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Abstract

Development of personalized, stratified follow-up care pathways where care intensity and setting vary with needs could im-
prove cancer survivor outcomes and efficiency of health-care delivery. Advancing such an approach in the United States
requires identification and prioritization of the most pressing research and data needed to create and implement personal-
ized care pathway models. Cancer survivorship research and care experts (n¼39) participated in an in-person workshop on
this topic in 2018. Using a modified Delphi technique—a structured, validated system for identifying consensus—an expert
panel identified critical research questions related to operationalizing personalized, stratified follow-up care pathways for
individuals diagnosed with cancer. Consensus for the top priority research questions was achieved iteratively through 3
rounds: item generation, item consolidation, and selection of the final list of priority research questions. From the 28 research
questions that were generated, 11 research priority questions were identified. The questions were categorized into 4 priority
themes: determining outcome measures for new care pathways, developing and evaluating new care pathways, incentivizing
new care pathway delivery, and providing technology and infrastructure to support self-management. Existing data sources
to begin answering questions were also identified. Although existing data sources, including cancer registry, electronic medi-
cal record, and health insurance claims data, can be enhanced to begin addressing some questions, additional research
resources are needed to address these priority questions.

The number of cancer survivors living in the United States is
projected to increase from 16.9 million in 2019 to more than 22.1
million by 2030 (1). Many cancer survivors have complex medi-
cal needs including surveillance for recurrence, management of
chronic effects of treatment, prevention or mitigation of late
effects, and screening for subsequent cancers in addition to the
management of their comorbid conditions and general health
promotion (2–7). Cancer care is costly and projected to grow
with the increasing prevalence of cancer survivors and expen-
sive new treatments (8). Long-term survivorship care that ap-
propriately addresses survivors’ unique health-care needs must
encompass both oncology-specific care and general primary
care. This care cannot be provided solely by medical oncology
teams because of the shortage of oncologists and limited

training and time for attention to noncancer-related care (9).
Primary care providers cannot provide this care alone because
many have limited training in the specific needs of cancer survi-
vors (10,11). Additionally, cancer survivors do not all have the
same follow-up care needs; some report multiple, substantial
health problems and needs, whereas others have relatively few
(12–15). Type of cancer diagnosis, age at diagnosis, types of
treatment(s), treatment duration, genetic factors, lifestyle
behaviors, and comorbidities all play a role in determining the
long-term and late effects that cancer survivors experience.

To meet the needs of the diverse population of cancer survi-
vors, some health services researchers have suggested building
personalized cancer follow-up care pathways that take into ac-
count these differing patient needs and vary the intensity,

C
O

M
M

EN
T

A
R

Y

Received: December 6, 2019; Revised: March 26, 2020; Accepted: April 2, 2020

© The Author(s) 2020. Published by Oxford University Press. All rights reserved. For permissions, please email: journals.permissions@oup.com

1183

JNCI J Natl Cancer Inst (2020) 112(12): djaa053

doi: 10.1093/jnci/djaa053
First published online April 25, 2020
Commentary

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/112/12/1183/5825286 by guest on 24 February 2021

http://orcid.org/0000-0002-5553-5980
http://orcid.org/0000-0001-6488-2186
http://orcid.org/0000-0001-7080-0140
http://orcid.org/0000-0003-0644-5572
http://orcid.org/0000-0003-0806-7894
http://orcid.org/0000-0002-8419-2331
http://orcid.org/0000-0001-8661-473X
http://orcid.org/0000-0002-7026-0743
mailto:corinne.leach@cancer.org
https://academic.oup.com/


setting, and types of providers involved in care (10). These dif-
ferent care pathways may involve comanagement of patient
needs, which requires multiple health-care providers to collabo-
rate with a focus on helping engage and support patients in
self-management of their health. This type of approach has
been shown to optimize both patient outcomes and efficient
use of the health-care system in other countries, such as
Canada (16) and the United Kingdom (17,18).

Based on the need for a more strategic, national approach to
address this issue, the American Cancer Society (ACS)–American
Society of Clinical Oncology (ASCO) Summit on Implementing
Personalized Stratified Cancer Survivorship Care was held in 2018
and identified 4 key strategies to move this field forward in the
United States. One of the 4 key strategies was to identify and pri-
oritize gaps for which research is needed to most efficiently de-
velop and implement personalized survivorship care pathways
(19). To support this research agenda setting process, ACS con-
vened multidisciplinary survivorship research and care experts
for a follow-up in-person meeting in the fall of 2018. This group
identified research priority questions during the meeting that
were then refined and further prioritized using a Delphi consen-
sus process conducted through iterative online surveys. This
commentary continues the work initiated by ACS and ASCO, as
described above, to develop personalized stratified models of care
in the United States by presenting a prioritized list of research
questions needed to inform care pathways.

Delphi Process and Analysis

A modified Delphi method, an iterative survey process that
builds consensus on a specific topic among a panel of experts
using a series of questionnaires, was used (20). Responses are
anonymous, and importantly, one individual’s voice does not

carry more weight than others. This method allows participants
to reassess their initial rankings or judgments during each
round of the process based on how the group as a whole ranks
the items (20). Data were collected using Research Electronic
Data Capture, a software package commonly used in clinical
and translational research (21). The Delphi process was
reviewed by Emory University’s institutional review board and
was deemed to be exempt from review because all responses
were anonymous. Figure 1 presents a flowchart of the methods
used.

All participants in the Delphi had attended the ACS–ASCO
Summit on Implementing Personalized Stratified Cancer
Survivorship Care and/or the ACS State of the Science and
Research Prioritization on Implementing Risk Stratified
Survivorship Care in the United States. Individuals were invited
to these meetings based on their research or clinical back-
grounds and expertise in cancer survivorship care. Detailed de-
mographic and employment characteristics of participants by
round are shown in Table 1. Most respondents to the final sur-
vey identified as researchers (59.4%) or clinicians (53.1%).
Respondents’ clinical and/or research focus was predominantly
medical oncology (28.1%), health services research (21.9%), pri-
mary care (18.8%), epidemiology or biostatistics (15.6%), behav-
ioral science or social science (15.6%), or a combination of
categories. On average, participants in the final round of the
Delphi survey had engaged in cancer care or survivorship re-
search for 16.4 years.

For each survey round, up to 2 emails were sent to meeting
participants with a link to the Research Electronic Data Capture
survey. Round 1 began on November 5, 2018, and Round 3 closed
on January 15, 2019. Response rates over the 3 rounds were
74.4%, 79.5%, and 82.1%, respectively (see Figure 1). Table 2 pro-
vides details regarding how questions were modified, com-
bined, or dropped between rounds based on participant

Figure 1. Flowchart of Delphi method to reach consensus.
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rankings and feedback. The table also specifies wording
changes or the combining of questions based on participant
feedback in each round.

Round 1 (Item Generation)

Respondents were asked to provide demographic information
and feedback on a list of 28 research questions generated from
the meeting. Participants were asked to add missing key re-
search questions and to modify any potentially problematic
wording of the existing research questions. Next, participants
selected their top 10 research questions from the list, ranking
them from 1 (high) to 10 (low).

Descriptive statistics were calculated to identify question
rankings for the group of respondents. For each participant, a
first-priority score yielded 10 points for that specific question, a
second-priority score yielded 9 points, and so on. Each individ-
ual question score was summed based on all participant
responses, and a summary score and respective ranking was
developed. Based on participant feedback, specific research
questions were added, modified, or combined to reduce redun-
dancies and to improve clarity. Questions were combined based
on consensus among 4 study team coders and using open-
ended feedback from participants. The lowest scoring items
were dropped to create a list of 20 priority research questions.

Round 2 (Item Reduction)

The top 20 questions identified by respondents from round 1
were presented to all participants, including those who did not
respond to the first survey. Participants again selected the 10
highest priority questions ranking them from 1 to 10 and were

asked to provide suggestions on research question wording and
to identify potential questions that could be combined based on
redundancies.

After round 2, additional combining and revising of research
questions occurred, based on participant feedback. The consoli-
dation process yielded 15 research questions, or 75% of ques-
tions from round 2, for consideration in round 3.

Round 3 (Item Prioritization)

In the final round, participants rank-ordered their top 10 prior-
ity research questions from the presented list of 15 questions.
Each participant was also asked to provide suggestions of po-
tential data sources currently available to answer each of these
research questions.

Selection of Final Top 10 List

The original goal was to identify 10 top priority questions; how-
ever, the 10th and 11th questions received the same consensus
ranking score. Therefore, the Delphi led to the identification
and prioritization of 11 research questions, shown in Table 3.
Based on participant feedback on the third survey, a final
consensus-based priority research question list was developed,
and research priority thematic areas were identified.

Eleven Priority Research Questions and Four
Priority Themes

Overview of Priority Research Themes

Four priority research themes emerged within the top 11 re-
search questions, as shown in Table 3: determining outcome
measures for new care pathways (question 1), developing and
evaluating new care pathways (questions 2, 5, 8, 10b), incentiv-
izing new care pathway delivery (questions 3, 4, 7, 10a), and
providing technology and infrastructure to support self-
management (questions 6, 9).

Determining Outcome Measures for New Care Pathways
Results of the Delphi process indicate that the highest priority
theme involves developing standard process and outcome
measures that serve as metrics of success for new care delivery
models. The National Cancer Institute has proposed a concep-
tual framework that outlines high-quality survivorship care
(22). This framework is multilevel, taking a socioecological ap-
proach by incorporating individual, interpersonal, organiza-
tional, community, and policy factors (22). Key survivorship
care quality measures identified in this framework include the
processes and outcomes of emergency room visits and hospital-
izations, health-related quality of life and functioning, patient
out-of-pocket costs and costs to the health-care system, and
mortality (22). Quality of care is an additional important domain
to be considered. Research questions identified in this commen-
tary map to a number of the outcomes described in this frame-
work; however, measures of these outcomes are not standard
and differ across data sources, clinical settings, and research
programs. They vary in comprehensiveness based on the data
resources available for assessment and tracking. This commen-
tary points to a clear need for further research that focuses on
developing quality metrics that can be incorporated into routine

Table 1. Delphi participant age and survivorship career-related
characteristics

Characteristics
R1 R2 R3

(n¼ 29) (n¼ 31) (n¼32)

Age, mean (range), y 50.5 (34-72) 50.7 (34-72) 53.7 (35-73)
aCurrent role, No.

Clinician 12 14 17
Researcher 19 22 19
Funder or program officer 7 4 5
Patient/Policy advocate or
survivor

3 4 5

Administrator —b 4 4
aClinical/Research focus, No.

Behavioral or social
science

5 5 5

Epidemiology or
biostatistics

5 5 5

Health services research 10 10 7
Implementation science —b 2 4
Medical oncology 5 8 9
Oncology nursing 5 5 4
Primary care 3 3 6

Years engaged with cancer
care and/or survivorship
research or work, mean
(range)

15.1 (3-40) 16.9 (2-43) 16.4 (5-28)

aRespondents could select multiple roles, and as a result, percentages were not

provided. R ¼ round.
bNot assessed in R1.
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Table 2. Details on research question rankings, modifications to, and combinations of questions over the 3 Delphi rounds

Research question R3 points R2 points R1 points

What are appropriate outcome measures of “success” for risk-based follow-up care? 243 196 145
What important variables should be considered in analyses of appropriate intensity of care? 177 109 88
What types of system/policy changes might incentivize health systems to shift care for low-risk patients

to PCPs or APPs?
155 142 85

What types of system/policy changes might incentivize oncologists to shift care for low-risk patients to
PCPs or APPs?

144 140 90

How well do current risk assessment tools work in cancer populations or in specific subpopulations of
survivors?

130 82 84

What policies, practices, and infrastructure are needed to facilitate self-management at the health sys-
tem and practice levels?

121 88 80

What are the low-value and/or noncost-effective or harmful survivorship care components that need
deimplementation?

117 101 70

How can clinical decision support tools facilitate triage of patients into risk-based care pathways? 113 135 103
How can technology and digital tools (eg, patient portals) be used to engage patients in their survivorship

care and self-management outside of the exam room?a

110 75 —

How can patient-facing technology be used to reach and assist patients in self-management outside of
clinical settings in ways that improve management of late and long-term effects, care quality, effi-
ciency, and costs?a

— 68 —

How should technology be used to reach and assist patients in self-management outside of clinical set-
tings while providing quality and efficient care?a

— — 75

How can patient-facing self-management technology be used to enhance quality and efficient care?a — — 62
How can technology and digital tools be used to engage patients in their survivorship care outside the

exam room?a

— — 58

How can we adapt online patient portals to be more interactive and engaging around survivorship care?a — — 25
How should follow-up care clinicians (eg, PCP/APP-led follow-up clinicians) be engaged in/aware of care

to facilitate provision of follow-up care?b

103 75 —

How should we engage PCPs in cancer care to facilitate eventual provision of follow-up care?b — — 79
What program changes in medical or nursing training need to occur to facilitate risk-based survivorship

care in primary care settings or APP-led clinics?b

— 31 35

How can APPs best be used in risk-based follow-up care delivery?b — — 35
How can mathematic models incorporate clinical judgment, patient preferences, level of patient activa-

tion, and cost to identify appropriate pathways?c

103 97 —

How can mathematic models incorporate clinical judgment, patient preferences, and cost to identify ap-
propriate pathways?c

— — 75

What are the best practices for introducing risk-based follow-up care to manage expectations and fears of
patients?d

83 51 —

How should risk-based follow-up care be introduced to manage expectations and fears of patients?d — — 13
What are appropriate payment models for risk-stratified follow-up care? 80 57 33
Which aspects of survivorship care are prime candidates for survivors to manage on their own using self-

management training provided by their oncologist?e

76 — —

Which aspects of survivorship care are prime candidates for self-management?e — 75 43
How can self-management be used to reduce unnecessary clinic visits?e — — 20
What is the appropriate care pathway for patients with nononcological comorbidities and/or patients at

high risk of other noncancer-related morbidity or mortality?f

68 69 —

What is the appropriate care pathway for patients at high risk of nononcologic-associated or other cause-
related mortality?f

— — 52

What process(es) ensures that patients with current or high risk of comorbidities see appropriate
specialists?f

— — 43

What interventions are needed to aid patients in their self-management of late/long-term chronic disease
associated with cancer treatment?f

— — 54

How can we use NCI-designated cancer centers and/or integrated health-care settings to test efficiencies
in transitioning survivors out of oncology?g

— 50 —

What can we learn from NCI-designated cancer centers engaged in survivorship care?g — — 36
How can we use these and other integrated health-care settings to test efficiencies in transitioning survi-

vors out of oncology?g

— — 65

When in the cancer treatment time line should risk-based care be introduced to facilitate adoption? — 43 28
What are methods for facilitating self-assessment of late effects and reporting to appropriate health-care

professionals?
— 44 11

In what setting(s) is self-management most cost-effective? — — 8

aCombined questions between rounds. Dashes indicate that the value was not included in the survey round. APP ¼ advanced practice provider; NCI ¼ National Cancer

Institute; PCP ¼ primary care provider; R ¼ round.
bCombined questions between rounds.
cRevised question wording after R1.
dRevised question wording after R1 based on participant qualitative feedback.
eCombined questions and revised wording based on participant qualitative feedback.
fCombined questions after R1.
gCombined questions after R1.
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care processes that can also be standardized, delivered, and
measured across clinical settings.

Developing and Evaluating New Care Pathways
The second priority theme involves developing and evaluating
new care pathways across cancers and treatment types. This
involves specifying the types of care patients with differing risk
and/or need profiles require and using currently available data
to refine these algorithms over time. Adverse health effects
from cancer and its various treatments occur over time, often
decades later, and the spectrum of risk from treatment is in
constant evolution as new treatments with differing toxicity
profiles emerge. Longitudinal studies of newly diagnosed and
long-term survivors are needed to identify and understand ad-
verse effects of treatment over time, by diagnosis and treatment
exposures, to delineate emerging risk profiles. Prospective stud-
ies of patients undergoing new treatments such as immuno-
therapies will be needed to understand short- and long-term
outcomes and to refine risk and health-care need profiles in the
future.

To begin this work with currently available data, assessment
of risk and/or needs by disease and treatment exposures for sur-
vivors may be the best approach. Researchers can build on prior
personalized care pathway models of care, such as those in the
United States (7,23), England, and Northern Ireland (24–26). The
compelling successes of these pathways in transitioning low-
risk survivors to lower-intensity surveillance and follow-up care
demonstrate the potential for developing and testing risk as-
sessment measures. An initial strategy may be to develop a can-
didate algorithm for stratifying survivors into different levels of
care for the most common cancers, which would cover a large
percentage of survivors. As work progresses to develop new
models of care, it will be essential to learn which current risk as-
sessment tools work within respective subpopulations vs those
that need improvement or different tools (question 5).

Assessing degree of risk and which providers might be most ap-
propriate to deliver ongoing care to specific groups are subjec-
tive issues (question 10a). Candidate algorithms for stratifying
levels of care will also require calibration and validation. Needs
will evolve with time as new treatments with yet unknown
short- and long-term complications are introduced.

Incentivizing New Care Pathway Delivery
The third theme of priority research questions concerns the
need to inform potential policy and systems changes that in-
centivize the adoption of a personalized care pathway approach
to follow-up survivorship care. The current fee-for-service pay-
ment system used to reimburse most providers incentivizes
health-care service quantity without consideration of the qual-
ity of care provision. As such, there are few financial incentives
within fee-for-service payment for providers to adopt personal-
ized care pathways. Other models of care delivery, including
value-based payment models that place greater focus on quality
of care and patient outcomes, will provide better incentives for
the adoption of new care pathways. In addition to consensus on
an approach to identify appropriate personalized survivorship
care pathways, systems processes will need to be developed
and introduced to begin shifting cancer care to this new model.
Components currently included in survivorship care that have
low value, are not cost-effective, or are harmful will require
identification and then deimplementation as new systems are
developed. Research should identify effective change-
management procedures and processes and the appropriate
levers that will help support or incentivize clinicians, patients,
and health-care systems in changing follow-up care practice.
Health-services research studies that identify return on invest-
ment from new care delivery models will inform payer interest
in implementing these models and advocacy agendas to sup-
port the reimbursement of new care components (eg, self-
management, telemedicine approaches, care coordination) that

Table 3. Final question rankings (n¼ 32)a

Final question
ranking Theme Research question

1 1: Determining outcome measures for
new care pathways

What are appropriate outcome measures of “success” for personalized cancer fol-
low-up care pathways?

2 2: Developing and evaluating new care
pathways

What important variables should be considered in determining the appropriate in-
tensity of care?

3 3: Incentivizing new care pathway
delivery

What types of system/policy changes might incentivize health systems to shift care
for low-risk patients to primary care or specialty follow-up clinics?

4 3: Incentivizing new care pathway
delivery

What types of system/policy changes might incentivize oncologists to shift care for
low-risk patients to follow-up care clinicians outside the original treatment team?

5 2: Developing and evaluating new care
pathways

How well do current risk assessment tools work in cancer populations or in specific
subpopulations of survivors?

6 4: Technology and infrastructure to
support self-management

What policies, practices, and infrastructure are needed to facilitate self-manage-
ment at the health system and practice level?

7 5: Incentivizing new care pathway
delivery

What are the low-value and/or noncost-effective or harmful survivorship care com-
ponents that need deimplementation?

8 2: Developing and evaluating new care
pathways

How can clinical decision support tools facilitate triage of patients into personalize
cancer follow-up care pathways?

9 4: Technology and infrastructure to
support self-management

How can technology and digital tools (eg, patient portals) be used to engage patients
in their survivorship care and self-management outside of the exam room?

10a 5: Policy and health systems changes How should follow-up care clinicians (eg, PCP/APP-led follow-up clinicians) be en-
gaged in/aware of cancer care to facilitate provision of follow-up care?

10b 2: Developing and evaluating new care
pathways

How can mathematic models incorporate clinical judgment, patient preferences,
level of patient activation, and cost to identify appropriate pathways?

aAPP ¼ advanced practice provider; PCP ¼ primary care provider.
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allow for personalized follow-up care pathway delivery. These
systems processes can be developed in parallel to the develop-
ment of personalized care pathways. Provider movement to-
ward accepted models of care can be stimulated by evaluation
and accreditation processes such as those performed by the
Commission on Cancer and the standards that drive its accredi-
tation process.

Technology and Infrastructure to Support Self-Management
The fourth priority theme focused on emerging technology, dig-
ital tools, and infrastructure needed to facilitate self-
management. Providing this lower-touch level of care outside
the exam room will require investment and testing of eHealth
programs providing self-management support as well as patient
portals that assess patient-reported outcomes (PROs) or use
passive data collection over time for routine assessment of
needs and functioning (27). Survivors at low risk for serious ad-
verse outcomes may be ideal candidates for managing their
cancer-related side effects and symptoms outside the clinical
setting. However, evidence-based eHealth programs are needed
to provide this type of support and to tailor programs to meet
the needs of individuals with a cancer history in an equitable
way and at every level of need.

Suggested Available Databases

Although “ideal” databases or research resources do not exist to
definitively address these research questions, many participants
provided data suggestions for beginning to answer parts of some
of these questions. Several large, national publicly available data-
sets (eg, Medical Expenditure Panel Survey) were referenced be-
cause they can provide snapshots of the survivorship experience
and parameter inputs for potential stratification algorithms. As
well, participants suggested a number of potential data linkages
between cancer registry data (eg, Surveillance, Epidemiology, and
End Results; National Cancer Database; North American
Association of Cancer Registries; National Program of Cancer
Registries), electronic health records, health insurance claims
data (eg, Medicare; Veterans Health Affairs), encounter data (eg,
Kaiser Permanente), surveys (eg, Medicare Health Outcomes
Survey; Consumer Assessment of Healthcare Providers and
Systems), PROs, and/or digital health company data (eg,
Carevive). Participants noted that linking cancer registry to other
types of data and integrating longitudinal PROs with clinical, utili-
zation, and cost data will be needed to definitively answer many
of the priority questions identified.

Although it has been 15 years since the Institute of Medicine
report on survivorship (28), there is still so much we do not know
about cancer survivorship, in spite of research efforts. The het-
erogeneity of treatment effects for different cancers and different
therapies is still poorly appreciated, and optimal models of survi-
vorship care have yet to be elucidated. To some extent this may
be the result of studies and interventions that were too general,
rather than tailored to the needs of individual groups of patients.
Being more precise in framing questions to be addressed may
help, and the Delphi process described here is a good start.

The priorities identified here reflect the consensus of this
group of national experts. Although an attempt was made to in-
clude them, there was limited participation in the meetings and
Delphi survey by health-care payers, so their important per-
spectives are not included.

The US healthcare system is costly and stressed with short-
ages of primary care and oncology providers (9,29,30). It is

essential that the provision of care is efficient and nonredundant
while not compromising the quality of the care and patient out-
comes. As the number of cancer survivors continues to increase,
providing care for those with a history of cancer will be an in-
creasing challenge. Further, not all cancer survivors are the same;
they have disparate health-care needs and should not be
approached in a one-size-fits-all manner. This commentary de-
tailed how an expert panel generated consensus research priori-
ties for advancing personalized survivorship care in the United
States, 1 of the 4 key strategies from the 2018 ACS–ASCO Summit
on Implementing Personalized Stratified Cancer Survivorship
Care (19). The resulting top priority themes suggest the need for
conducting research to determine outcome measures for new
care pathways, developing and evaluating new care pathways,
incentivizing new care pathway delivery, and building technology
and infrastructure to support patient self-management. These
key questions need to be answered to explore the potential of
bringing personalized follow-up survivorship care to everyone
with a history of cancer that is at an appropriate level based on
need, is high quality and equitable, is efficient and sustainable
for the health-care system, and leads to positive outcomes for all
individuals with a history of cancer.
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