zucker, D. S., Gamble, G. L., & Alfano, C. M. (2017).
Cancer Rehabilitation: An Overview of Current Need, Delivery Models, and Levels of Care. Phys
Med Rehabil Clin N Am, 28(1), 1-17. https://doi.org/10.1016/j.pmr.2016.08.001

Coletta, A. M., Campbell, A., Morris, G. S., & Schmitz, K. H. (2020). Synergy Between Licensed
Rehabilitation Professionals and Clinical Exercise Physiologists: Optimizing Patient Care for
Cancer Rehabilitation. In Seminars in Oncology Nursing (Vol. 36, Issue 1). Elsevier Inc.
https://doi.org/10.1016/j.soncn.2019.150975

Cormie, P., Zopf, E. M., Zhang, X., & Schmitz, K. H. (2017). The Impact of Exercise on Cancer
Mortality, Recurrence, and Treatment-Related Adverse Effects. Epidemiol Rev, 39(1), 71-92.
https://doi.org/10.1093/epirev/mxx007

Courneya, K. S., & Friedenreich, C. M. (2007). Physical Activity and Cancer Control. Seminars in
Oncology Nursing, 23(4), 242-252. https://doi.org/10.1016/j.soncn.2007.08.002

Covington, K., Atler, K. E., Bailey, J. J. A., Lucas, K., & Pergolotti, M. (2021). “Life Isn’t as Carefree as
It Used to Be”: A Mixed-Methods Evaluation of the Experiences of Women With Fear of Falling
During Cancer Survivorship. Rehabilitation Oncology, 39(1).
https://doi.org/10.1097/01.REO.0000000000000217

Covington, K., Atler, K. E., Schmid, A. A., & Pergolotti, M. (2020). Understanding fall risk for older
adults with cancer: An evaluation of experts’ perceptions. Journal of Geriatric Oncology, 11(2),
263-269. https://doi.org/10.1016/j.jg0.2019.06.006

Covington, K., Hidde, M. C., Pergolotti, M., & Leach, H. J. (2019). Community-based exercise programs
for cancer survivors: A scoping review of practice-based evidence. In Supportive Care in Cancer
(Vol. 27, Issue 12, pp. 4435-4450). Springer Verlag. https://doi.org/10.1007/s00520-019-05022-6

Covington, K., Marshall, T., Campbell, G., Williams, G. R., Fu, J. B., Kendig, T. D., Howe, N., Alfano,
C. M., & Pergolotti, M. (2021). Development of the Exercise in Cancer Evaluation and Decision
Support (EXCEEDS) algorithm. Supportive Care in Cancer, 1-12. https://doi.org/10.1007/s00520-

99



021-06208-7

Covington, K., Marshall, T., Sharp, J., Kendig, T., Williams, G., & Pergolotti, M. (2021). Utility and
acceptability of the EXCEEDS algorithm for oncology stakeholders: Results of a Delphi study. J
Clin Oncol, 39, suppl 15; abstr e13538. https://doi.org/10.1200/JC0.2021.39.15_suppl.e13538

Dalzell, N., Sateren, W., Sintharaphone, A., Ibrahim, M., Mastroianni, L., Vales Zambrano, L. D.,
O’Brien, S., & Smirnow, M. A. (2017). Rehabilitation and exercise oncology program: translating
research into a model of care. Curr Oncol, 24(3), e191-e198. https://doi.org/10.3747/c0.24.3498

Damschroder, L. J., Aron, D. C., Keith, R. E., Kirsh, S. R., Alexander, J. A., & Lowery, J. C. (2009).
Fostering implementation of health services research findings into practice: a consolidated
framework for advancing implementation science. Implement Science, 4, 50.
https://doi.org/10.1186/1748-5908-4-50

Datta, S. S., Ghosal, N., Daruvala, R., Chakraborty, S., Shrimali, R. K., Van Zanten, C., Parry, J.,
Agrawal, S., Atreya, S., Sinha, S., Chatterjee, S., & Gollins, S. (2019). How do clinicians rate
patient’s performance status using the ECOG performance scale? A mixed-methods exploration of
variability in decision-making in oncology. Ecancermedicalscience, 13, 913.
https://doi.org/10.3332/ecancer.2019.913

Dicker, A. P., & Jim, H. S. L. (2018). Intersection of Digital Health and Oncology. JCO Clinical Cancer
Informatics, 2, 1-4. https://doi.org/10.1200/CCI.18.00070

Ferri, A., Gane, E. M., Smith, M. D., Pinkham, E. P., Gomersall, S. R., & Johnston, V. (2020).
Experiences of people with cancer who have participated in a hospital-based exercise program: a
qualitative study. Supportive Care in Cancer. https://doi.org/10.1007/s00520-020-05647-y

Fisch, M. J., Chung, A. E., & Accordino, M. K. (2016). Using Technology to Improve Cancer Care:
Social Media, Wearables, and Electronic Health Records. American Society of Clinical Oncology
Educational Book, 36, 200-208. https://doi.org/10.1200/EDBK_156682

Fitzpatrick J., T. R. . R. (2011). Needs, expectations and attendance among participants of a cancer
wellness centre in Montreal, Quebec. J Cancer Surviv, 5(3), 235-246.

100



https://doi.org/10.1007/s11764-011-0176-8

Fong, A. J., Sabiston, C. M., Nadler, M. B., Sussman, J., Langley, H., Holden, R., Stokes-Noonan, M., &
Tomasone, J. R. (2021). Development of an evidence-informed recommendation guide to facilitate
physical activity counseling between oncology care providers and patients in Canada. Translational
Behavioral Medicine, February. https://doi.org/10.1093/tbm/ibaal27

Friedenreich, C. M., Stone, C. R., Cheung, W. Y., & Hayes, S. C. (2020). Physical activity and mortality
in cancer survivors: A systematic review and meta-analysis. In JNCI Cancer Spectrum (Vol. 4, Issue
1). Oxford University Press. https://doi.org/10.1093/jncics/pkz080

Gilchrist, L. S., Galantino, M. Lou, Wampler, M., Marchese, V. G., Morris, G. S., & Ness, K. K. (2009).
A framework for assessment in oncology rehabilitation. Physical Therapy, 89(3), 286-306.
https://doi.org/10.2522/ptj.20070309

Gonzalez, B. D. (2018). Promise of Mobile Health Technology to Reduce Disparities in Patients With
Cancer and Survivors. JCO Clinical Cancer Informatics, 2, 1-9.
https://doi.org/10.1200/CCI.17.00141

Haas, B. K., Kimmel, G., Hermanns, M., & Deal, B. (2012). Community-based FitSTEPS for life
exercise program for persons with cancer: 5-year evaluation. J Oncol Pract, 8(6), 320-324, 2 p
following 324. https://doi.org/10.1200/jop.2012.000555

Hagen, N. A., Stiles, C., Nekolaichuk, C., Biondo, P., Carlson, L. E., Fisher, K., & Fainsinger, R. (2008).
The Alberta Breakthrough Pain Assessment Tool for Cancer Patients: A Validation Study Using a
Delphi Process and Patient Think-Aloud Interviews. Journal of Pain and Symptom Management,
35(2), 136-152. https://doi.org/10.1016/j.jpainsymman.2007.03.016

Hardcastle, S. J., Kane, R., Chivers, P., Hince, D., Dean, A., Higgs, D., & Cohen, P. A. (2018).
Knowledge, attitudes, and practice of oncologists and oncology health care providers in promoting
physical activity to cancer survivors: an international survey. Supportive Care in Cancer, 26(11),
3711-3719. https://doi.org/10.1007/s00520-018-4230-1

Hardcastle, S. J., Maxwell-Smith, C., Kamarova, S., Lamb, S., Millar, L., & Cohen, P. A. (2018). Factors

101



influencing non-participation in an exercise program and attitudes towards physical activity amongst
cancer survivors. Support Care Cancer, 26(4), 1289—-1295. https://doi.org/10.1007/s00520-017-
3952-9

Harrington, C. B., Hansen, J. A., Moskowitz, M., Todd, B. L., & Feuerstein, M. (2010). It’s not over
when it’s over: Long-term symptoms in cancer survivors-a systematic review. In International
Journal of Psychiatry in Medicine (Vol. 40, Issue 2, pp. 163—181).
https://doi.org/10.2190/PM.40.2.c

Hayes, S. C., Johansson, K., Alfano, C. M., & Schmitz, K. H. (2011). Exercise for breast cancer
survivors: bridging the gap between evidence and practice. Translational Behavioral Medicine, 1(4),
539-544. https://doi.org/10.1007/s13142-011-0082-7

Hayes, S. C., Newton, R. U., Spence, R. R., & Galvdo, D. A. (2019). The Exercise and Sports Science
Australia position statement: Exercise medicine in cancer management. Journal of Science and
Medicine in Sport. https://doi.org/10.1016/j.jsams.2019.05.003

Henriksson, A., Igelstrom, H., Arving, C., Nordin, K., Johansson, B., & Demmelmaier, 1. (2020). The
Phys-Can study: meaningful and challenging - supervising physical exercise in a community-based
setting for persons undergoing curative oncological treatment. Physiotherapy Theory and Practice,
00(00), 1-10. https://doi.org/10.1080/09593985.2020.1737995

Heston, A. H., Schwartz, A. L., Justice-Gardiner, H., & Hohman, K. H. (2015). Addressing physical
activity needs of survivors by developing a community-based exercise program: LIVESTRONG(R)
at the YMCA. Clin J Oncol Nurs, 19(2), 213-217. https://doi.org/10.1188/15.cjon.213-217

Holey, E. A., Feeley, J. L., Dixon, J., & Whittaker, V. J. (2007). An exploration of the use of simple
statistics to measure consensus and stability in Delphi studies. BMC Medical Research
Methodology, 7, 1-10. https://doi.org/10.1186/1471-2288-7-52

Howell, D., Mayer, D. K., Fielding, R., Eicher, M., Verdonck-de Leeuw, I. M., Johansen, C., Soto-Perez-
de-Celis, E., Foster, C., Chan, R., Alfano, C. M., Hudson, S. V, Jefford, M., Lam, W. W. T.,
Loerzel, V., Pravettoni, G., Rammant, E., Schapira, L., Stein, K. D., & Koczwara, B. (2020).

102



Management of Cancer and Health After the Clinic Visit: A Call to Action for Self-Management in
Cancer Care. JNCI: Journal of the National Cancer Institute. https://doi.org/10.1093/jnci/djaa083

Hsieh, C. C., Sprod, L. K., Hydock, D. S., Carter, S. D., Hayward, R., & Schneider, C. M. (2008). Effects
of a supervised exercise intervention on recovery from treatment regimens in breast cancer
survivors. Oncol Nurs Forum, 35(6), 909-915. https://doi.org/10.1188/08.0nf.909-915

Hsu, C. C., & Sandford, B. A. (2007). The Delphi technique: Making Sense Of Consensus. Practical
Assessment, Research & Evaluation, 12(10), 1-8. https://doi.org/10.4135/9781412961288.n107

Hsu, T., Kessler, E. R., Parker, I. R., Dale, W., Gajra, A., Holmes, H. M., Maggiore, R. J., Magnuson, A.,
McKoy, J. M., & Hurria, A. (2020). Identifying Geriatric Oncology Competencies for Medical
Oncology Trainees: A Modified Delphi Consensus Study. The Oncologist, 25(7), 591-597.
https://doi.org/10.1634/theoncologist.2019-0950

Hunter, E. G., Gibson, R. W., Arbesman, M., & D’Amico, M. (2017a). Systematic Review of
Occupational Therapy and Adult Cancer Rehabilitation: Part 1. Impact of Physical Activity and
Symptom Management Interventions. Am J Occup Ther, 71(2), 7102100030p1-7102100030p11.
https://doi.org/10.5014/ajot.2017.023564

Hunter, E. G., Gibson, R. W., Arbesman, M., & D’Amico, M. (2017b). Systematic Review of
Occupational Therapy and Adult Cancer Rehabilitation: Part 2. Impact of Multidisciplinary
Rehabilitation and Psychosocial, Sexuality, and Return-to-Work Interventions. Am J Occup Ther,
71(2), 7102100040p1-7102100040p8. https://doi.org/10.5014/aj0t.2017.023572

Igwebuike, L. T., Zhang, X., Brown, J. C., & Schmitz, K. H. (2017). Applying pre-participation exercise
screening to breast cancer survivors: A cross-sectional study. Support Care Cancer, 26(6), 1825—
1831. https://doi.org/10.1007/s00520-017-4020-1

Institute of Medicine, & National Research Council. (2006). From Cancer Patient to Cancer Survivor:
Lost in Transition (M. Hewitt, S. Greenfield, & E. Stovall (Eds.)). The National Academies Press.
https://doi.org/doi:10.17226/11468

International classification of functioning, disability and health: ICF. (2001). World Health Organization.

103



Irwin, M. L., Cartmel, B., Harrigan, M., Li, F., Sanft, T., Shockro, L., O’Connor, K., Campbell, N.,
Tolaney, S. M., Mayer, E. L., Yung, R., Freedman, R. A., Partridge, A. H., & Ligibel, J. A. (2017).
Effect of the LIVESTRONG at the YMCA exercise program on physical activity, fitness, quality of
life, and fatigue in cancer survivors. Cancer, 123(7), 1249—1258. https://doi.org/10.1002/cncr.30456

Jyothi, N. S., & Parkavi, A. (2016, December 1). A study on task management system. International
Conference on Research Advances in Integrated Navigation Systems, RAINS 2016.
https://doi.org/10.1109/RAINS.2016.7764421

Karvinen, K. H., Courneya, K. S., Venner, P., & North, S. (2007). Exercise programming and counseling
preferences in bladder cancer survivors: A population-based study. J Cancer Surviv, 1(1), 27-34.
https://doi.org/10.1007/s11764-007-0010-5

Kelly, C. M., & Shahrokni, A. (2016). Moving beyond Karnofsky and ECOG Performance Status
Assessments with New Technologies. Journal of Oncology, 2016, 6186543.
https://doi.org/10.1155/2016/6186543

Khairat, S., Marc, D., Crosby, W., & Al Sanousi, A. (2018). Reasons for physicians not adopting clinical
decision support systems: Critical analysis. Journal of Medical Internet Research, 20(4).
https://doi.org/10.2196/medinform.8912

Kielhofner, G. (2005). Rethinking disability and what to do about it: disability studies and its implications
for occupational therapy. Am J Occup Ther, 59(5), 487-496.
https://www.ncbi.nlm.nih.gov/pubmed/16268015

Kim, J., Kim, J., & Han, A. (2020). The impact of leisure time physical activity on mental health and
health perception among people with cancer. Health Promotion Perspectives, 10(2), 116—122.
https://doi.org/10.34172/hpp.2020.19

Kirkham, A. A., Klika, R. J., Ballard, T., Downey, P., & Campbell, K. L. (2016). Effective Translation of
Research to Practice: Hospital-Based Rehabilitation Program Improves Health-Related Physical
Fitness and Quality of Life of Cancer Survivors. J Natl Compr Canc Netw, 14(12), 1555-1562.

Kleynen, M., Braun, S. M., Bleijlevens, M. H., Lexis, M. A., Rasquin, S. M., Halfens, J., Wilson, M. R.,

104



Beurskens, A. J., & Masters, R. S. W. (2014). Using a Delphi technique to seek consensus regarding
definitions, descriptions and classification of terms related to implicit and explicit forms of motor
learning. PLoS ONE, 9(6). https://doi.org/10.1371/journal.pone.0100227

Knoerl, R., Mazzola, E., Hong, F., Salehi, E., McCleary, N., Ligibel, J., Reyes, K., & Berry, D. L. (2021).
Exploring the impact of a decision support algorithm to improve clinicians’ chemotherapy-induced
peripheral neuropathy assessment and management practices: a two-phase, longitudinal study. BMC
Cancer, 21(1), 236. https://doi.org/10.1186/s12885-021-07965-8

Kohler, L. N., Garcia, D. O., Harris, R. B., Oren, E., Roe, D. J., & Jacobs, E. T. (2016). Adherence to Diet
and Physical Activity Cancer Prevention Guidelines and Cancer Outcomes: A Systematic Review.
Cancer Epidemiology and Prevention Biomarkers, 25(7), 1018—1028. https://doi.org/10.1158/1055-
9965.EPI-16-0121

Kyngis, H. (2020). Inductive Content Analysis. In The Application of Content Analysis in Nursing
Science Research (pp. 13-21). Springer International Publishing. https://doi.org/10.1007/978-3-030-
30199-6_2

Larson, E., Wood, W., & Clark, F. (2003). Occupational Science: Building the Science and Practie of OT
Through An Academic Discipline. In E. B. Crepaeu, E. S. Cohn, & B. A. Schell (Eds.), Willard &
Spackman’s Occuapational Therapy (10th ed., pp. 15-26). LW&W.

Leach, C. R., Alfano, C. M., Potts, J., Gallicchio, L., Yabroff, K. R., Oeffinger, K. C., Hahn, E. E.,
Shulman, L. N., & Hudson, S. V. (2020). Personalized Cancer Follow-Up Care Pathways: A Delphi
Consensus of Research Priorities. In Journal of the National Cancer Institute (Vol. 112, Issue 12,
pp- 1183-1189). Oxford University Press. https://doi.org/10.1093/jnci/djaa053

Leach, H. J., Covington, K., Pergolotti, M., Sharp, J., Maynard, B., Eagan, J., & Beasley, J. (2018).
Translating research to practice using a team-based approach to cancer rehabilitation: A physical
therapy and exercise-based cancer rehabilitation program reduces fatigue and improves aerobic
capacity. Rehabilitation Oncology, 36(4). https://doi.org/10.1097/01.RE0O.0000000000000123

Leach, H. J., Covington, K., Voss, C., LeBreton, K. A., Harden, S. M., & Schuster, S. R. (2019). Effect of

105



Group Dynamics-Based Exercise Versus Personal Training in Breast Cancer Survivors. Oncology
Nursing Forum, 46(2). https://doi.org/10.1188/19.0NF.185-197

Levit, L. A., Balogh, E. P., Nass, S. J., & Ganz, P. A. (Eds.). (2013). Delivering High-Quality Cancer
Care: Charting a New Course for a System in Crisis. The National Academies Press.
https://doi.org/doi:10.17226/18359

Li, T., Wei, S., Shi, Y., Pang, S., Qin, Q., Yin, J., Deng, Y., Chen, Q., Wei, S., Nie, S., & Liu, L. (2016).
The dose-response effect of physical activity on cancer mortality: Findings from 71 prospective
cohort studies. In British Journal of Sports Medicine (Vol. 50, Issue 6, pp. 339-345). BMJ
Publishing Group. https://doi.org/10.1136/bjsports-2015-094927

Loh, S. Y., Sapihis, M., Danaee, M., & Chua, Y. P. (2020). The role of occupational-participation,
meaningful-activity and quality-of-life of colorectal cancer survivors: findings from path-modelling.
Disability and Rehabilitation. https://doi.org/10.1080/09638288.2020.1715492

Lyons, K. D., Radomski, M. V, Alfano, C. M., Finkelstein, M., Sleight, A. G., Marshall, T. F., McKenna,
R., & Fu, J. B. (2017). Delphi Study to Determine Rehabilitation Research Priorities for Older
Adults With Cancer. Arch Phys Med Rehabil, 98(5), 904-914.
https://doi.org/10.1016/j.apmr.2016.11.015

Macmillan Cancer Support. (2018). Cancer Rehabilitation Pathways. Macmillan Cancer Support.
https://www.macmillan.org.uk/assets/macmillan-cancer-rehabilitation-pathways.pdf

Magal, M., & Riebe, D. (2016). New Preparticipation Health Screening Recommendations: What
Exercise Professionals Need to Know. ACSM’s Health and Fitness Journal, 20(3), 22-217.
https://doi.org/10.1249/FIT.0000000000000202

Maltser, S., Cristian, A., Silver, J. K., Morris, G. S., & Stout, N. L. (2017). A Focused Review of Safety
Considerations in Cancer Rehabilitation. PM & R : The Journal of Injury, Function, and
Rehabilitation, 9(9S2), S415-S428. https://doi.org/10.1016/j.pmrj.2017.08.403

Marker, R. J., Cox-Martin, E., Jankowski, C. M., Purcell, W. T., & Peters, J. C. (2018). Evaluation of the
effects of a clinically implemented exercise program on physical fitness, fatigue, and depression in

106



cancer survivors. Supportive Care in Cancer : Official Journal of the Multinational Association of
Supportive Care in Cancer, 26(6), 1861-1869. https://doi.org/10.1007/s00520-017-4019-7

Marshall, T. F., Groves, J. R., Holan, G. P., Lacamera, J., Choudhary, S., Pietrucha, R. J., & Tjokro, M.
(2018). The Feasibility of Community-Based, Supervised Exercise Programs to Engage and Monitor
Patients in a Postrehabilitation Setting. American Journal of Lifestyle Medicine, 14(4), 443—461.
https://doi.org/10.1177/1559827617750385

Mayer, D. K., & Alfano, C. M. (2019). Personalized Risk-Stratified Cancer Follow-Up Care: Its Potential
for Healthier Survivors, Happier Clinicians, and Lower Costs. JNCI: Journal of the National Cancer
Institute, 111(5), 442—-448. https://doi.org/10.1093/jnci/djy232

Mazo, C., Kearns, C., Mooney, C., & Gallagher, W. M. (2020). Clinical decision support systems in
breast cancer: A systematic review. In Cancers (Vol. 12, Issue 2). MDPI AG.
https://doi.org/10.3390/cancers12020369

McNeely, M. L., Dolgoy, N., Onazi, M., & Suderman, K. (2016). The Interdisciplinary Rehabilitation
Care Team and the Role of Physical Therapy in Survivor Exercise. Clin J Oncol Nurs, 20(6 Suppl),
S8-s16. https://doi.org/10.1188/16.cjon.s2.8-16

Mctiernan, A., Friedenreich, C. M., Katzmarzyk, P. T., Powell, K. E., Macko, R., Buchner, D., Pescatello,
L. S., Bloodgood, B., Tennant, B., Vaux-Bjerke, A., George, S. M., Troiano, R. P., & Piercy, K. L.
(2019). Physical Activity in Cancer Prevention and Survival: A Systematic Review. In Medicine and
Science in Sports and Exercise (Vol. 51, Issue 6, pp. 1252—-1261). Lippincott Williams and Wilkins.
https://doi.org/10.1249/MSS.0000000000001937

Mewes, J. C., Steuten, L. M. G., [Jzerman, M. J., & van Harten, W. H. (2012). Effectiveness of
Multidimensional Cancer Survivor Rehabilitation and Cost-Effectiveness of Cancer Rehabilitation
in General: A Systematic Review. The Oncologist, 17(12), 1581-1593.
https://doi.org/10.1634/theoncologist.2012-0151

Midgley, A. W., Lowe, D., Levy, A. R., Mepani, V., & Rogers, S. N. (2018). Exercise program design
considerations for head and neck cancer survivors. Eur Arch Otorhinolaryngol, 275(1), 169-179.

107



https://doi.org/10.1007/s00405-017-4760-z

Mohile, S. G., Dale, W., Somerfield, M. R., Schonberg, M. A., Boyd, C. M., Burhenn, P. S., Canin, B.,
Cohen, H. J., Holmes, H. M., Hopkins, J. O., Janelsins, M. C., Khorana, A. A., Klepin, H. D.,
Lichtman, S. M., Mustian, K. M., Tew, W. P., & Hurria, A. (2018). Practical Assessment and
Management of Vulnerabilities in Older Patients Receiving Chemotherapy: ASCO Guideline for
Geriatric Oncology. Journal of Clinical Oncology, 36(22), 2326-2347.
https://doi.org/10.1200/JC0O.2018.78.8687

Morishita, S., Hamaue, Y., Fukushima, T., Tanaka, T., Fu, J. B., & Nakano, J. (2020). Effect of Exercise
on Mortality and Recurrence in Patients With Cancer: A Systematic Review and Meta-Analysis. In
Integrative Cancer Therapies (Vol. 19, p. 153473542091746). SAGE Publications Inc.
https://doi.org/10.1177/1534735420917462

Musanti, R., & Murley, B. (2016). Community-Based Exercise Programs for Cancer Survivors. Clin J
Oncol Nurs, 20(6 Suppl), S25-s30. https://doi.org/10.1188/16.cjon.s2.25-30

Nadler, M., Bainbridge, D., Tomasone, J., Cheifetz, O., Juergens, R. A., & Sussman, J. (2017). Oncology
care provider perspectives on exercise promotion in people with cancer: an examination of
knowledge, practices, barriers, and facilitators. Supportive Care in Cancer, 25(7), 2297-2304.
https://doi.org/10.1007/s00520-017-3640-9

National Comprehensive Cancer Network. (2019). Physical Activity. In NCCN Guidelines: Survivorship
(Version 2.2019; p. SPA-2 to SPA-C).
https://www.nccn.org/professionals/physician_gls/pdf/survivorship.pdf

National Comprehensive Cancer Network. (2020). Older Adult Oncology (Version 1.2020).
https://www.nccn.org/professionals/physician_gls/pdf/senior.pdf

National Comprehensive Cancer Network. (2021). Survivorship (Version 1.2021).
https://www.nccn.org/professionals/physician_gls/pdf/survivorship.pdf

Nicole Culos-Reed, S., Leach, H. J., Capozzi, L. C., Easaw, J., Eves, N., & Millet, G. Y. (2017). Exercise
preferences and associations between fitness parameters, physical activity, and quality of life in

108



high-grade glioma patients. Support Care Cancer, 25(4), 1237-1246.
https://doi.org/10.1007/s00520-016-3516-4

Noble, M., Russell, C., Kraemer, L., & Sharratt, M. (2012). UW WELL-FIT: The impact of supervised
exercise programs on physical capacity and quality of life in individuals receiving treatment for
cancer. Support Care Cancer, 20(4), 865-873. https://doi.org/10.1007/s00520-011-1175-z

Oken, M. M., Creech, R. H., Tormey, D. C., Horton, J., Davis, T. E., McFadden, E. T., & Carbone, P. P.
(1982). Toxicity and response criteria of the Eastern Cooperative Oncology Group. American
Journal of Clinical Oncology, 5(6), 649—655.

Osheroff, J. A., Teich, J. M., Levik, D., Saldana, L., Velasco, F. T., Sittig, D. F., Rogers, K. M., &
Jenders, R. A. (2012). Improving Outcomes with Clinical Decision Support: An Implementer’s
Guide (Second). Healthcare Information and Management Systems Society.
https://books.google.com/books?id=KEswBQAAQBAJ

Osheroff, J. A., Teich, J. M., Middleton, B., Steen, E. B., Wright, A., & Detmer, D. E. (2007). A
Roadmap for National Action on Clinical Decision Support. Journal of the American Medical
Informatics Association, 14(2), 141-145. https://doi.org/10.1197/jamia.M2334

PAR-Q+ Collaboration. (2020). The New PAR-Q+ and ePARmed-X+: History.
https://eparmedx.com/?page_id=86

Patel, A. V, Friedenreich, C. M., Moore, S. C., Hayes, S. C., Silver, J. K., Campbell, K. L., Winters-
Stone, K., Gerber, L. H., George, S. M., Fulton, J. E., Denlinger, C., Morris, G. S., Hue, T., Schmitz,
K. H., & Matthews, C. E. (2019). American College of Sports Medicine Roundtable Report on
Physical Activity, Sedentary Behavior, and Cancer Prevention and Control. Medicine and Science in
Sports and Exercise, 51(11), 2391-2402. https://doi.org/10.1249/MSS.0000000000002117

Pawloski, P. A., Brooks, G. A., Nielsen, M. E., & Olson-Bullis, B. A. (2019). A systematic review of
clinical decision support systems for clinical oncology practice. In JNCCN Journal of the National
Comprehensive Cancer Network (Vol. 17, Issue 4, pp. 331-338). Harborside Press.
https://doi.org/10.6004/jnccn.2018.7104

109



Pergolotti, M., Bailliard, A., McCarthy, M., Severino, E., Covington, K., & Doll, K. M. (2020).
Experiences of women after ovarian cancer surgery: Distress, uncertainty, and the need for
occupational therapy. American Journal of Occupational Therapy, 74(3).

Pergolotti, M., Battisti, N. M. L., Padgett, L., Sleight, A. G., Abdallah, M., Newman, R., Van Dyk, K.,
Covington, K., Williams, G. R., van den Bos, F., Pollock, Y. Y., Salerno, E. A., Magnuson, A.,
Gattds-Vernaglia, I. F., & Ahles, T. A. (2020). Embracing the complexity: Older adults with cancer-
related cognitive decline—A Young International Society of Geriatric Oncology position paper. In
Journal of Geriatric Oncology (Vol. 11, Issue 2, pp. 237-243). Elsevier Ltd.
https://doi.org/10.1016/j.j20.2019.09.002

Pergolotti, M., Covington, K., Lightner, A. N., Bertram, J., Thess, M., Sharp, J., Spraker, M., Williams,
G. R., & Manning, P. (2020). Association of Outpatient Cancer Rehabilitation With Patient-
Reported Outcomes and Performance-Based Measures of Function. Rehabilitation Oncology,
Publish Ah. https://doi.org/10.1097/01.REO.0000000000000245

Pergolotti, M., Covington, K., Stubblefield, M. D., & Kendig, T. (2020). Evaluation of outpatient cancer
rehabilitation for upper extremity functioning for individuals with breast cancer. Journal of Clinical
Oncology, 38(29_suppl), 287-287. https://doi.org/10.1200/JC0O.2020.38.29_suppl.287

Pergolotti, M., Deal, A. M., Lavery, J., Reeve, B. B., & Muss, H. B. (2015). The prevalence of potentially
modifiable functional deficits and the subsequent use of occupational and physical therapy by older
adults with cancer. J Geriatr Oncol, 6(3), 194-201. https://doi.org/10.1016/j.jg0.2015.01.004

Pergolotti, M., Deal, A. M., Williams, G. R., Bryant, A. L., McCarthy, L., Nyrop, K. A., Covington, K.,
Reeve, B. B., Basch, E., & Muss, H. B. (2019). Older Adults with Cancer: A Randomized
Controlled Trial of Occupational and Physical Therapy. Journal of the American Geriatrics Society,
67(5). https://doi.org/10.1111/jgs.15930

Pergolotti, M., Lavery, J., Reeve, B. B., & Dusetzina, S. B. (2018). Therapy Caps and Variation in Cost
of Outpatient Occupational Therapy by Provider, Insurance Status, and Geographic Region. The
American Journal of Occupational Therapy : Official Publication of the American Occupational

110



Therapy Association, 72(2), 7202205050p1-7202205050p9.
https://doi.org/10.5014/aj0t.2018.023796

Piscione, P. J., Bouffet, E., Timmons, B., Courneya, K. S., Tetzlaff, D., Schneiderman, J. E., de Medeiros,
C. B., Bartels, U., & Mabbott, D. J. (2017). Exercise training improves physical function and fitness
in long-term paediatric brain tumour survivors treated with cranial irradiation. Eur J Cancer, 80, 63—
72. https://doi.org/10.1016/j.ejca.2017.04.020

Powell, B. J., Waltz, T. J., Chinman, M. J., Damschroder, L. J., Smith, J. L., Matthieu, M. M., Proctor, E.
K., & Kirchner, J. E. (2015). A refined compilation of implementation strategies: results from the
Expert Recommendations for Implementing Change (ERIC) project. Implementation Science, 10(1),
21. https://doi.org/10.1186/s13012-015-0209-1

QSR International. (1999). NVivo Qualitative Data Analysis Software. [Software].
https://qsrinternational.com/nvivo/nvivo-products/

Qualtrics. (2020). Qualtrics XM (March 2021). [Software].

Riebe, D., Franklin, B. A., Thompson, P. D., Garber, C. E., Whitfield, G. P., Magal, M., & Pescatello, L.
S. (2015). Updating ACSM’s Recommendations for Exercise Preparticipation Health Screening.
Medicine and Science in Sports and Exercise, 47(11), 2473-2479.
https://doi.org/10.1249/MSS.0000000000000664

Rogers, L. Q., Malone, J., Rao, K., Courneya, K. S., Fogleman, A., Tippey, A., Markwell, S. J., &
Robbins, K. T. (2009). Exercise preferences among patients with head and neck cancer: prevalence
and associations with quality of life, symptom severity, depression, and rural residence. Head Neck,
31(8), 994-1005. https://doi.org/10.1002/hed.21053

Rudman, D. L. (2010). Occupational terminology. Journal of Occupational Science, 17(1), 55-59.
https://doi.org/10.1080/14427591.2010.9686673

Santa Mina, D., Au, D., Auger, L. E., Alibhai, S. M. H., Matthew, A. G., Sabiston, C. M., Oh, P., Ritvo,
P. G., Chang, E. B., & Jones, J. M. (2019). Development, implementation, and effects of a cancer
center’s exercise-oncology program. Cancer, 125(19), 3437-3447.

111



https://doi.org/10.1002/cncr.32297

Santa Mina, D., Au, D., Brunet, J., Jones, J., Tomlinson, G., Taback, N., Field, D., Berlingeri, A.,
Bradley, H., & Howell, D. (2017). Effects of the community-based Wellspring Cancer Exercise
Program on functional and psychosocial outcomes in cancer survivors. Curr Oncol, 24(5), 284-294.
https://doi.org/10.3747/c0.23.3585

Santa Mina, D., Sabiston, C. M., Au, D., Fong, A. J., Capozzi, L. C., Langelier, D., Chasen, M.,
Chiarotto, J., Tomasone, J. R., Jones, J. M., Chang, E., & Culos-Reed, S. N. (2018). Connecting
people with cancer to physical activity and exercise programs: a pathway to create accessibility and
engagement. Current Oncology; Vol 25, No 2 (2018). https://doi.org/10.3747/c0.25.3977

Savin-Baden, M., & Major, C. H. (2013). Qualitative research: the essential guide to theory and practice.
Routledge.

Schega, L., Torpel, A., Hein, N., Napiontek, A., Wenzel, C., & Becker, T. (2015). Evaluation of a
supervised multi-modal physical exercise program for prostate cancer survivors in the rehabilitation
phase: Rationale and study protocol of the ProCaL.ife study. Contemporary Clinical Trials, 45, 311—
319. https://doi.org/10.1016/j.cct.2015.09.020

Schmitz, K. H. (2011). Exercise for secondary prevention of breast cancer: moving from evidence to
changing clinical practice. Cancer Prev Res (Phila), 4(4), 476—480. https://doi.org/10.1158/1940-
6207.capr-11-0097

Schmitz, K. H., Campbell, A. M., Stuiver, M. M., Pinto, B. M., Schwartz, A. L., Morris, G. S., Ligibel, J.
A., Cheville, A., Galvao, D. A., Alfano, C. M., Patel, A. V, Hue, T., Gerber, L. H., Sallis, R.,
Gusani, N. J., Stout, N. L., Chan, L., Flowers, F., Doyle, C., ... Matthews, C. E. (2019). Exercise is
medicine in oncology: Engaging clinicians to help patients move through cancer. CA: A Cancer
Journal for Clinicians, 69(6), 468—484. https://doi.org/10.3322/caac.21579

Schmitz, K. H., Speck, R. M., Rye, S. A., Disipio, T., & Hayes, S. C. (2012). Prevalence of Breast Cancer
Treatment Sequelae Over 6 Years of Follow-Up: The Pulling Through Study. Cancer, 118, 2217—
2225. https://doi.org/https://doi.org/10.1002/cncr.27474

112



Schmitz, K. H., Stout, N. L., Maitin-Shepard, M., Campbell, A., Schwartz, A. L., Grimmett, C.,
Meyerhardt, J. A., & Sokolof, J. M. (2020). Moving through cancer: Setting the agenda to make
exercise standard in oncology practice. Cancer, cncr.33245. https://doi.org/10.1002/cncr.33245

Schmitz, K. H., Troxel, A. B., Dean, L. T., DeMichele, A., Brown, J. C., Sturgeon, K., Zhang, Z.,
Evangelisti, M., Spinelli, B., Kallan, M. J., Denlinger, C., Cheville, A., Winkels, R. M., Chodosh,
L., & Sarwer, D. B. (2019). Effect of Home-Based Exercise and Weight Loss Programs on Breast
Cancer-Related Lymphedema Outcomes Among Overweight Breast Cancer Survivors: The WISER
Survivor Randomized Clinical Trial. JAMA Oncology. https://doi.org/10.1001/jamaoncol.2019.2109

Schneider, P. J., Evaniew, N., McKay, P., & Ghert, M. (2017). Moving Forward Through Consensus: A
Modified Delphi Approach to Determine the Top Research Priorities in Orthopaedic Oncology.
Clinical Orthopaedics and Related Research, 475(12), 3044-3055. https://doi.org/10.1007/s11999-
017-5482-7

Scott, D. A., Mills, M., Black, A., Cantwell, M., Campbell, A., Cardwell, C. R., Porter, S., & Donnelly,
M. (2013). Multidimensional rehabilitation programmes for adult cancer survivors. Cochrane
Database Syst Rev, 3, Cd007730. https://doi.org/10.1002/14651858.CD007730.pub2

Seelman, K. D. (2000). Rehabilitation Science. Technology and Disability, 12, 77-83.

Siegel, R. L., Miller, K. D., Fuchs, H. E., & Jemal, A. (2021). Cancer Statistics, 2021. CA: A Cancer
Journal for Clinicians, 71(1), 7-33. https://doi.org/10.3322/caac.21654

Sinha, I. P., Smyth, R. L., & Williamson, P. R. (2011). Using the Delphi Technique to Determine Which
Outcomes to Measure in Clinical Trials: Recommendations for the Future Based on a Systematic
Review of Existing Studies. PLoS Medicine, 8(1), e1000393.
https://doi.org/10.1371/journal.pmed.1000393

Sittig, D. F., Wright, A., Osheroff, J. A., Middleton, B., Teich, J. M., Ash, J. S., Campbell, E., & Bates,
D. W. (2008). Grand challenges in clinical decision support. Journal of Biomedical Informatics,
41(2), 387-392. https://doi.org/10.1016/.jbi.2007.09.003

Spence, R. R., Heesch, K. C., & Brown, W. J. (2010). Exercise and cancer rehabilitation: a systematic

113



review. Cancer Treat Rev, 36(2), 185-194. https://doi.org/10.1016/j.ctrv.2009.11.003

Stadnyk, R. L. (2007). A framework of occupational justice: Occupational determinants, instruments,
contexts and outcomes. In Enabling Occupation I1: Advancing an occupational therapy vision for
health, well-being & justice through occupation. (p. 81). Publications ACE.

Stout, N. L., Binkley, J. M., Schmitz, K. H., Andrews, K., Hayes, S. C., Campbell, K. L., McNeely, M.
L., Soballe, P. W., Berger, A. M., Cheville, A. L., Fabian, C., Gerber, L. H., Harris, S. R,
Johansson, K., Pusic, A. L., Prosnitz, R. G., & Smith, R. A. (2012). A prospective surveillance
model for rehabilitation for women with breast cancer. Cancer, 118(8 Suppl), 2191-2200.
https://doi.org/10.1002/cncr.27476

Stout, N. L., Brown, J. C., Schwartz, A. L., Marshall, T. F., Campbell, A. M., Nekhlyudov, L., Zucker, D.
S., Basen-Engquist, K. M., Campbell, G., Meyerhardt, J., Cheville, A. L., Covington, K., Ligibel, J.
A., Sokolof, J. M., Schmitz, K. H., & Alfano, C. M. (2020). An exercise oncology clinical pathway:
Screening and referral for personalized interventions. Cancer, 126(12), 2750-2758.
https://doi.org/10.1002/cncr.32860

Stout, N. L., Santa Mina, D., Lyons, K. D., Robb, K., & Silver, J. K. (2020). A systematic review of
rehabilitation and exercise recommendations in oncology guidelines. CA: A Cancer Journal for
Clinicians, caac.21639. https://doi.org/10.3322/caac.21639

Stout, N. L., Sleight, A., Pfeiffer, D., Galantino, M. L., & deSouza, B. (2019). Promoting assessment and
management of function through navigation: opportunities to bridge oncology and rehabilitation
systems of care. Support Care Cancer. https://doi.org/10.1007/s00520-019-04741-0

Stubblefield, M. D. (2017). The Underutilization of Rehabilitation to Treat Physical Impairments in
Breast Cancer Survivors. Pm R, 9(9s2), S317-s323. https://doi.org/10.1016/j.pmrj.2017.05.010

Sturgeon, K. M., Fisher, C., McShea, G., Sullivan, S. K., Sataloff, D., & Schmitz, K. H. (2018). Patient
preference and timing for exercise in breast cancer care. Supportive Care in Cancer : Official
Journal of the Multinational Association of Supportive Care in Cancer, 26(2), 507-514.
https://doi.org/10.1007/s00520-017-3856-8

114



Stuver, R., Faig, J., Cadorette, M., Decaneas, W., Kaplan, 1., VanDeWege, C., Weden, V., Kent, M., &
Zerillo, J. A. (2020). Survivorship Care Plans: Reaching a Benchmark and Striving to Achieve
Intent. JCO Oncology Practice, OP2000092. https://doi.org/10.1200/0OP.20.00092

Swartz, M. C., Lewis, Z. H., Lyons, E. J., Jennings, K., Middleton, A., Deer, R. R., Arnold, D., Dresser,
K., Ottenbacher, K. J., & Goodwin, J. S. (2017). Effect of Home- and Community-Based Physical
Activity Interventions on Physical Function Among Cancer Survivors: A Systematic Review and
Meta-Analysis. Arch Phys Med Rehabil, 95(8), 1652—1665.
https://doi.org/10.1016/j.apmr.2017.03.017

Teddie, C., & Tashakkori, A. (2007). Foundations of mixed methods research : integrating quantitative
and qualitative approaches in the social and behavioral sciences. Sage Publications.

Townsend, E. A., Polatajko, H. J., & Therapists, C. A. of O. (2007). Enabling occupation Il : advancing
an occupational therapy vision for health, well-being, & justice through occupation. Canadian
Association of Occupational Therapists.

Trevelyan, E. G., & Robinson, N. (2015). Delphi methodology in health research: How to do it?
European Journal of Integrative Medicine, 7(4), 423—428.
https://doi.org/10.1016/j.eujim.2015.07.002

Trinh, L., Plotnikoff, R. C., Rhodes, R. E., North, S., & Courneya, K. S. (2012). Physical activity
preferences in a population-based sample of kidney cancer survivors. Support Care Cancer, 20(8),
1709-1717. https://doi.org/10.1007/s00520-011-1264-z

Turner, R. R., Steed, L., Quirk, H., Greasley, R. U., Saxton, J. M., Taylor, S. J. C., Rosario, D. J., Thaha,
M. A., & Bourke, L. (2018). Interventions for promoting habitual exercise in people living with and
beyond cancer. In Cochrane Database of Systematic Reviews (Vol. 2018, Issue 9). John Wiley and
Sons Ltd. https://doi.org/10.1002/14651858.CD010192.pub3

Using Prioritization Matrices to Inform UX Decisions. (2018).
https://www.nngroup.com/articles/prioritization-matrices/

Vogel, C., Zwolinsky, S., Griffiths, C., Hobbs, M., Henderson, E., & Wilkins, E. (2019). A Delphi study

115



to build consensus on the definition and use of big data in obesity research. International Journal of
Obesity, 43(12), 2573-2586. https://doi.org/10.1038/s41366-018-0313-9

Wang, S., Prizment, A., Thyagarajan, B., & Blaes, A. (2021). Cancer Treatment-Induced Accelerated
Aging in Cancer Survivors: Biology and Assessment. https://doi.org/10.3390/cancers13030427

Warburton, D., Bredin, S., Jamnik, V., & Gledhill, N. (2011). Validation of the PAR-Q+ and ePARmed-
X+. The Health &amp; Fitness Journal of Canada, 4(2 SE-ARTICLES).
https://doi.org/10.14288/hfjc.v4i2.151

Warburton, D., Jamnik, V., Bredin, S., Shephard, R., & Gledhill, N. (2018). The 2019 Physical Activity
Readiness Questionnaire for Everyone (PAR-Q+) and electronic Physical Activity Readiness
Medical Examination (ePARmed-X+). Health and Fitness Journal of Canada, 11(4), 80-83.
https://doi.org/10.14288/hfjc.v11i4.270

Watson, E. K., Rose, P. W., Neal, R. D., Hulbert-Williams, N., Donnelly, P., Hubbard, G., Elliott, J.,
Campbell, C., Weller, D., & Wilkinson, C. (2012). Personalised cancer follow-up: risk stratification,
needs assessment or both? In British journal of cancer (Vol. 106, Issue 1, pp. 1-5).
https://doi.org/10.1038/bjc.2011.535

Weiner, B. J., Lewis, C. C., Stanick, C., Powell, B. J., Dorsey, C. N., Clary, A. S., Boynton, M. H., &
Halko, H. (2017). Psychometric assessment of three newly developed implementation outcome
measures. Implement Sci, 12(1), 108. https://doi.org/10.1186/s13012-017-0635-3

Weis, J., & Giesler, J. M. (2018). Rehabilitation for Cancer Patients. In U. Goerling & A. Mehnert (Eds.),
Psycho-Oncology. Recent Results in Cancer Research (pp. 105-122). Springer, Cham.
https://doi.org/https://doi.org/10.1007/978-3-319-64310-6_7

Westphal, T., Rinnerthaler, G., Gampenrieder, S. P., Niebauer, J., Thaler, J., Pfob, M., Fuchs, D.,
Riedmann, M., Mayr, B., Reich, B., Melchardt, T., Mlineritsch, B., Pleyer, L., & Greil, R. (2018).
Supervised versus autonomous exercise training in breast cancer patients: A multicenter randomized
clinical trial. Cancer Med, 7(12), 5962-5972. https://doi.org/10.1002/cam4.1851

Whitfield, G. P., Riebe, D., Magal, M., & Liguori, G. (2017). Applying the ACSM Preparticipation

116



Screening Algorithm to U.S. Adults: National Health and Nutrition Examination Survey 2001-2004.
Med Sci Sports Exerc, 49(10), 2056-2063. https://doi.org/10.1249/MSS.0000000000001331

Wilcock, A. A., & Townsend, E. A. (2009). Occupational Justice. In Willard and Spackman’s
Occupational Therapy (11th ed., pp. 192—-199). Lippincott Williams & Wilkins.

Wildes, T. M., Maggiore, R. J., Tew, W. P., Smith, D., Sun, C. L., Cohen, H., Mohile, S. G., Gajra, A.,
Klepin, H. D., Owusu, C., Gross, C. P., Muss, H., Chapman, A., Lichtman, S. M., Katheria, V.,
Hurria, A., Cancer, & Aging Research, G. (2018). Factors associated with falls in older adults with
cancer: a validated model from the Cancer and Aging Research Group. Support Care Cancer.
https://doi.org/10.1007/s00520-018-4212-3

Yang, D. D., Hausien, O., Ageel, M., Klonis, A., Foster, J., Renshaw, D., & Thomas, R. (2017). Physical
activity levels and barriers to exercise referral among patients with cancer. Patient Education and
Counseling, 100(7), 1402—1407. https://doi.org/10.1016/j.pec.2017.01.019

Zhang, X., Haggerty, A. F., Brown, J. C., Giuntoli 2nd, R., Lin, L., Simpkins, F., Dean, L. T., Ko, E.,
Morgan, M. A., & Schmitz, K. H. (2015). The prescription or proscription of exercise in endometrial

cancer care. Gynecol Oncol, 139(1), 155-159. https://doi.org/10.1016/j.ygyno.2015.08.007

117



Appendix 4.1

Case studies developed by the authors, then randomly selected for EXCEEDS Algorithm Delphi study
Round 1 Survey

Case study A: Anna

Anna was diagnosed with Stage II breast cancer approximately 9 months ago. She completed
active treatment (mastectomy and chemotherapy) and takes Tamoxifen daily. She has had Type 2
Diabetes for 10 years, which caused mild neuropathy-related sensations in her toes prior to cancer. Prior
to her cancer diagnosis, Anna went to the gym twice per week and walked her dogs 1 hour every day for
exercise. However, since her cancer diagnosis (i.e., for the last 9-months), she has been mostly sedentary.
Recently, she began to experience lymphedema symptoms in her right arm. She has no additional medical
diagnoses, signs/symptoms of chronic disease or disability.

Anna’s goals are to manage lymphedema so she can return to her job as a dental hygienist and to
get back to exercising regularly. She is also seeking help for the tingling sensation in her toes because she

sometimes has difficulty staying balanced during daily activities.

Question/item Answer
Medical clearance Yes

Reason Inactive, chronic disease, high risk s/s (lymphedema)
Triage level Rehab

Reason Cancer-specific factors (lymphedema)

Case study B: Bob

Bob completed radiation treatment for prostate cancer approximately one year ago. He is being
treated with Androgen Deprivation Therapy (ADT) and experiences some side effects, including
difficulty with memory, multitasking, and giving/following directions. Bob was recently seen by his
oncologist who ruled out the possibility of recurrence. He has a BMI of 30.0 and has been recently

diagnosed with pre-diabetes. Bob commutes to work on his bicycle 5 days per week (30 minutes
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roundtrip) and plays Frisbee golf with friends for at least 1 hour every Saturday. He has no additional
medical diagnoses, signs/symptoms of chronic disease or disability.

Bob has concerns about these cognitive difficulties due to ADT, which sometimes interfere with
his ability to work and complete other daily tasks. He also wants to learn how to lessen risk for diabetes

by improving his diet and exercise routine.

Question/item Answer

Medical clearance No

Reason Active

Triage level Rehab

Reason Moderate cognitive decline (functional)

Case study D: Dianne

Dianne had a lumpectomy 1 year ago and is currently receiving chemotherapy treatment. She is
on medical leave from an active job in the construction industry. Dianne walks 2-3 miles each day
(moderate intensity) to stay active. She has no surgical weight limit restrictions. She has no additional
medical diagnoses, signs/symptoms of chronic disease or disability.

Dianne wants to increase her exercise intensity to improve strength and endurance. Her goals are

to return to work and to participating in exercise classes with her friends soon after completing treatment.

Question/item Answer

Medical clearance No

Reason Active

Triage level Clinically supervised

Reason Current chemotherapy (Ivl 1 side effect)
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Case study G: Greg

Greg completed cancer treatment 3 years ago for localized colon cancer. He walks 2 miles every
morning before work, and lifts weights at the gym (moderate intensity) twice each week. He has coronary
artery disease (CAD) and had a stent put in 5 years ago. He takes Statin daily, but experiences no related
symptoms or issues and has no additional medical diagnoses, signs/symptoms of chronic disease or
disability.

Greg wants to continue to exercise on his own and at the gym so that he can stay healthy and

active.
Question/item Answer
Medical clearance No
Reason Active, CVD- medicated
Triage level Generic or unsupervised
Reason High exercise self-efficacy
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Appendix 4.2

Qualitative themes identified from participant open-ended feedback on EXCEEDS algorithm content and
format. A total of 305 discrete comments were identified, thematically coded and analyzed.

Theme 1: Perceived strengths of the EXCEEDS algorithm.

Participants described the content underlying each algorithm domain (i.e., list of risk
factors/criteria) and the flow chart format to be major strengths of EXCEEDS. Algorithm content was
described as “comprehensive” and “thorough”. Specifically, participants described the organization of
content into risk-stratified domains was “appropriate”, “clear”, “logical” and “easy to
understand/follow”. Many also commented the “layour” and “organization” of the flow diagram, made it

“visually appealing”, “intuitive” and “easy to use”. Overall, the flowchart was described as a

“comprehensive and logical decision tree”.

Theme 2: Considerations for implementation

Participants commented on a variety of considerations for implementation of the algorithm —
sub-themes include: (1) stakeholder groups most likely to find the tool useful (n=24, 64.9%), (2) features
to enhance utility of the existing flowchart (n=22, 23.7%), and (3) ways to clarify algorithm directions for
in specific clinical situations (n=12, 12.9%). Many commented that individuals “not particularly
experienced in cancer rehab[ilitation]” may benefit most from using the tool, including oncology and
rehabilitation clinicians. Yet, many noted the tool would be a useful in provider-to-provider or patient-to-
provider conversations about exercise. For example, one participant commented: “I love the idea of
showing this to patients and physicians to better help explain when to refer patients to OT/ST/PT”. The
addition of four features were suggested to enhance utility of the algorithm: (1) a “red flag section to
warrant follow up with oncologist”; (2) “a legend” to clarify level 1 vs. 2 side effects; (3) definition or
examples of each level of supervised exercise (as provided in the study); and (4) “specific
tests/measures”’ to evaluate risk factors (e.g., validated assessment tools or scales). Participants
commented that directions to use the algorithm in the following circumstances should be clarified:

(1) “when you need to flow back up the algorithm” (i.e., when a patient becomes higher risk or has greater
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specialized need), (2) when specific levels of intervention or cancer-specific clinicians are not available in
a geographic area (ex. local cancer-specific rehabilitation therapist unavailable), and (3) “when cancer

treatment details are limited”.

Theme 3: Areas to consider for revision

Participants commented on five specific areas of the algorithm that warrant consideration for
revision, from most to least frequent, the areas include: (1) description of specific risk factors (n=26,
29.9%); (2) readability of risk factors within a domain (n=20, 23.0%); (3) visual aspects of the flow
diagram (n=16, 18.4%); (4) domain terminology (n=13, 14.9%); and (5) operational definition of medical
clearance (n=11, 29.7%). In general, participants provided feedback that “some definitions/terminology is
unclear”. Specifically, criteria used to identify presence of “chronic disease”, and criteria to differentiate
“level I” from “level 2” in the ‘functional factors’ and ‘side effect’ domains. Some commented the
presentation of risk factors in each domain was challenging because the algorithm and factors were
presented as a two-page downloadable PDF in the Delphi study. They suggested adding a “quick
reference” list of risk factors on the 1-page flow chart, especially for ‘functional factors’ and ‘side effect’
domains which have two distinct levels of factors. Regarding visual aspects of the flow diagram, “some of
the arrows and keys were confusing”, and participants suggested the following edits to clarify: (1) more
clearly elucidate use of symbols via the key, and (2) simplify the number and orientation of arrows in
Section 2 (Triage Recommendation). Domain terminology edits were suggested to clarify level 1 vs level
2 for ‘side effects’ and “functional factors’ domains, one participant suggested: “change to something
more immediately understandable (mild vs moderate...)”. In section 1, few participants suggested
updating “medical clearance” language to “medical referral”, clarifying the necessity of medical referral
for outpatient cancer rehabilitation, and defining the level of clearance needed (i.e., referral vs.,

evaluation).
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Appendix 5.1

Stakeholder groups and corresponding potential benefits of using the EXCEEDS algorithm in an adapted
form, evaluated by participants in Survey #2 of the Delphi study.

Group

Included professions

Potential benefits

Oncology

clinicians and

Medical oncologist

Surgical oncologist

Reduced time and burden

Improved knowledge and confidence for

administrators Radiation oncologist rehabilitation and exercise recommendations
Oncology nurses and nurse Evidence-based ‘conversation starter’ to engage
navigator patients
Oncology social worker Improved workflow
Clinical manager and other Enhanced continuity of care
administrators Enhanced fulfillment of value-based care
Residency mentor and other survivorship requirements
educators
Rehabilitation  Any of the following who have Enhanced understanding of safety considerations
clinicians completed cancer-specific that indicate medical referral
(cancer- residency, board certification or Improved knowledge and confidence to refer
specialized) other licensure/certification: patients to community-based services upon

Physiatrist

Rehabilitation Nurse
Physical Therapist
Occupation Therapist
Speech language Pathologist
Rehabilitation psychologist

Nutrition

discharge

Evidence-based ‘conversation starter’ to engage
patients and support self-monitoring
Easy-to-use functional screening tool to evaluate

safety for independent exercise
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Exercise Any of the following who have Enhanced understanding of safety considerations
clinicians completed cancer-specific training that indicate medical referral or rehabilitation
(cancer- and/or certification: evaluation.
specialized) Certified/Registered Clinical Improved knowledge and confidence to ensure
Exercise Physiologist patient safety and intervention effectiveness in
Certified Exercise Physiologist community-based settings
Cancer Exercise Trainer Evidence-based ‘conversation-starter’ to engage
patients and support self-monitoring
Easy-to-use functional screening tool to evaluate
safety for independent exercise
Rehabilitation  Any of the following who do not Enhanced understanding of safety considerations
clinicians have cancer-specific training or that indicate medical referral or specialized cancer

(non-cancer certification: rehabilitation evaluation
specialized) Physiatrist Evidence-based ‘conversation starter’ to engage
Rehabilitation Nurse patients and support self-monitoring
Physical Therapist Easy-to-use functional screening tool for evaluated
Occupation Therapist safety for independent exercise
Speech language Pathologist
Rehabilitation psychologist
Nutrition
Exercise Any of the following who do not Enhanced understanding of safety considerations
clinicians have cancer-specific training or that indicate medical referral, rehabilitation
(non-  certification: evaluation or other specialized care/supervision
cancer Certified/Registered Clinical
specialized) Exercise Physiologist
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Certified Exercise Physiologist
Athletic trainer
Personal trainer

Group fitness instructor

Improved knowledge and confidence to ensure
patient safety and intervention effectiveness in
community-based settings

Evidence-based ‘conversation-starter’ to engage
patients and support self-monitoring
Easy-to-use functional screening tool to evaluate

safety for independent exercise

Cancer Anyone living with or beyond a

survivors cancer diagnosis

Enhanced knowledge of safety considerations that
warrant evaluation or clearance

Improved confidence to self-monitor for risk
factors and participate in care decision making
Improve continuity of care between oncology,
outpatient rehabilitation and exercise service.
Enhanced functioning, exercise self-efficacy,
activity level, and well-being.

Enhanced knowledge and self-efficacy for self-

monitoring across the cancer continuum

Researchers Individuals performing research in

in related clinical, academic, or industry
fields settings. Included but not limited
to the following fields:
Oncology care (including sub-
disciplines)

Cancer survivorship

Rehabilitation science

Evidence-based and consensus-based guidelines can be

used to:

inform inclusion criteria for intervention studies
provide a common language for supportive care
needs during treatment and survivorship in
research literature

provide a framework for health services research

and policy
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Occupational science *  support implementation science research on
Exercise science clinical practice guideline implementation

Health services and policy
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Appendix 5.2

Platforms under consideration for adaptation of the EXCEEDS algorithm and evaluated by participants

in Survey #2

Platform

Description and examples

Open-access

internet

Any publicly accessible website, including those owned and managed by organizations,
health care systems, universities or fitness centers.
Examples:

ACSM Move Through Cancer Website

Websites for local outpatient rehabilitation clinics and medical- or gym-based
fitness programs (for digital screening and appointment scheduling)
Stand-alone website dedicated to EXCEEDS project (similar to the PAR-Q

collaboration website)

Restricted access

Any web-based location where membership, payment or other conditions are required to

internet access.
Examples:
NCCN Website (clinical and patient/caregiver resources)
Stand-alone patient portal system (i.e., not integrated with EMR)
Electronic Any applications integrated with EMR, EHR and PHR.

medical record

networks

Examples:

Active clinical decision support systems (CDSS): alert, reminder, corollary orders,

and guidelines

Passive CDSS

Documentation forms and templates in EMR
Patient portal system integrated with EMR

Patient intake kiosks available in waiting rooms
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https://www.exerciseismedicine.org/support_page.php/moving-through-cancer/
https://eparmedx.com/
https://eparmedx.com/
https://www.nccn.org/default.aspx
https://www.cdc.gov/dhdsp/pubs/guides/best-practices/clinical-decision-support.htm

Handheld device =~ Smartphone, tablet or other computer application that must be downloaded from IOS or
application Android. Including but not limited to general health and fitness applications and cancer-
specific support applications.
Top relevant apps in the App/Play Store:
General health and fitness: FitBit®, MyFitnessPall®, Google Fit®, Samsung
Health ®
Cancer-specific: Cancer.net Mobile®, BELONG®, Cancer Therapy Advisor®,

Breast Cancer Healthline®

Clinical print Any printed materials intended to be used as a resource by clinicians and/or
materials administrators.
Referral/script pads

Informational brochure, rack card, or other handout

Printed posters to display in waiting rooms and exam rooms

Patient-facing Any printed materials intended to be easily understood and used by patients, caregivers
print materials or other lay persons.

Stand-alone informational brochure, rack card, or other handout

Printed materials integrated with other diagnosis and treatment information (ex.

diagnosis or chemo teach info packet)
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Appendix 5.3

Overview of 15 discrete implementation strategies (strategically selected from Powell et al 2015)

Discrete implementation strategy

Description (Powell et al., 2015)

Capture and share local knowledge

Capture local knowledge from implementation sites/platforms
on how implementers and clinicians made something work in

their setting and then share it with other sites

Adapt physical structure

Evaluate current configuration and adapt the physical structure,

as needed, to best accommodate stakeholder and/or local needs

Model and simulate change

Model or simulate the change that will be implemented prior to

implementation

Conduct cyclical small tests of

adaptations to physical structure

Implement physical adaptations in a cyclical fashion using small
tests of change before taking changes system-wide. Tests of
change benefit from systematic measurement, and results of the
tests of change are studied for insights on how to do better. This
process continues serially over time, and refinement is added

with each cycle

Remind clinicians

Develop reminder systems designed to help clinicians to recall

information and/or prompt them to use the clinical innovation

Stage implementation scale up and

tailor strategies.

Phase implementation efforts by starting with small pilots or
demonstration projects and gradually move to a system wide
rollout. Tailor the implementation strategies to address barriers
and leverage facilitators that were identified through earlier data

collection
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Use advisory boards and workgroups

Create and engage a formal group of multiple kinds of
stakeholders to provide input and advice on implementation

efforts and to elicit recommendations for improvements

Promote adaptability

Identify the ways a clinical innovation can be tailored to meet
local needs and clarify which elements of the innovation must be

maintained to preserve fidelity

Use mass media

Use media to reach large numbers of people to spread the word

about the clinical innovation

Conduct ongoing training

Plan for and conduct training in the clinical innovation in an

ongoing way

Develop academic partnerships

Partner with a university or academic unit for the purposes of
shared training and bringing research skills to an implementation

project

Develop educational materials

Develop and format manuals, toolkits, and other supporting
materials in ways that

make it easier for stakeholders to learn about the innovation and
for clinicians to

learn how to deliver the clinical innovation

Develop and organize quality

monitoring systems

Develop and organize systems and procedures that monitor
clinical processes and/or outcomes for the purpose of quality

assurance and improvement

Facilitate relay of clinical data to

providers

Provide as close to real-time data as possible about key
measures of process/outcomes using integrated modes/channels
of communication in a way that promotes use of the targeted

innovation
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Identify and prepare champions Identify and prepare individuals who dedicate themselves to
supporting, marketing, and driving through an implementation,
overcoming indifference or resistance that the intervention may

provoke in an organization
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Appendix 5.4

Key implementation strategy results reported as consensus-based rank, median rank, and inter-rater

agreement
Consensus-  Implementation strategy Median rank (IQR) Inter-rater
based rank agreement, n, %
1 Identify and prepare champions 4.0 (1.25-9.25) 60,789
2 Capture and share local knowledge 5.02.0-7.0) 71,934°
3 Develop educational materials 6.0(4.0-11.0) 55,72.4%
4 Conduct cyclical small tests of adaptationsto 6.5 (4.0 —-10.0) 60,78.9 ¢
physical structure
5 Stage implementation scale up and tailor 7.0 (3.25-10.0) 60,78.9*
strategies
6 Adapt physical structure 7.0(3.0-11.0) 55,72.4*%
7 Use advisory boards and workgroups 7.53.0-11.0) 53,69.7
8 Model and simulate change 8.0 (4.0-10.0) 60,78.9?
9 Conduct ongoing training 8.0 (4.25-11.0) 54,71.1%
10 Remind clinicians 8.0 (5.0-12.0) 51, 67.1
11* Promote adaptability 9.0 (6.0-12.0) 48, 63.2
12% Facilitate relay of clinical data to providers 10.0 (7.0 —13.75) 42,553
13%* Develop and organize quality monitoring 11.0 (7.0-13.0) 33,434
systems
14%* Develop academic partnerships 12.0 (5.0 -13.75) 35, 46.1
15% Use mass media 14.0 (9.25 - 15.0) 23,30.3

Note. N = 76. Consensus-based rank determined by average rank in ascending order. Average rank

determined from Likert scale item: 1 = most important, to 15 = least important for successful

implementation the EXCEEDS algorithm. Inter-rater agreement calculated as the proportion of
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participants who ranked the stakeholder group in as a high priority (1-10). *Excluded from prioritization
evaluation in Round 3.

* Consensus achieved, > 70% inter-rater agreement
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List of Abbreviations

Abbreviation Explanation

ASCO American Society of Clinical Oncology

ACSM American College of Sports Medicine

AOTA American Occupational Therapy Association

APTA American Physical Therapy Association

CRES Cancer rehabilitation or exercise services

ECOG-PS Eastern Cooperative Oncology Group Performance Status
EXCEEDS Exercise in Cancer Evaluation and Decision Support

ICF International Classification of Functioning, Disability and Health Framework
PAR-Q Physical Activity Readiness Questionnaire

NCCN National Comprehensive Cancer Network
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