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Abstract

Background: Health system decisions to put new technologies into clinical practice require a rapid and trustworthy
decision-making process informed by best evidence.

Objective: This study aimed to present a rapid evidence review process that can be used to inform health system leaders and
clinicians seeking to implement new technology tools to improve patient-clinician decision making and patient-oriented outcomes.

Methods: The rapid evidence review process we pioneered involved 5 sequential subprocesses: (1) environmental scan, (2)
expert panel recruitment, (3) host evidence review panel, (4) analysis, and (5) local validation panel. We conducted an environmental
scan of health information technology (IT) literature to identify relevant digital tools in oncology care. We synthesized the recent
literature using current evidence review methods, creating visual summaries for use by a national panel of experts. Panelists were
taken through a 6-hour modified Delphi process to prioritize tools for implementation. Findings from the rapid evidence review
panel were taken to a local validation panel for further rapid review during a 3-hour session.

Results: Our rapid evidence review process shows promise for informing decision making by reducing the amount of time and
resources needed to identify and prioritize adoption of IT tools. Despite evidence of improved patient outcomes, panelists had
substantial concerns about implementing patient-reported outcome tracking tools, voicing concerns about liability, lack of
familiarity with new technology, and additional time and workflow changes such tools would require. Instead, clinicians favored
technologies that did not require clinician involvement.

Conclusions: Health system leaders can use the rapid evidence review process presented here to usefully inform local technology
adoption, implementation, and use in practice.
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Introduction

Background
Computerized tools that aid patient-provider communication
and share medical knowledge are proliferating. Many such tools
have also been demonstrated in randomized trials to improve
clinical care [1]. These include tools that can support patient
self-management (SM) [2], patient decision aids [3],
point-of-care clinical decision support [4,5], and Web-based
tools that can connect health care teams and patients outside of
traditional face-to-face clinic visits, such as tools that automate
collection of important patient-reported outcomes (PROs) and
feed this information to the clinical care team [6]. These
knowledge transfer and communication tools can be broadly
categorized as PROs and SM tools. There is high enthusiasm
that such tools can help make clinical care more safe, effective,
and patient-centered [7].

Despite increasing optimism about the potential for PRO and
SM tools to improve clinical care, there are many barriers to
their successful implementation [8,9]. These tools can be
complex, with multiple components that engage not only patients
but also multiple members of the clinical care team [10].
Determining how they best fit into a local health system context
is often unclear [11]. Furthermore, the extent to which these

tools have been tested varies. Relatively, few have been found
effective in clinical practice outside of initial efficacy trials,
whose purpose is to consider performance in ideal situations
[8,12,13]. At the same time, it is not practical for hospital and
health system personnel to spend years formally evaluating
these and other systems before implementing them.

Objective
Health systems and larger clinical communities interested in
taking advantage of promising PRO and SM tools need a rapid
but still systematic and trustworthy process for identifying,
prioritizing, and adapting tools for local implementation [9,14].
Methods of rapid analysis have been developed to aid pragmatic
application of research, such as ethnographic style analysis
[15,16] and assessment of health technology literature [17,18].
To our knowledge, however, no methods exist to address our
question “How can health systems rapidly identify and evaluate
technology-based tools that claim to improve clinical care to
prioritize them for local use?”

One area where PRO and SM tools have growing policy impetus
is oncology care. For example, the Oncology Care Model
(OCM) is a pay-for-performance model that emphasizes PRO
measures and is being implemented by 192 practices and 14
payers nationwide, including our own academic cancer center
[19].

Figure 1. Revised Design and develOpment, Testing early iterations, Testing for effectiveness, Integration, and implementation (DoTTI) framework.RCT:
randomized controlled trial.

JMIR Cancer 2018 | vol. 4 | iss. 2 | e11195 | p. 2http://cancer.jmir.org/2018/2/e11195/
(page number not for citation purposes)

Dibble et alJMIR CANCER

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Thus, OCM provided an ideal test case for developing and
evaluating a rapid evidence review process to review PRO and
SM tools, with a goal of enabling experts to (1) rapidly evaluate
evidence for complex computerized tools and (2) prioritize
which tools are put into practice. We called this novel process
the rapid evidence review panel (RERP) for PRO and SM tools.
This methodology study describes our novel evidence review
process and how it worked in the context of prioritizing, for
local use, complex computerized tools to improve the patient
experience of cancer care. We intend for this to be an efficient
process that can rapidly unfold at the organizational level.

The RERP process is just 1 important step in a multistep
user-centered framework for developing and implementing new
tools. The RERP process is not meant to encompass aspects of
tool development or evaluation activities around actual tool
implementation. Rather, the focus of RERP process is on rapid
and pragmatic evidence review that can be conducted within
busy health systems. The goal of the RERP process is to help
health system leaders prioritize, using current best evidence,
which existing tools may be the most feasible and important to
implement. The RERP process is important because, if health
systems are able to adopt such a process in a systematic and
ongoing fashion, it opens a potential path for important new
technologies to be adopted more quickly. The RERP process
fits within the larger Design and develOpment, Testing early
iterations, Testing for effectiveness, Integration and
implementation (DoTTI) development and evaluation
framework, as portrayed in Figure 1 [20]. The DoTTI framework
offers a complete development model for digital tools for patient
use. The involvement of patients as stakeholders in the
development of PRO and SM tools is essential to ensure that
tools meet patient needs and expectations.

Methods

Overview
We developed our process to take advantage of existing
measures, rapid evidence review methods, consensus-based
decision-making methods, and rapid qualitative analysis methods
[17,18,21]. The process we developed attempts to streamline
the information provided to an expert panel and enable the panel
to meet just twice to evaluate and prioritize multiple
interventions, once in a 1-hour introductory teleconference and
again in a face-to-face 5-hour meeting. This time frame may be
adjusted according to the quantity of manuscripts needing to be
reviewed.

Given this limited amount of time, it is not practical or efficient
for panelists to review full manuscripts, fully review the
literature, or individually evaluate evidence. Instead, the RERP
process makes use of established evidence review tools and
frameworks to ensure a rapid process that is also credible. By
shifting the labor to a smaller project team that can collect and
synthesize relevant information in advance of expert panel
review, the expert panel’s evidence review can be accelerated.
Our project team consisted of an oncology subject matter expert,
an evidence-based medicine expert, a project manager, and a
research specialist. Our project team required approximately 3

months to assemble the evidence presented in the RERP
meeting.

We then used a rapid template-based coding method using the
tailored implementation for chronic disease (TICD) framework
and developed a categorization scheme for interventions to
rapidly interpret the expert evaluations from the RERP [22].
Our aim was to use these findings to inform local effectiveness,
implementation, or hybrid studies [23]. We describe each step
of the RERP process in detail (Figure 2) below.

Step 1: Conduct a Rapid Environmental Scan to
Identify Promising Tools
A number of procedures exist to conduct rapid reviews of
scientific literature [17,18,21]. We chose to conduct a thorough
environmental scan (Figure 3) [17]. We first sought to identify
the relevant topic domains. In the context of OCM’s incentives
to improve the patient experience of cancer care, we focused
on PRO and SM tools related to improving cancer and cancer
treatment–related symptoms. We identified symptom domains
by reviewing all published care guidelines from major
professional organizations writing guidelines for any aspect of
the cancer care continuum (prevention, screening, diagnosis,
treatment, and prognosis). Our review included the following
organizations: American Society of Clinical Oncology, National
Comprehensive Cancer Network, European Organization for
Research and Treatment of Cancer, National Cancer Institute,
US Preventive Services Task Force, American Academy of
Hospice and Palliative Medicine, American Cancer Society,
and the Oncology Nursing Society. This review established the
set of possible symptom domains for further study (see
Multimedia Appendix 1). From this larger set of symptoms, we
prioritized those that applied to multiple different cancers treated
in a cancer center to be more relevant to a broader group of
patients (eg, we included chemotherapy-induced nausea and
vomiting, but excluded highly disease-specific symptoms such
as lymphedema in breast cancer patients). Such highly
disease-specific symptoms are certainly important for
consideration but were not the focus of our review.

An informationist then performed a systematic search for PRO
and SM tools that targeted one or more of the selected symptom
domains and evaluated in randomized controlled trials (RCTs;
search strategy described in detail in Multimedia Appendix 2).
We chose to focus our search on randomized controlled efficacy
trials because an initial search identified few to no
implementation or effectiveness studies of PRO and SM tools
in these domains. The search strategy we developed to identify
PRO and SM tools will be of particular interest to those
interested in implementing PRO and SM tools and is described
in detail in Multimedia Appendix 2. Moreover, the
standardization and internal validity of RCTs aid a rapid and
rigorous expert panel evaluation. However, we recognize the
need to sometimes move beyond the RCT, particularly in the
context of complex interventions such as decision support,
where local context and clinical workflows are likely to be key
factors in determining the success of the intervention [24-26].
In the absence of large pragmatic trials and implementation
studies, single-center and multicenter efficacy studies are likely
the best starting points for identifying promising tools.
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Figure 2. Rapid evidence review panel (RERP) process. This diagram shows each step of the RERP process.
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A content expert on the project team (DK) then reviewed the
abstracts of all RCTs retrieved by the search strategy. Our
criteria for selecting a local content expert are as follows: (1)
clinical expertise in oncology, (2) interest in technology-enabled
interventions to improve the patient experience of cancer care,
and (3) time and ability to work closely with the evidence-based
medicine expert and conduct a thorough review. Although the
content expert led the abstract review process, the process also
included weekly meetings with an evidence-based medicine
expert (TC) to review the abstracts and rationale for inclusion
or exclusion. The content expert excluded interventions that
were not technology and knowledge based or were not targeting
one of the selected symptom domains. Afterwards for further
review, he selected those interventions reporting at least some
evidence of efficacy in the abstract. Full manuscripts were
retrieved for these trials and were read in full by the oncologist.
Some manuscripts were excluded at this stage because of the
limited clinical relevance of the findings. The oncologist then
assigned effect size and reach scores to each RCT based on a
process developed by the National Cancer Institute (ie, using
the Research-Tested Intervention Programs review process)
[27]. Those RCTs with combined scores (effect size+reach) of
greater than or equal to 4 were presented to the RERP as the
final product of this environmental scan. In total, 14 RCTs fit
the above criteria for presentation to the RERP. Finally, a
member of the team with experience in evidence-based
evaluation (TJC) applied quality of evidence scoring to each
RCT following the Grading of Recommendations, Assessment,

Development, and Evaluation (GRADE) working group
approach [28]. GRADE outcomes’ tables were created for the
primary outcomes of each RCT (see tables in Multimedia
Appendix 3).

Step 2: Expert Panel Recruitment

2a. Identify the Target Population to Conduct the Rapid
Expert Review
The target population for the evidence review process can be
local or national level, depending on goals for future
implementation and effectiveness studies. Ideally, an initial
national-level process to prioritize the most promising tools can
be followed by local validation, which focuses much more on
how high-priority tools need to be adapted to fit local clinical
contexts and workflows. Targeting a national group of experts
for initial prioritization has several advantages. First, a national
panel lends itself to focusing on what might generally work to
improve the patient experience rather than details of what might
be practical in a particular context. Second, it allows the project
team to obtain the perspective of clinical experts from multiple
different geographic areas and a variety of clinical settings.
Third, it allows health systems to incorporate expertise from
beyond the boundaries of their own system, which enhances
potential for solutions that can be used and evaluated at multiple
institutions. Finally, a national panel allows health information
technology (IT) companies developing technological
interventions to evaluate the types of software most likely to
be accepted by their customers.
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Figure 3. Environmental scan showing the components of Step 1 of the rapid evidence review panel, the environmental scan. RCT: randomized
controlled trial; NCI: National Cancer Institute; RE-AIM: reach, effectiveness, adoption, implementation, and maintenance.

The panel meeting of national experts can be held, if resources
allow, at a national society meeting for practitioners in the area
of interest to expand convenience for panelists and increase the
number of experts willing and able to participate. The RERP
meeting, focusing on the patients’ experience of cancer care,
was held at the 2017 annual meeting of the American Society
for Clinical Oncology (ASCO).

2b. Recruit the Appropriate Mix of Participants
To identify potential panel participants, we looked for
practitioners with expertise in the area of interest from across
the nation. We sought to recruit panelists who practice in the
field in which the intervention will be implemented and have
first-hand knowledge of the topic and clinical workflows. We
also considered whether to include patient representatives on
the panel to provide insight into patient needs, preferences, and
knowledge that can further inform the impact and feasibility of
the technologies being considered. However, given the goal of
evidentiary review at this stage, we chose to focus on clinical
experts for this initial evidence review and prioritization. To
select expert panelists, we first contacted national leaders within
the domains of using technology in oncology care and improving
the patient experience of cancer care. We asked these national
leaders to nominate clinical oncologists with research or clinical
interest in the patient experience of cancer care and PROs, such

as monitoring and improving symptoms related to adverse
effects of chemotherapy, cancer-related fatigue, comorbid
depression, and anxiety. We then reached out to nominees to
invite their participation. The final national panel comprised a
convenience sample of clinical oncology leaders who were able
to attend the annual meeting of ASCO in 2017. We identified
16 experts in medical oncology from across the United States,
including physicians in both community oncology practices and
academic medical centers. Our final panel consisted of 8 medical
oncologists with a range of expertise relevant to the patient
experience of cancer care and technology’s role in facilitating
patient experience. Participants were recruited through direct
contact by the principal investigator and coinvestigators and
subsequent snowball sampling. If resources allow, panelists can
be compensated for their time.

2c. Introduce Participants to the Topic and Prepare
Them for the Work Ahead
A short introductory meeting is helpful to set the tone for the
expert panel, present background information, and allow
panelists to ask questions and learn what to expect. For the
introductory meeting, we held an hour-long teleconference 1
week before the RERP meeting in which we introduced
ourselves and the panelists, gave the rationale for the project,
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and explained the panel members’responsibility and what would
take place during the RERP meeting.

The purpose of the RERP is for expert practitioners to evaluate
the potential feasibility and impact of putting complex
technological interventions into clinical practice. We defined
the goal of our panel as helping oncologists and health systems
nationwide evaluate the feasibility and impact of utilizing
trial-tested PRO and SM tools to improve the patient experience
of cancer care. On the basis of our decision to focus on
symptoms common across many cancers, we asked participants
to consider feasibility and impact for the average patient in the
average care setting. We aimed to have applicability to the
largest portion of oncology patients rather than focusing on rare
or specialized cases.

Step 3: Conduct the Rapid Evidence Review
We used a modified Delphi panel process. Modified Delphi
panels are widely used in health research as a method to elicit
group judgment that includes multiple rounds of rating, panelist
discussion of judgment, and group facilitation to mitigate bias
[29]. The modified Delphi was chosen as the best method of
evaluation because it is seen as credible, widely used, and can

quickly elicit expert consensus. Using the modified Delphi
strategy, we conducted the RERP meeting in 3 parts: an
introduction, initial rating, and rerating. We allowed time for
discussion and questions in each part.

3a. Creation of Study Summary Diagrams
For technological interventions in clinical care, there will likely
be a standard set of actors, whereas the clinical actions may
vary by intervention. Actors may include the technology, the
patient or caregiver, or the clinician. When visualizing a
complex intervention from a published trial, it is important to
only include aspects that comprise the technological intervention
and not aspects arising from the trial itself (eg, consent forms).
Each actor will send, receive, and/or process information in
some way. We presented the technology’s name and described
its function in as much detail as possible. We described the
frequency of patient contacts and detailed the information that
patients provided to the technology or staff. In addition, we
specified how the clinical team implemented the intervention.
Symbols indicated whether staff interacted with technology and
whether a social media network or patient forum was present
(see Figure 4 for an example diagram [30] and Figure 5 for a
key to the diagram).

Figure 4. Example intervention diagram and flowchart. Diagram mapping out the Choice ITPA intervention in [30]. The patients selects from 18-preset
problem categories via a Web-based system called Choice ITPA. The system tailors delivery of symptom questions based on patient responses. The
patient rates their symptom, and the Choice ITPA system creates an assessment summary rank patient symptoms by priority, which is delivered to the
clinician. Choice ITPA: Interactive Tailored Patient Assessment.
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Figure 5. The key allows the intervention of any patient-reported outcome (PRO) or self-management (SM) tool to be mapped out, with a focus on the
role of the technology, patient or caregiver, and staff (including providers).

Textbox 1. Impact criteria.

Criteria 1: Impact

1. Evidence exists that using the intervention is likely to improve patient outcomes.

2. Actions are consistent with high-quality care.

3. Using the intervention is likely to affect many patients or have a significant impact on a smaller number of patients.

4. Intervention fills a gap: current rates of intervention’s actions are likely to be low.

Textbox 2. Feasibility criteria.

Criteria 2: Feasibility

1. Actions are likely to be accepted by providers.

2. Actions fit with current workflows or workflows can be easily redesigned to fit.

3. Actions are consistent with current system incentives.

4. Actions will be accepted or welcomed by patients.

3b. Rapid Evidence Review Panel Introduction
The goal of the RERP introduction is to remind the participants
of the goals of the session and key concepts and terms and
quickly set the stage for the focused discussion and rating that
follows. Our project team led a brief introduction of the panel
and its purpose. In addition, we defined feasibility and impact
and how these concepts would be rated during the session (see
Textboxes 1 and 2).

3c. Rating
Maintaining a brisk pace is crucial to evaluate more than a
handful of interventions. We allocated an average of 10 min

per intervention; this included 4 min for material presentation,
4 min for clarifying questions, and 2 min for private rating. It
is reasonable to expect that the first few interventions will take
longer as panelists adjust to the specifics of the topic area and
the panel structure. With the highly structured approach
described below, our panel of medical oncologists was able to
complete initial ratings of interventions from 14 RCTs in an
average of 10 min per intervention.

What information is necessary to evaluate an intervention?
Rapid evidence review requires highly structured information.
For each intervention, the project team presented preprepared
material, including a study synopsis, GRADE tables of evidence
quality, and a visual description of the intervention. Examples
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of the structured materials are provided in the Web-based
supplementary materials. To review each RCT, the panelists
were shown a series of slides on a large projection screen. Slides
included background information about each technological
intervention and RCT, including how many patients used the
technology in total and how many settings the system had been
implemented in. Each panelist also had a binder with all
information from the slides that they were able to reference
throughout the review process. Table 1 shows a detailed
description of all materials provided to each panelist (Table 1).

This structured information allows the panelists to quickly
understand key aspects of the study and intervention, which
they can then discuss while project staff takes notes on their
comments. Finally, the panelists rated the intervention’s
feasibility and its impact on a scale of 1 to 9, where 1 to 3
indicated low impact or feasibility, 4 to 6 indicated uncertain
or equivocal impact or feasible, and 7 to 9 indicated highly
feasible or high impact (Table 2) [28].

3d. Rerating
The project team compiled the panelist’s ratings according to
modified Delphi panel methods [31]. For each intervention, the

project team presented the median score and counts for both
feasibility and impact and indicated the level of panelist
agreement (agree, disagree, or equivocal). After viewing their
own and the group’s overall ratings and level-of-agreement, the
panelists rediscussed the interventions. We prompted them to
explain the rationale behind their initial rating, especially if it
was higher or lower than the median. Research staff took notes
on the discussion. Finally, the panelists completed a final rating
of each intervention.

We followed the criteria outlined by Fitch et al to calculate
agreement and disagreement [29]. For 8 panelists, counts
indicated agreement when no more than 2 panelists rate the
indication outside the 3-point region (1-3; 4-6; and 7-9)
containing the median. Counts indicated disagreement when at
least three panelists rate the indication in the 1 to 3 region and
at least three panelists rate it in the 7 to 9 region. Otherwise,
agreement level was determined to be equivocal. To accelerate
the processing of ratings and levels of agreement for real-time
use during the session, we prepared an Excel spreadsheet to
automatically calculate and present median scores and counts
to panelists.
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Table 1. Materials for rapid evidence review panel (RERP) process.

Preparation
time (per in-
tervention)

SourceProject exampleDescriptionPurposeMaterial

5 min to
standardize
abstract con-
tent

Study abstracts or
society guidelines

Synopses were presented for

all 14 RCTsa based on the
content of study abstracts

A 5-sentence synopsis of the
intervention and how it was
originally tested or present-
ed

Introduce the intervention
and its context in a research
study or guideline

Synopsis

10 minGRADE working
group [28]

GRADE tables were used to
evaluate quality of evidence
for each of the 14 RCTs
whose interventions pan-
elists considered

A common, sensible, and
transparent approach to
grading quality (or certainty)
of evidence and strength of
recommendations, which is
now considered the standard
in guideline development
[28]

Evaluate quality of evidence
and strength of recommenda-
tions

GRADEb tables

25 minGenerated by re-
search team from
published
manuscript

See Figures 4 and 5A standardized system for
creating a visual representa-
tion of each intervention to
describe the role of the
technology, patient or care-
giver, and clinician or re-
search staff in the interven-
tion

Present the intervention in a
manner that allows for under-
standing of workflow im-
pact, separate from study
design

Intervention
flowchart

<1 minNational Cancer In-
stitute’s RTIPs RE-
AIM scoring criteria
[27]

Panelists were prompted to
consider the following 4
questions after the presenta-
tion of each intervention:
What are barriers to reach-
ing the target population?;
What are some unintended
consequences of this inter-
vention?; What are some
barriers to adoption by sites
and organizations?; and
What are the staff and skills
needed for implementation?

Four questions adapted from
RE-AIM that address the
ability to move research into
action

Encourage participants to
evaluate aspects of interven-
tions that would affect imple-
mentation

RE-AIM questionsc

<1 minOriginal manuscript
or guideline

Full published manuscripts
of each RCT were made
available for panelists dur-

ing the RERPe and were uti-
lized several times to verify
details of study design

Full manuscript or guidelineAbility to reference original
manuscripts for clarification

Published
manuscript

30 minScales used were
identified from the
original manuscript
and items, and relia-
bility and validity
were located from
scale authors

Although we had scale infor-
mation available, it was not
used by panelists

Scale items and reliability
and validity information for
all scales (those used in all
interventions and study
analyses)

Ability to verify scale con-
tent, validity, and reliability

Scales information

aRCT: randomized controlled trial.
bGRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
cRE-AIM: Reach, Effectiveness, Adoption, Implementation, and Maintenance Framework.
dRTIPs: Research-Tested Intervention Programs
eRERP: rapid evidence review panel.

3e. Qualitative Supporting Information
Beyond prioritizing interventions quantitatively, understanding
the rationale for panelists’ ratings can provide insights for local
implementation. To collect these qualitative data, 2 members
of the project team took notes during the discussion of key

points by the panelists. Although recordings and transcripts are
generally regarded as preferable for qualitative research [32],
notes are preferable here because the time, effort, and resources
required for transcription interfere with the goals of rapid
analysis. Finally, we asked panelists for feedback on their
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participation in the RERP process using a short survey
instrument, which included space for free text comments.

Step 4: Analysis—How Are Expert Evaluations From
the Rapid Evidence Review Panel Interpreted?
There are 3 tasks for data analysis: (4a) prioritize interventions
for implementation, (4b) identify features of the interventions
that contribute to positive or negative perceptions of feasibility
or impact, and (4c) identify perceived barriers to and facilitators
for putting the intervention into practice.

4a. Prioritize
We ranked the interventions based on the panelists’ ratings. We
determined this ranking by ordering the interventions according
to the panel’s second (final) round of ratings using median
scores and level of agreement for impact and feasibility. In
determining the ranking, we weighted impact and feasibility
equally and gave agreement second priority.

Depending on the project, stakeholders may consider the
quantitative ranking described above as sufficient for
determining which tools to prioritize for implementation. To
decide whether this is sufficient, teams should consider the
specificity required for meeting their aims. If simply
recommending a type of system, then perhaps completing a
prioritization is enough. However, if attempting to develop or
implement a specific software and the team is interested in more
specific details about why the rankings fall as they do, project
teams should consider the benefits of additional analysis.

4b. Identify Intervention Features
We also wanted to identify features of the interventions that
contributed to positive or negative perceptions of the
intervention’s feasibility and impact. This analysis allowed us
to understand the types of tools and features that might be
perceived as higher priority for implementation. We categorized
each intervention as being primarily 1 of the 3 types: SM
Support, PROs, and communication. Moreover, 2 interventions
were classified with a secondary type. The project team
generated a set of 17 codes to describe the features of the
interventions; codes were generated from the original
manuscript, and the diagrams designed to explain each
intervention to the panelists and the panelists’ discussion. We
then coded the RCTs based on which of the 17 features they
possessed. All features were coded based on the information
provided in the original manuscripts. We understand that
scientific manuscripts do not contain full details of the
computerized tools they describe and acknowledge that certain
features or details are omitted in the RERP process. We also
calculated the number of features described for each
intervention. In addition, the notes from the panelists’discussion
were coded for presence of endorsement or opposition to each
of the identified features, and the number of features endorsed
or opposed was recorded for each intervention.

4c. Identify Barriers and Facilitators
To identify perceived barriers to and facilitators for putting the
interventions into practice, we conducted a content analysis of
notes from the panel session using the Tailored Implementation

for Chronic Disease (TICD) checklist [22]. The TICD checklist
was developed from a systematic review of the literature in
implementation science. It was designed to identify barriers and
facilitators to implementation of health improvement
interventions. Moreover, 2 members of the research staff read
through discussion notes and coded per the TICD checklist. The
raters then met and reconciled coding disagreements. From the
final codes, themes were identified.

Step 5: Local Validation Panel for Evaluation of
Effectiveness
The purpose of the RERP process is to identify high-priority
PRO and SM tools for further study and/or implementation.
Although systematically identifying and prioritizing the most
promising tools is an important first step, successfully
implementing these complex tools will still require adaptations
based on detailed knowledge of local workflows and context.
After identifying SM and symptom tracker tools as effective,
impactful, and feasible through the RERP process, we hosted
a validation panel with a diverse set of stakeholders within our
health system. These included hospital and clinical leadership,
hematologists, oncologists, nurses, nurse educators, physician
assistants, patient navigators, and other professionals from the
University of Michigan Rogel Cancer Center. Using evidence
summaries provided to them, these panelists were asked to
validate, for locally focused purposes, the knowledge generated
previously by a national panel of experts about the feasibility
and impact of software tools intended to help improve the patient
experience of cancer care. In addition, after having reviewed
and commented on the scientific evidence about these tools and
its meaning to a national group of oncologist experts, these
panelists were asked to review and comment on an early design
concept for a user customizable decision support app with
features of SM and symptom tracker tools.

Results

Environmental Scan and Evaluation of Evidence
Quality
We were able to rapidly review 14 manuscripts about
computerized tools related to the OCM using our method.
Panelists’ feedback indicated that participation was valuable
and intuitive. What follows are the results we gained by doing
so.

Our environmental scan and evidence review process yielded
14 RCT-tested interventions associated with at least moderate
impact and reach. Evidence quality was variable, with most trial
outcomes graded as being based on low to moderate quality
evidence. Multimedia Appendix 3 provides the evidence review
of the 14 RCTs from our environmental scan.

Rapid Evidence Review Panel Step 4a: Prioritize
Participants rated interventions on impact and feasibility (Table
2). Agreement increased from the first to the second rating.
Overall, most interventions were ranked more highly after
discussion.
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Table 2. Scoring schema for potential impact or feasibility and confidence in a given impact or feasibility rating.

ConfidencePotential impact or feasibilityScores

Moderate to high (minor concerns only)High potential7-9 (high)

Lower (major concerns)Potential4-6 (equivocal)

—No or low potential1-3 (low)

Table 3. Outcomes of study ratings.

MedianAgreementTypeStudy

Final rankRating 2Rating 1Rating 2Rating 1

Feasibility

—65EquivocalEquivocalPROa1

—43EquivocalEquivocalPRO2

—88AgreeAgreeSMb3

—77AgreeAgreeSM or Communication4

—45AgreeAgreePRO5

—44EquivocalEquivocalPRO6

—66AgreeAgreePRO7

—44EquivocalEquivocalPRO8

—56AgreeEquivocalPRO9

—77EquivocalEquivocalSM10

—44EquivocalEquivocalCommunication or SM11

—56EquivocalEquivocalPRO12

—88AgreeEquivocalSM13

—88AgreeAgreeSM14

Impact

655EquivocalEquivocalPRO1

377EquivocalEquivocalPRO2

188AgreeAgreeSM3

277EquivocalEquivocalSM or Communication4

455AgreeEquivocalPRO5

666EquivocalEquivocalPRO6

377EquivocalEquivocalPRO7

555AgreeEquivocalPRO8

544EquivocalEquivocalPRO9

366AgreeEquivocalSM10

733EquivocalEquivocalCommunication or SM11

556AgreeAgreePRO12

177AgreeEquivocalSM13

277EquivocalEquivocalSM14

aPRO: patient-reported outcome.
bSM: self-management.
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Table 4. Average scores for feasibility and impact of different study designs based on second panelist’s ratings.

ImpactFeasibilityStudy type

5.234.72PROa

6.647.18SMb

5.005.07Communication

aPRO: patient-reported outcome.
bSM: self-management.

Rapid Evidence Review Panel Step 4b: Identify
Intervention Features
We found that these complex interventions contained multiple
features and that the panel had opinions about many of these
features. We identified clear differences in how interventions
were ranked based on the type of intervention being studied.
We identified 3 main types of interventions among the 14 RCTs
reviewed related to improving the patient experience of cancer
care:

Self-Management (SM) Tools
Interventions with the primary function of providing resources
and information to patients that involved no or limited clinician
involvement supported patient SM and often provided patients
with educational materials and were primarily patient facing.

Patient-Reported Outcomes (PROs)
Some of the interventions with the primary function of collecting
PROs and transmitting that information to the clinician in some
format to assist with treatment had additional components, such
as decision support for patients and/or to help clinicians deal
with the patient-reported information or functions to trigger
notifications to clinicians when certain thresholds had been
reached. These interventions contained both patient- and
clinician-facing components.

Communication
Interventions with the primary function of facilitating
patient-provider communication were both clinician- and
patient-facing. Considering the ratings from 4a and the 3 main
types of interventions identified in 4b (Table 3), SM support
interventions consistently received highest rankings (average
rating for feasibility=7.18 and average rating for impact=6.64;
see Table 4).

Rapid Evidence Review Panel Step 4c: Identify
Implementation Barriers and Facilitators
Using the TICD framework, 6 major constructs were identified
as barriers to implementation: quality of evidence, cultural
appropriateness, patient behavior, availability of necessary
resources, information systems, and payer or funder policies.
No themes were identified as major facilitators. SM support
interventions were seen as having fewer barriers to
implementation, including being more appropriate for the
workflow, more in line with patient behavior, carrying less legal
risk, and having better evidence for their success.

Taken together, the results of this mixed-methods analysis
allowed us to not only understand which specific interventions

were considered most high priority but also to learn that SM
support interventions may be perceived as more impactful and
feasible to implement.

Discussion

Overview
The slow progress from research to practice is well documented
[33,34]. The approach we describe here, a rapid evidence review
for PRO and SM tools, is intended to balance the goals of rigor
and efficiency for an evidence-based method to prioritize
promising communication and decision-support technologies.
Clinical experts found the evidence review structure to be
engaging and the content sufficient to make judgments, and
they were able to quickly and effectively prioritize a
heterogeneous set of PRO and SM tools.

We observed that the RERP panel strongly favored
implementation of SM and communication tools over PRO tools
and indicated that this was largely because of less need for
clinician involvement and lower legal risk. In addition, panelists
expressed much skepticism about the feasibility of implementing
PRO tools, despite high evidence of their success in the RCTs.
We observed increased levels of agreement in the second round
of rating, which is an expected feature of the modified Delphi
process, after panelists come together and discuss the rationales
for their initial ratings [31].

Health systems cannot put all effective tools into practice, no
matter how promising. This prioritization process can be used
by health systems and practices seeking to employ PRO and
SM tools as the basis for local implementation studies or larger
pragmatic effectiveness studies. Furthermore, the results of our
evaluation highlight how our medical oncology experts favored
SM support tools over tools utilizing PROs. This is surprising
given what seems to be growing evidence of the effectiveness
of these interventions to improve quality of life [35] and perhaps
even lifespan [36]. Technological, workflow, cultural, and legal
barriers caused our panel to evaluate these technologies as less
feasible and impactful. Further evaluation of PRO and SM tools
will help elucidate the extent to which these views about the
challenges of implementing PRO-based tools are shared across
institutions. Local evaluation can help clarify expectations and
planning for implementation at individual institutions. Finally,
the use of a systematic evidence review method such as that
described here can help ensure that decision making for the
implementation of new tools considers both the experience of
relevant clinical experts and empirical findings from a diverse
body of research literature. In addition, barriers exist that are
because of the nature of PRO and SM tools and the research
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reporting process. Inadequate reporting of technology
interventions makes evidence review difficult [37]. Furthermore,
rapid technological change can outpace conducting and
publishing RCTs, which further outpaces evidence review [38].
However, this further emphasizes the need for a rapid process
to facilitate evidence being translated into practice as soon as
the evidence is available.

Limitations
Our rapid evaluation process has limitations. Although the RERP
process was designed to limit the amount of time and resources
it takes to complete the review and prioritization process, the
time it takes to prepare the materials and synthesize evidence
for the panelists is still nontrivial creating a potential barrier if
resources are limited. However, a relatively small project team
could follow our process and accomplish the majority of the
work before convening the RERP. As the amount of evidence
to review increases, the amount of preparation time needed may
increase.

The focus of this particular rapid evidence review was on the
clinician-facing aspects of existing tools, particularly the
feasibility and impacts of integrating these complex technologies
into clinical workflows. However, we recognize that this is only
a first step in implementing new technologies. Fully successful
implementation also requires incorporation of patient viewpoints
[39-41]. For example, patient engagement is necessary to ensure
that these tools strike the right balance between providing
patients’ information and protecting their privacy [42].
Technology developers and health system leaders tasked with
implementing and evaluating new tools need a robust process
that incorporates all key stakeholders, including patients [39-41].

Although the RERP process provides a method to address the
critical question, “Which PRO and SM tools should we prioritize
for further study and implementation?,” it does not solve all of
the challenges health systems face when seeking to use these
complex tools to improve clinical care. It is likely that
implementation challenges, both resulting from infrastructure
limitations and clinician concerns, have limited utilization of
these tools. To scale up use of PRO and SM tools in different
clinical contexts nationally, a computational infrastructure that
can support interoperable applications is necessary to support
data collection and curation. PRO and SM tools may be an
excellent use case for machine-encoded, computable biomedical
knowledge curation, and execution platforms.

In the context of a relatively narrow and recent area of study,
technology-based communication and support tools to improve

the patient experience of cancer care, we identified numerous
RCT-tested tools. To achieve the important task of improving
the patient experience of cancer care, we needed a systematic
and trustworthy process for identifying and prioritizing the most
promising tools for further study and implementation.

Although health systems focused their efforts solely on tools
with randomized trial evidence showing they can improve
patient-important outcomes, the number of potential tools will
likely exceed the system’s capacity to put them into practice.
Moreover, these technologies can be complex. Integrating novel
tools into clinical workflows has proven challenging [43]. Thus,
even more than with other types of interventions, randomized
trial’s evidence of the tool’s ability to improve outcomes may
not translate into effectiveness in real-world settings. The RERP
process presents a method to streamline the process of guideline
review and data collection while maintaining a rigorous
evidence-based grounding. We took advantage of multiple
existing frameworks to streamline our process while maintaining
rigor: current evidence searches and environmental scan
procedures [17,44], the National Cancer Institute’s
Research-Tested Intervention Program’s review process, the
modified Delphi panel process, the GRADE ratings and
summary of findings tables, and the TICD coding framework.
Using these existing frameworks for each part of the evidence
search and review process allowed for a systematic process that
was feasible to complete within approximately 4 months.

In addition, the identification of potential useful features or
perceived implementation barriers by experts (4b and 4c) may
help health system leadership understand how the high-priority
tools need to be adapted before implementation. The evaluation
of the benefits and drawbacks of specific features of tools may
inform the design or configuration of new technologies before
implementation. For example, a system architect may consider
deleting or modifying some features seen as barriers and
including other features viewed as helpful. Thus, important next
steps include taking the findings of an RERP to a local group
of decision makers for validation and to determine how tools
need to be adapted to fit a local context.

Conclusions
Before PRO and SM tools, or other digital tools, may be broadly
used, proper assessment of their potential feasibility and impact
using an RERP process may be beneficial. The RERP process
presented here may enable health care administrators to make
more efficient and effective decisions about the implementation
of novel technologies in clinical practice.

Acknowledgments
The authors would like to acknowledge Khalid Hawary for assistance with the evidence review, Lisa Ferguson and Astrid Fishstrom
for their project management support throughout the project, and Janelle Burleigh for her assistance in preparing tables for this
manuscript. This study is supported by funding from Genentech’s Corporate Giving Scientific Project Support program and is
unrelated to Genentech or Roche products.

Conflicts of Interest
None declared.

JMIR Cancer 2018 | vol. 4 | iss. 2 | e11195 | p. 14http://cancer.jmir.org/2018/2/e11195/
(page number not for citation purposes)

Dibble et alJMIR CANCER

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 1
Symptom domains identified for the environmental scan.

[PDF File (Adobe PDF File), 13KB-Multimedia Appendix 1]

Multimedia Appendix 2
Detailed information on environmental scan search strategy.

[PDF File (Adobe PDF File), 64KB-Multimedia Appendix 2]

Multimedia Appendix 3
Grading of recommendations, assessment, development, and evaluation tables of evidence for each of the 14 randomized controlled
trials selected for panelist review.

[PPTX File, 86KB-Multimedia Appendix 3]

References

1. O'Connor PJ, Sperl-Hillen JM, Rush WA, Johnson PE, Amundson GH, Asche SE, et al. Impact of electronic health record
clinical decision support on diabetes care: a randomized trial. Ann Fam Med 2011;9(1):12-21 [FREE Full text] [doi:
10.1370/afm.1196] [Medline: 21242556]

2. Holch P, Warrington L, Bamforth LC, Keding A, Ziegler LE, Absolom K, et al. Development of an integrated electronic
platform for patient self-report and management of adverse events during cancer treatment. Ann Oncol 2017 Sep
01;28(9):2305-2311 [FREE Full text] [doi: 10.1093/annonc/mdx317] [Medline: 28911065]

3. Sepucha KR, Simmons LH, Barry MJ, Edgman-Levitan S, Licurse AM, Chaguturu SK. Ten years, forty decision aids, and
thousands of patient uses: shared decision making at Massachusetts General Hospital. Health Aff (Millwood) 2016
Apr;35(4):630-636. [doi: 10.1377/hlthaff.2015.1376] [Medline: 27044963]

4. Musen MA, Middleton B, Greenes RA. Clinical decision-support systems. In: Biomedical Informatics. London: Springer;
2014:643-674.

5. Simpao AF, Tan JM, Lingappan AM, Gálvez JA, Morgan SE, Krall MA. A systematic review of near real-time and
point-of-care clinical decision support in anesthesia information management systems. J Clin Monit Comput 2017
Oct;31(5):885-894. [doi: 10.1007/s10877-016-9921-x] [Medline: 27530457]

6. Valderas JM, Kotzeva A, Espallargues M, Guyatt G, Ferrans CE, Halyard MY, et al. The impact of measuring patient-reported
outcomes in clinical practice: a systematic review of the literature. Qual Life Res 2008 Mar;17(2):179-193. [doi:
10.1007/s11136-007-9295-0] [Medline: 18175207]

7. Basch E. Patient-reported outcomes-harnessing patients' voices to improve clinical care. N Engl J Med 2017 Jan
12;376(2):105-108. [doi: 10.1056/NEJMp1611252] [Medline: 28076708]

8. Garg AX, Adhikari NK, McDonald H, Rosas-Arellano MP, Devereaux PJ, Beyene J, et al. Effects of computerized clinical
decision support systems on practitioner performance and patient outcomes: a systematic review. J Am Med Assoc 2005
Mar 09;293(10):1223-1238. [doi: 10.1001/jama.293.10.1223] [Medline: 15755945]

9. Sittig DF, Wright A, Osheroff JA, Middleton B, Teich JM, Ash JS, et al. Grand challenges in clinical decision support. J
Biomed Inform 2008 Apr;41(2):387-392 [FREE Full text] [doi: 10.1016/j.jbi.2007.09.003] [Medline: 18029232]

10. Jensen RE, Snyder CF, Abernethy AP, Basch E, Potosky AL, Roberts AC, et al. Review of electronic patient-reported
outcomes systems used in cancer clinical care. J Oncol Pract 2014 Jul;10(4):e215-e222 [FREE Full text] [doi:
10.1200/JOP.2013.001067] [Medline: 24301843]

11. Snyder CF, Aaronson NK, Choucair AK, Elliott TE, Greenhalgh J, Halyard MY, et al. Implementing patient-reported
outcomes assessment in clinical practice: a review of the options and considerations. Qual Life Res 2012 Oct;21(8):1305-1314.
[doi: 10.1007/s11136-011-0054-x] [Medline: 22048932]

12. Kawamoto K, Houlihan CA, Balas EA, Lobach DF. Improving clinical practice using clinical decision support systems: a
systematic review of trials to identify features critical to success. Br Med J 2005 Apr 02;330(7494):765 [FREE Full text]
[doi: 10.1136/bmj.38398.500764.8F] [Medline: 15767266]

13. Singal AG, Higgins PD, Waljee AK. A primer on effectiveness and efficacy trials. Clin Transl Gastroenterol 2014 Jan
02;5:e45 [FREE Full text] [doi: 10.1038/ctg.2013.13] [Medline: 24384867]

14. Wicks P, Hotopf M, Narayan VA, Basch E, Weatherall J, Gray M. It's a long shot, but it just might work! Perspectives on
the future of medicine. BMC Med 2016 Nov 07;14(1):176 [FREE Full text] [doi: 10.1186/s12916-016-0727-y] [Medline:
27817747]

15. Beebe J. Basic concepts and techniques of rapid appraisal. Hum Organ 1995 Mar;54(1):42-51. [doi:
10.17730/humo.54.1.k84tv883mr2756l3]

16. Beebe J. Rapid Assessment Process: An Introduction. Walnut Creek: AltaMira Press; 2001.

JMIR Cancer 2018 | vol. 4 | iss. 2 | e11195 | p. 15http://cancer.jmir.org/2018/2/e11195/
(page number not for citation purposes)

Dibble et alJMIR CANCER

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=cancer_v4i2e11195_app1.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11195_app1.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11195_app2.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11195_app2.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11195_app3.pptx&filename=5c42168299fe380d1bb867d6e5766020.pptx
https://jmir.org/api/download?alt_name=cancer_v4i2e11195_app3.pptx&filename=5c42168299fe380d1bb867d6e5766020.pptx
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=21242556
http://dx.doi.org/10.1370/afm.1196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21242556&dopt=Abstract
http://europepmc.org/abstract/MED/28911065
http://dx.doi.org/10.1093/annonc/mdx317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28911065&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2015.1376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27044963&dopt=Abstract
http://dx.doi.org/10.1007/s10877-016-9921-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27530457&dopt=Abstract
http://dx.doi.org/10.1007/s11136-007-9295-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18175207&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp1611252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28076708&dopt=Abstract
http://dx.doi.org/10.1001/jama.293.10.1223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15755945&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(07)00104-9
http://dx.doi.org/10.1016/j.jbi.2007.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18029232&dopt=Abstract
http://europepmc.org/abstract/MED/24301843
http://dx.doi.org/10.1200/JOP.2013.001067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24301843&dopt=Abstract
http://dx.doi.org/10.1007/s11136-011-0054-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22048932&dopt=Abstract
http://europepmc.org/abstract/MED/15767266
http://dx.doi.org/10.1136/bmj.38398.500764.8F
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15767266&dopt=Abstract
http://europepmc.org/abstract/MED/24384867
http://dx.doi.org/10.1038/ctg.2013.13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24384867&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-016-0727-y
http://dx.doi.org/10.1186/s12916-016-0727-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27817747&dopt=Abstract
http://dx.doi.org/10.17730/humo.54.1.k84tv883mr2756l3
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Khangura S, Polisena J, Clifford TJ, Farrah K, Kamel C. Rapid review: an emerging approach to evidence synthesis in
health technology assessment. Int J Technol Assess Health Care 2014 Jan;30(1):20-27. [doi: 10.1017/S0266462313000664]
[Medline: 24451157]

18. Polisena J, Garritty C, Kamel C, Stevens A, Abou-Setta AM. Rapid review programs to support health care and policy
decision making: a descriptive analysis of processes and methods. Syst Rev 2015 Mar 14;4:26 [FREE Full text] [doi:
10.1186/s13643-015-0022-6] [Medline: 25874967]

19. Center for Medicare & Medicaid Innovation. Innovation.cms. Oncology Care Model URL: https://innovation.cms.gov/
initiatives/oncology-care/ [accessed 2018-10-31] [WebCite Cache ID 73a7gg3kc]

20. Smits R, Bryant J, Sanson-Fisher R, Tzelepis F, Henskens F, Paul C, et al. Tailored and integrated Web-based tools for
improving psychosocial outcomes of cancer patients: the DoTTI development framework. J Med Internet Res 2014 Mar
14;16(3):e76 [FREE Full text] [doi: 10.2196/jmir.2849] [Medline: 24641991]

21. Harker J, Kleijnen J. What is a rapid review? A methodological exploration of rapid reviews in Health Technology
Assessments. Int J Evid Based Healthc 2012 Dec;10(4):397-410. [doi: 10.1111/j.1744-1609.2012.00290.x] [Medline:
23173665]

22. Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko M, et al. A checklist for identifying
determinants of practice: a systematic review and synthesis of frameworks and taxonomies of factors that prevent or enable
improvements in healthcare professional practice. Implement Sci 2013 Mar 23;8:35 [FREE Full text] [doi:
10.1186/1748-5908-8-35] [Medline: 23522377]

23. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: combining elements
of clinical effectiveness and implementation research to enhance public health impact. Med Care 2012 Mar;50(3):217-226
[FREE Full text] [doi: 10.1097/MLR.0b013e3182408812] [Medline: 22310560]

24. Bluhm R. From hierarchy to network: a richer view of evidence for evidence-based medicine. Perspect Biol Med
2005;48(4):535-547. [doi: 10.1353/pbm.2005.0082] [Medline: 16227665]

25. Kass NE, Faden RE, Goodman SN, Pronovost P, Tunis S, Beauchamp TL. The research-treatment distinction: a problematic
approach for determining which activities should have ethical oversight. Hastings Cent Rep 2013;43(s1):S4-15. [doi:
10.1002/hast.133] [Medline: 23315895]

26. Nallamothu BK, Hayward RA, Bates ER. Beyond the randomized clinical trial: the role of effectiveness studies in evaluating
cardiovascular therapies. Circulation 2008 Sep 16;118(12):1294-1303. [doi: 10.1161/CIRCULATIONAHA.107.703579]
[Medline: 18794402]

27. National Cancer Institute. Research-Tested Intervention Programs: Submission and Review Process URL: https://rtips.
cancer.gov/rtips/reviewProcess.do [accessed 2018-10-31] [WebCite Cache ID 73a7uFwB3]

28. Bestpractice.bmj. Evidence at the Point of Care URL: https://bestpractice.bmj.com/info/evidence-information/ [accessed
2018-10-31] [WebCite Cache ID 73a80u21w]

29. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, Lazaro P, et al. The RAND/UCLA Appropriateness Method
User's Manual. CA: RAND Corporation; 2001.

30. Ruland CM, Holte HH, Røislien J, Heaven C, Hamilton GA, Kristiansen J, et al. Effects of a computer-supported interactive
tailored patient assessment tool on patient care, symptom distress, and patients' need for symptom management support: a
randomized clinical trial. J Am Med Inform Assoc 2010;17(4):403-410 [FREE Full text] [doi: 10.1136/jamia.2010.005660]
[Medline: 20595307]

31. Timbie JW, Damberg CL, Schneider EC, Bell DS. A conceptual framework and protocol for defining clinical decision
support objectives applicable to medical specialties. BMC Med Inform Decis Mak 2012 Sep 03;12:93 [FREE Full text]
[doi: 10.1186/1472-6947-12-93] [Medline: 22943497]

32. O'Reilly K. Ethnographic Methods. London and New York: Taylor & Francis; 2012.
33. Westfall JM, Mold J, Fagnan L. Practice-based research--“Blue Highways” on the NIH roadmap. J Am Med Assoc 2007

Jan 24;297(4):403-406. [doi: 10.1001/jama.297.4.403] [Medline: 17244837]
34. Woolf SH. The meaning of translational research and why it matters. J Am Med Assoc 2008 Jan 09;299(2):211-213. [doi:

10.1001/jama.2007.26] [Medline: 18182604]
35. Kotronoulas G, Kearney N, Maguire R, Harrow A, Di Domenico D, Croy S, et al. What is the value of the routine use of

patient-reported outcome measures toward improvement of patient outcomes, processes of care, and health service outcomes
in cancer care? A systematic review of controlled trials. J Clin Oncol 2014 May 10;32(14):1480-1501. [doi:
10.1200/JCO.2013.53.5948] [Medline: 24711559]

36. Basch E, Deal AM, Kris MG, Scher HI, Hudis CA, Sabbatini P, et al. Symptom monitoring with patient-reported outcomes
during routine cancer treatment: a randomized controlled trial. J Clin Oncol 2016 Feb 20;34(6):557-565 [FREE Full text]
[doi: 10.1200/JCO.2015.63.0830] [Medline: 26644527]

37. Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing evaluation reports of
Web-based and mobile health interventions. J Med Internet Res 2011 Dec 31;13(4):e126 [FREE Full text] [doi:
10.2196/jmir.1923] [Medline: 22209829]

JMIR Cancer 2018 | vol. 4 | iss. 2 | e11195 | p. 16http://cancer.jmir.org/2018/2/e11195/
(page number not for citation purposes)

Dibble et alJMIR CANCER

XSL•FO
RenderX

http://dx.doi.org/10.1017/S0266462313000664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24451157&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-015-0022-6
http://dx.doi.org/10.1186/s13643-015-0022-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25874967&dopt=Abstract
https://innovation.cms.gov/initiatives/oncology-care/
https://innovation.cms.gov/initiatives/oncology-care/
http://www.webcitation.org/

                                            73a7gg3kc
http://www.jmir.org/2014/3/e76/
http://dx.doi.org/10.2196/jmir.2849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24641991&dopt=Abstract
http://dx.doi.org/10.1111/j.1744-1609.2012.00290.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23173665&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-8-35
http://dx.doi.org/10.1186/1748-5908-8-35
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23522377&dopt=Abstract
http://europepmc.org/abstract/MED/22310560
http://dx.doi.org/10.1097/MLR.0b013e3182408812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22310560&dopt=Abstract
http://dx.doi.org/10.1353/pbm.2005.0082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16227665&dopt=Abstract
http://dx.doi.org/10.1002/hast.133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23315895&dopt=Abstract
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.703579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18794402&dopt=Abstract
https://rtips.cancer.gov/rtips/reviewProcess.do
https://rtips.cancer.gov/rtips/reviewProcess.do
http://www.webcitation.org/

                                            73a7uFwB3
https://bestpractice.bmj.com/info/evidence-information/
http://www.webcitation.org/

                                            73a80u21w
http://europepmc.org/abstract/MED/20595307
http://dx.doi.org/10.1136/jamia.2010.005660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20595307&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-12-93
http://dx.doi.org/10.1186/1472-6947-12-93
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22943497&dopt=Abstract
http://dx.doi.org/10.1001/jama.297.4.403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17244837&dopt=Abstract
http://dx.doi.org/10.1001/jama.2007.26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18182604&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2013.53.5948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24711559&dopt=Abstract
http://europepmc.org/abstract/MED/26644527
http://dx.doi.org/10.1200/JCO.2015.63.0830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26644527&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Patrick K, Hekler EB, Estrin D, Mohr DC, Riper H, Crane D, et al. The pace of technologic change: implications for digital
health behavior intervention research. Am J Prev Med 2016 Dec;51(5):816-824. [doi: 10.1016/j.amepre.2016.05.001]
[Medline: 27745681]

39. Mangrum R. Participatory qualitative research methodologies in health: a review. Qual Rep 2016;21(8):1454-1456 [FREE
Full text]

40. Kuziemsky C, Astaraky D, Wilk S, Michalowski W, Andreev P. A framework for incorporating patient preferences to
deliver participatory medicine via interdisciplinary healthcare teams. AMIA Annu Symp Proc 2014;2014:835-844 [FREE
Full text] [Medline: 25954390]

41. Sheridan S, Schrandt S, Forsythe L, Hilliard TS, Paez KA, Advisory Panel on Patient Engagement (2013 inaugural panel).
The PCORI Engagement Rubric: promising practices for partnering in research. Ann Fam Med 2017 Dec;15(2):165-170
[FREE Full text] [doi: 10.1370/afm.2042] [Medline: 28289118]

42. Househ M, Grainger R, Petersen C, Bamidis P, Merolli M. Balancing between privacy and patient needs for health information
in the age of participatory health and social media: a scoping review. Yearb Med Inform 2018 Aug;27(1):29-36 [FREE
Full text] [doi: 10.1055/s-0038-1641197] [Medline: 29681040]

43. Song X, Hwong B, Matos G, Rudorfer A, Nelson C, Han M, et al. Understanding Requirements for Computer-aided
Healthcare Workflows: Experiences and Challenges. In: Proceedings of the 28th International Conference on Software
Engineering. USA: ACM; 2006 Presented at: International Conference on Software Engineering; May 20-28, 2006; Shanghai
p. 930-934. [doi: 10.1145/1134285.1134455]

44. Rowel R, Moore ND, Nowrojee S, Memiah P, Bronner Y. The utility of the environmental scan for public health practice:
lessons from an urban program to increase cancer screening. J Natl Med Assoc 2005 Apr;97(4):527-534. [Medline: 15868772]

Abbreviations
ASCO: American Society for Clinical Oncology
DoTTI: Design and develOpment, Testing early iterations, Testing for effectiveness, Integration, and
implementation
GRADE: Grading of Recommendations, Assessment, Development, and Evaluation
IT: information technology
OCM: Oncology Care Model
PRO: patient-reported outcome
RCT: randomized controlled trial
RE-AIM: Reach, Effectiveness, Adoption, Implementation, and Maintenance Framework
RERP: Rapid Evidence Review Panel
RTIPs: Research-Tested Intervention Programs
SM: self-management
TICD: Tailored Implementation for Chronic Disease

Edited by G Eysenbach; submitted 31.05.18; peer-reviewed by R Maguire, K Gray; comments to author 12.07.18; revised version
received 04.09.18; accepted 12.10.18; published 27.11.18

Please cite as:
Dibble ER, Iott BE, Flynn AJ, King DP, MacEachern MP, Friedman CP, Caverly TJ
A Rapid Process for Identifying and Prioritizing Technology-Based Tools for Health System Implementation
JMIR Cancer 2018;4(2):e11195
URL: http://cancer.jmir.org/2018/2/e11195/
doi: 10.2196/11195
PMID: 30482740

©Emily R Dibble, Bradley E Iott, Allen J Flynn, Darren P King, Mark P MacEachern, Charles P Friedman, Tanner J Caverly.
Originally published in JMIR Cancer (http://cancer.jmir.org), 27.11.2018. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Cancer, is properly cited.
The complete bibliographic information, a link to the original publication on http://cancer.jmir.org/, as well as this copyright and
license information must be included.

JMIR Cancer 2018 | vol. 4 | iss. 2 | e11195 | p. 17http://cancer.jmir.org/2018/2/e11195/
(page number not for citation purposes)

Dibble et alJMIR CANCER

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.amepre.2016.05.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745681&dopt=Abstract
https://nsuworks.nova.edu/tqr/vol21/iss8/9/
https://nsuworks.nova.edu/tqr/vol21/iss8/9/
http://europepmc.org/abstract/MED/25954390
http://europepmc.org/abstract/MED/25954390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25954390&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=28289118
http://dx.doi.org/10.1370/afm.2042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28289118&dopt=Abstract
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0038-1641197
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0038-1641197
http://dx.doi.org/10.1055/s-0038-1641197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29681040&dopt=Abstract
http://dx.doi.org/10.1145/1134285.1134455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15868772&dopt=Abstract
http://cancer.jmir.org/2018/2/e11195/
http://dx.doi.org/10.2196/11195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30482740&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

