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Background: Many health outcomes and implementation science studies have demon-
strated the importance of tailoring evidence-based care interventions to local context to
improve fit. By adapting to local culture, history, resources, characteristics, and priorities,
interventions are more likely to lead to improved outcomes. However, it is unclear how
best to adapt evidence-based programs and promising innovations. There are few
guides or examples of how to best categorize or assess health-care adaptations, and
even fewer that are brief and practical for use by non-researchers.

Materials and methods: This study describes the importance and potential of
assessing adaptations before, during, and after the implementation of health systems
interventions. We present a promising multilevel and multimethod approach developed
and being applied across four different health systems interventions. Finally, we discuss
implications and opportunities for future research.

Results: The four case studies are diverse in the conditions addressed, interventions,
and implementation strategies. They include two nurse coordinator-based transition of
care interventions, a data and training-driven multimodal pain management project, and
a cardiovascular patient-reported outcomes project, all of which are using audit and
feedback. We used the same modified adaptation framework to document changes
made to the interventions and implementation strategies. To create the modified frame-
work, we started with the adaptation and modification model developed by Stirman
and colleagues and expanded it by adding concepts from the RE-AIM framework. Our
assessments address the intuitive domains of Who, How, When, What, and Why to
classify and organize adaptations. For each case study, we discuss how the modified
framework was operationalized, the multiple methods used to collect data, results to
date and approaches utilized for data analysis. These methods include a real-time track-
ing system and structured interviews at key times during the intervention. We provide
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descriptive data on the types and categories of adaptations made and discuss lessons

learned.

Conclusion: The multimethod approaches demonstrate utility across diverse health
systems interventions. The modified adaptations model adequately captures adapta-
tions across the various projects and content areas. We recommend systematic docu-
mentation of adaptations in future clinical and public health research and have made our
assessment materials publicly available.

Keywords: adaptation, RE-AIM framework, Stirman framework, mixed methods, pragmatic measures, assessment

INTRODUCTION

Implementing a program is like constructing a build-
ing. An architect draws upon general engineering
principles (theory) to design a building that will serve
the purposes for which it is designed.... However, the
specific building that results is strongly influenced by
parameters of the building site, such as the lot size, the
nature of the site’s geological features, the composi-
tion of the soil, the incline of the surface, the stability
and extremes of climate, zoning regulations, and cost
of labor and materials. The architect must combine
architectural principles with site parameters to design
a specific building for a specific purpose on a specific
site... This dynamic is mirrored in the rough-and-
tumble world of the human services. Despite excellent
plans and experience, ongoing redesign and adjustment
may be necessary. [Bauman et al., (1)]

Health systems interventions are rarely ever implemented in pre-
cisely the same way across diverse, real-world settings. Changes
to the original intervention and/or implementation protocol dur-
ing the course of a program are described as adaptations in the
dissemination and implementation literature and are receiving
growing attention from researchers and practitioners alike (2, 3).
By considering local culture, history, resources, characteristics,
and priorities, interventions are more likely to lead to improved
outcomes (2-5). Understanding the nature, origin, timing,
and impact of these adaptations is crucial for many reasons.
Adaptation information can provide contextual and process data
and support the interpretation of study findings. It can also help
identify which components of the intervention and implementa-
tion strategies worked and which components need to be modified
in a given setting and for a given population, and can ultimately
help answer the question of what components of an intervention
work for what population, for producing what outcomes, under
what circumstances. The information can then guide real-time
or end-of-project improvements and refinements to intervention
and implementation strategies and provides guidance for future
scale up and scale out (6).

A critical piece in identifying adaptations to an interven-
tion and implementation protocol is to find strategies to sys-
tematically evaluate and document the adaptations. The ideal
pragmatic approach to documenting and evaluating adaptations
happens in real time and throughout the lifetime of the project,

is replicable, is unobtrusive to the users and beneficiaries of
the intervention, has low complexity, is low cost and requires
modest resources, provides both quantitative and qualitative
information on the adaptation, assesses the adaptations from the
perspective of multiple stakeholders, and uses multiple methods
to generate rich data (7). Furthermore, an assessment strategy
that can be applied across diverse settings, interventions, and
implementation strategies would permit and encourage cross-
study comparisons. Finding such an approach or combination
of approaches poses a challenge, and there is little guidance in
the literature to date.

Given the novelty of the field of adaptation research, there are
numerous opportunities to develop and test methods to address
questions such as which types of adaptations are most beneficial
and which result in reduced fidelity and worse outcomes (2, 3).
For example, are adaptations made before implementation any
more or less helpful; are intentional adaptations more produc-
tive than unintentional ones; and are externally required (versus
internally motivated) adaptations more disruptive?

In this study, we describe a mixed and multimethod approach
to documenting and evaluating adaptations in the context of
four, diverse, multisite health systems interventions and imple-
mentation efforts that are being applied in the Veterans Heath
Administration (VHA) health-care system. We describe our
adaptation documentation and evaluation strategies, including a
modified framework and multiple methods used to collect data,
provide preliminary findings on adaptations from four health
systems intervention and implementation studies, and share
lessons learned and possible applications of our methodology.
Our assessment methods below are in the public domain and are
available upon request from the authors, and we encourage their
use, evaluation, and improvement.

METHODS

Section “Methods” provides a description of our four interven-
tions, implementation strategies, and their settings; the adaptation
framework and coding system used to guide our documentation
and evaluation activities, and the details of the documentation
and evaluation approach used across the four case studies.

Setting and the Four Interventions

The VHA is the largest integrated health care system in the
United States, providing primary and specialty health services
to nine million enrolled Veterans. The VHA plays a lead role in
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improving the quality of patient care and health services through
multiple initiatives, and the Quality Enhancement Research
Initiative (QUERI)! has been a central component of the VHA’s
commitment to improve health care for Veterans (8). The Triple
Aim QUERI is 1 of 15 currently funded QUERI programs and
focuses on leveraging health-care data to identify actionable gaps
in care, and to implement innovative health-care delivery inter-
ventions to improve the Triple Aims of VHA health care which
are patient-centered care, population health, and value. The
Triple Aim QUERI uses three projects to assess the feasibility and
effectiveness of various interventions and implementation strate-
gies unified by shared implementation models, measures, and
approaches. In addition to these three projects, this manuscript
includes a project from a sister VHA initiative funded through
the VHA Office of Rural Health.

The four projects are described with their key characteristics
in Table 1. As shown in Table 1, the four projects are diverse
in the program focus area, clinical problem they address, target
population, and the intervention format and delivery. The first

'https://www.queri.research.va.gov/ (Accessed: March 10, 2018).

project, titled Implementation of Extensible Methods to Capture,
Report, and Improve Patient Health Status (Patient Reported
Health Status Assessment), aims to utilize and implement the
interactive voice response (IVR) to capture the pre- and postpro-
cedural patient-reported health status for patients receiving elec-
tive catheterization laboratory procedures with intent to inform
clinical care (9). The second project, titled Leveraging Data to
Improve Multimodal Pain Care Through Targeted Telementoring
(Multimodal Pain), aims to address barrier and facilitators to
multimodal pain care in the VHA and to design and implement
an intervention based on identified best practices to support
primary care providers (10). The third project, titled Improving
Veterans Transition Back to VA Primary Care Following Non-
VHA Hospitalization (Community Transitions), focuses on
care coordination of those Veterans admitted to non-VHA
community hospitals for inpatient care and transition back to
VHA primary care in a safe, patient-centered and timely manner
(11). The fourth project, the Transitions Nurse Program (Rural
Transitions), is a proactive, personalized, nurse-led and Veteran-
centered intervention to improve access for rural Veterans to
follow-up with their PACT teams following hospitalization at a
larger urban VHA Medical Center (VAMC) (12).

TABLE 1 | Characteristics of four health services intervention and implementation study and adaptation-related features.

Project name

Patient Reported Health
Status Assessment

Multimodal Pain

Community Transitions

Rural Transitions

Problem addressed

Lack of standardized
reporting of patient
health status in setting of
cardiovascular procedure

Delivering multimodal
pain care through
telementoring

Transitional care from non-network
hospital to network primary care

Care coordination for rural Veterans during
and post-discharge from a tertiary VHA
Medical Center (VAMC) back to their Patient
Aligned Care Team

Setting VAMC VAMC, community-based VAMC, community-based outpatient VAMC, community-based outpatient
outpatient clinics clinics, community hospitals clinics
Population Veterans, providers Veterans, providers, staff ~ Veterans, providers, staff Veterans, providers, staff
Intervention To collect patient- Leveraging data to Integrated non-network hospital A transitions nurse at the VAMC who
reported health status identify gaps in the use discharge care coordination prepares patient for discharge and obtains
information before and after of multimodal pain care program which includes nurse a follow-up appointment, communicates
percutaneous coronary and to train providers on  care coordination and health with the Patient Aligned Care Team site
intervention via an interactive  best practices through system changes including about the discharge care coordination,
voice response system and telementoring dedicated phone and fax lines for follows up with the patient within 48 h after
to integrate use of the health non-network hospitals and Veteran  discharge, and engages with the rural Primary
status data into routine care identification cards Care Provider and Registered Nurse to ensure
clinical care continuity of care and information exchange
Implementation Audit and feedback; Audit and feedback; Audit and feedback; facilitation Audit and feedback; internal and external
strategies facilitation facilitation facilitation; modified rapid process

improvement workshop

Adaptation tracking
methods and

Real-time adaptations
tracking form—ongoing;

Real-time adaptations
tracking form—ongoing;

Real-time adaptations tracking
form—ongoing; adaptations

Real-time adaptations tracking form—
ongoing; adaptations tracking database —

timeline adaptations interviews adaptations interviews interviews with implementation ongoing; adaptation interviews with the
with implementation team with implementation team planned at two time points in  implementation team at two time points in
planned at two time points team planned at two time  the project, shortly after the roll-out  the project, shortly after the roll-out and at
in the project, shortly after points in the projects, and at the end of outcomes data the end of outcomes data collection; direct
the roll-out and at the end of  shortly after the roll- collection; direct observations observations planned at pre-implementation
outcomes data collection out and at the end of planned as the intervention is and post-intervention roll-out

outcomes data collection  expanded to additional sites
Adaptation Triggering data collection Changing facility eligibility ~ Changing patient follow-up Changing eligibility criteria
examples using site-specific electronic  criteria phone call script to make sure it

flags in the electronic health
record

communicates what we want for
increased interest and enrollment in

our program
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These four projects involved diverse groups of local, regional,
and national operational partners from the inception of the
projects. As part of this effort, each project actively engaged key
operational partners and identified outcomes of direct relevance
to these partners. The Multimodal Pain project partnered with
the Office of Specialty Care and National Program for Pain
Management; the Patient Reported Health Assessment project
teamed with National Cardiology Program, Clinical Assessment
Reporting and Tracking Program, Office of Analytics and Business
Intelligence, Office of Quality, Safety and Value; the Community
Transition project teamed with VHA Office of Community Care
and VISN 19 Rural Health Resource Center-Western Region; and
the Rural Transition project partnered with the Office of Rural
Health and the Office of Nursing Services. Furthermore, each
program utilized the Denver VHA Veteran Research Engagement
Board. The Engagement Board brings Veterans and other health-
care system stakeholders together to contribute to research in
meaningful ways.

We involved Veterans at multiple phases of the project, includ-
ing the design, implementation, adaptation, and evaluation.
Individual projects have the opportunity to speak to Veterans
from diverse socioeconomic and service backgrounds and
receive rapid feedback and questioning to ensure the program
being implemented has positive impact on Veterans, providers,
and their care givers.

We also involved local VHA and non-VHA stakeholders where
we learned about barriers and facilitators to current processes
at the VHA and obtained suggestions for improvement. For
example, the Community Transitions project teams conducted
in-depth, pre-implementation assessment of the current process
with VHA and non-VHA clinicians and staff as well as Veterans
to understand the current transition of care process. Following
this assessment, an intervention was designed to address barri-
ers identified by these VHA and non-VHA participants. During
the implementation phase, project team members reached out
to VHA and community stakeholders to describe the interven-
tion, its value to those involved and answer questions. During
these meetings, project sub-teams were asked to tweak certain
elements of the intervention that they then brought back to the
larger team to discuss feasibility, value added and if it would
improve health outcomes for Veterans. This iterative process
continues as the intervention is ongoing and new community
stakeholders are engaged. To keep adaptation information
organized, each interaction is documented including the source
of information, date of suggested change or improvement and
comments.

This study was not considered research per VHA ORO policy
1058.05, therefore ethical review and approval was not required in
accordance with the local legislation and institutional guidelines.

Adaptation Framework

A number of adaptation frameworks currently exist. Many of
them originated from the cultural adaptations literature that
first acknowledged that interventions needed to be appropriately
adapted to fitlocal cultural needs to be successful (2, 5). A system-
atic effort was conducted by Stirman and colleagues to identify
the core characteristics of adaptations and modifications in the

dissemination and implementation literature and resulted in the
coding guide we reference as the Stirman adaptation and modifi-
cation framework (4). The original Stirman framework provides
a method to systematically code adaptations made to the content
of the intervention (nature and level) and to the context in which
the intervention is delivered as well as to document by whom the
adaptations were made (4).

Hall and colleagues affiliated with our research group
investigated adaptations in the primary care setting and found
that to fully capture the nature and impact of adaptations in
those applied settings it was necessary to expand the Stirman
et al framework (13). They found the original Stirman frame-
work categories useful, but further expanded the framework
by adding constructs informed by the Reach, Effectiveness,
Adoption, Implementation, and Maintenance (RE-AIM)
framework? to include why and when the adaptations were
made and what the impact of the adaptations were (13, 14).
The core constructs of the modified adaptation framework
are described in Table 2. For ease of use and understanding
by clinical and community leaders and staff who were inter-
viewed, these domains were framed using intuitive categories
of Who, How, When, What, and Why to classify and organize
adaptations. For each area, coding categories are identified and
listed in the table. This framework and coding system is used to
inform the documentation and evaluation approach described
in the next section.

Documentation and Evaluation Approach
Our documentation and evaluation approach has two main com-
ponents. We first created a robust documentation tool allowing
for the real-time, ongoing tracking of adaptations throughout the
course of the project, and we also used a semi-structured, multi-
level, and multistakeholder interviews implemented at multiple
time points. The combination of these two approaches is intended
to provide rich data on adaptations to the intervention and
implementation strategies, and inform the subsequent expansion
of the intervention to additional sites in the VHA. Each of these
approaches is described below in more detail. Lessons learned
from the implementation of these approaches to date are sum-
marized in Section “Results”

Real-Time and Ongoing Tracking of Adaptations

The adapted Stirman framework and coding system was used to
create a pragmatic, easy-to-use tabular worksheet to track adap-
tations as they occurred throughout the lifetime of the project.
The original worksheet was pilot tested and refined to improve
usability and decrease burden and obtrusiveness. The current
version of the worksheet is used by project research personnel
(i.e., project manager or coordinator) and is presented in Table 3
along with two examples of recorded adaptations. The real-time
tracking sheet is designed to be used from the early planning
stages of the project and is populated on a regular basis in con-
sultation with frontline implementers. The goal of this assessment
method is to allow for comprehensive capturing of changes made

*www.re-aim.org (Accessed: March 10, 2018).
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TABLE 2 | The Triple Aim Quality Enhancement Research Initiative Adapted Stirman Adaptation framework and coding system and interview questions.

Constructs

Coding categories

Interview question example

WHAT is modified?

Content (modifications made to content itself, or that impact how
aspects of the treatment are delivered)

Context (modifications made to the way the overall treatment is delivered)

Training and evaluation (modifications made to the way that staff are
trained in or how the intervention is evaluated)

WHAT Part 1: WHAT component or part of the intervention

was changed in this adaptation; in other words, what was the
nature of the change? For instance, was it a change to program
content, format, delivery mode, staff delivering it, patients
eligible, where, when or how it was delivered, or what?

At what LEVEL OF
DELIVERY (for whom/
what are modifications
made?)

Individual patient level
Group level

Individual practitioner level
Clinic/unit level

Hospital level

Network level

System Level

Implied from other questions

Context modifications
are made to which of
the following?

Format
Setting
Personnel
Population

Was the change to program, content, format, delivery mode,
staff delivering it, patients eligible, where, when, or how it was
delivered or what?

What is the nature
of the content
modification?

Tailoring/tweaking/refining

Adding elements

Removing/skipping elements

Shortening/condensing (pacing/timing)

Lengthening/extending (pacing/timing)

Substituting

Reordering of intervention modules or segments

Integrating the intervention into another framework (e.g., selecting
elements)

Integrating another treatment into EBP (not using the whole protocol
and integrating other techniques into a general EBP approach)
Repeating elements or modules

Loosening structure

Departing from the intervention (“drift”)

WHAT Part 2: How would you describe the type of change
involved in this adaptation? Specifically, what did the change
involve? Was something added, deleted, changed to better fit
the patients, delivered at a different time or in a different way?

AWHEN: When
during the project the
adaptation was made?

During planning stages, before intervention began
Early, during first few weeks of intervention

During the middle stages

At or close to the end of project

WHEN during the program was this adaptation first made?

aHOW: How or on what
BASIS was this change
made?

Based on our vision or values

Based on a framework (for example, PCMH)

Based on our knowledge or experience of working with patients
Based on QI data, summary information or results

Based on pragmatic/practical considerations (for example, “this is the
only way it would work”)

Based on financial incentives/payment

Based on feedback or suggestions (Practice Facilitator/coach or other)

Other

HOW or on what BASIS was this change made—based on
challenges implementing, on time concerns, on results or data
you collected, on external or administrative concerns, feedback
from patients or staff, or what basis?

aWHY: What was
the purpose of the

Increase reach, participation, access
Increase effectiveness

1. WHY Part 1: WHY was this adaptation made? For example,
to get more people to participate, to make the program

adaptation? - Increase adoption by more clinics/settings or make intervention more attractive to more settings, to increase its effectiveness, to
aligned with organizational goals make it easier to deliver, to make it easier to maintain or
- Increase implementation/ability of staff to deliver intervention reduce costs, etc.?
successfully 2. WHY Part 2: Was this adaptation a result of EXTERNAL
factors (for example, change in organizational policies,
reimbursement changes) or INTERNAL issues, such as
workflow, changes in staff or similar issues?
BY WHOM are — Individual practitioner/facilitator WHO was responsible for first suggesting or initiating this

modifications made?

Team

Non-program staff
Administration

Program developer/purveyor
Researcher

Coalition of

stakeholders
Unknown/unspecified

change? Was this the person or persons the ones who
implemented the change? (If not, who implemented the
adaptation?)

(Continued)
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TABLE 2 | Continued

Constructs Coding categories Interview question example
AMPACT: What are — Are they positive, negative, no real impact? What was the short-term IMPACT of this adaptation? Did it
(subjective) short- — Did the changes impact: have highly visible results? (For example did it result in more or

term results of the o Reach/participation/access
adaptation? o Effectiveness

less participation by patients, get more or fewer settings or staff
involved, improve or decrease consistency of delivery, improve

Adoption

(o]
o Implementation/ability of staff to deliver intervention successfully
(o]

Maintenance

or reduce outcomes, reduce or increase time or costs? We
understand that you may not have concrete outcomes results
at this time—please tell us your best perception of the impact of

this adaptation thus far.)

2Additional constructs to original Stirman Adaptation Framework.

TABLE 3 | Real-time tracking of adaptations form and two examples.

Date of the modification

4/15/2016

6/2/2016

Description of the specific modification

Reason for the modification

BY WHOM are modifications made?

WHAT is modified?

At what LEVEL OF DELIVERY?

CONTEXT modifications are made to...

What is the NATURE of the Content modification?

WHEN: When during the project the adaptation
was made

WHY: What is the purpose of the adaptation?

IMPACT —What are (subjective) short-term results

ISurvey questions reordered—moved the Rose
Dyspnea questionnaire to the end

To improve fluidity of the survey and enhance
data capture

Researcher

Order of data collection

Individual patient level

Intervention format

Tailoring/tweaking/refining

During planning stages before began intervention

Increase effectiveness

Positive: impact effectiveness

Revised patient letter to include information about automated
pre-procedural phone calls

To prepare patients for data collection

Researcher

Content of the intervention

Individual patient level

Intervention format

Tailoring/tweaking/refining

During planning stages before began intervention

Increase implementation/ability of staff to deliver intervention
successfully

Positive: impact implementation/ability of staff to deliver

of adaptation?

intervention successfully

to the project and to improve recall during adaptation interviews
described below.

The implementation teams used different strategies to sup-
port the implementation of the real-time tracking form across
our four projects. These strategies included first, the addition of
astanding agenda item to weekly/biweekly meetings with imple-
menters to ask about challenges they encountered during the
implementation of the project and whether they needed to make or
planning on making any changes to address these challenges;
the discussion and adaptations data collection was facilitated
by both implementation and clinical team leads. Second, some
projects converted their regular team meeting documents (such
as action items and minutes) into data that fit into the main
constructs/coding areas from the adapted Stirman Framework
to facilitate the documentation of relevant information related
to changes in the project. Third, in some projects, the worksheet
was embedded in the tracking database to be completed by the
frontline implementers (e.g., Rural Transitions nurses in the
participating sites) with guidance from the research team to
track adaptations in real time. Fourth, in one of the projects
notes made from periodic direct observations of intervention
delivery were used to clarify, add to, or enhance adaptation
descriptions; these included the field notes and process maps
from site visits. In this project, a team consisting of an imple-
mentation specialist and a research nurse conducted site visits

to all expansion sites approximately 6 months after intervention
initiation to directly observe the delivery of the intervention
and document adaptations made since program roll-out at each
site. The observational data are used to construct intervention
process maps and provide additional contextual factors for
the implementation evaluation. The remaining projects are
planning to adopt this approach when the interventions are
expanded to additional sites. Information from the real-time
tracking system is used to create a list of adaptations as well as
to support interviews (i.e., help with recall).

Semi-Structured, Multilevel, and Multistakeholder
Interviews

A semi-structured interview guide and coding system adapted
from that used by Hall and colleagues (13) tailored to the context
of our four projects was drafted and pilot tested. Example ques-
tions and probes from the interview guide as they align with the
various construct/coding categories are listed in Table 2. First,
interviewees are asked to identify all changes they made to the
original intervention or implementation strategy protocol. Then,
they are asked to identify the most important changes made to the
intervention or implementation strategy and to list them in the
order of perceived importance, with the first change being most
important. Detailed follow-up questions are then asked related to
the change that was deemed most important by the interviewee; if
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time permits, follow-up questions are asked about the additional
changes mentioned in the beginning of the interview. In some
cases, adaptations documented in the real-time tracking docu-
ment were systematically used to improve interviewee recall and
remind interviewees about important changes that happened
during the implementation of the intervention. The semi-
structured adaptation interviews are designed to be conducted at
two time points or more during the project, including soon after
implementation of the intervention (within 3-6 months) and at
the end of the project. The full interview is available at https://
g00.gl/PDGWItf.

Each project identifies a set of stakeholders to interview
including frontline implementers and research personnel.
Interviews are audio recorded, transcribed, and coded. The
qualitative content is managed using Atlas ti. software package.
The qualitative analytical team uses consensus-building to dis-
cuss the emergent codes and themes and to resolve differences
in coding. Data are summarized in the form of adaptation lists.
Each project plans to conduct two waves of interviews, one soon
after implementation and another right at the end of the project.
We are planning on interviewing up to 10 people in various
roles in the implementation process for each wave and project.
Findings from the earlier wave of the interviews will be used to
inform refinements to our interventions and implementation
strategies and approaches for subsequent expansion of the
interventions as well as to support interpretation of our findings
at the end of the project. We will also use information from
these interviews (in combination with the data emerging from
the real-time tracking system) to create an adaptation guide for
future implementers.

RESULTS

In this section, we share preliminary results and lessons learned
from our four projects. All four of these projects are in progress
and at various stages of the planning and implementation
continuum.

Real-Time and Ongoing Tracking
of Adaptations

The real-time tracking system has been implemented across all
four projects. We have documented a total of 46 adaptations to
date across the four projects (average of 12 per project, most
of which occurred shortly after initiation of the intervention).
Table 3 lists two specific examples and demonstrates what the
real-time tracking document look like in action. Most adapta-
tions documented to date have been related to the intervention
delivery, such as defining and fine-tuning enrollment criteria in
the Rural Transitions project, initiation of the IVR calls in the
Patient Reported Health Assessment project, and recruitment
materials in the Community Transitions project.

The real-time tracking sheet is used by project managers or
coordinators on a weekly basis. It requires approximately 3-5 min
to complete the tracking sheet for each adaptation. Key adapta-
tions documented here included scope of the intervention, its
delivery and evaluation plans for the Community Transitions
project, expansion of the enrollment criteria in the Rural

Transitions project; modifications to the IVR calls delivery in
Patient Reported Health Assessment project. Some key lessons
learned from the use of the tracking sheet are summarized in
Table 4. Positive feedback included the perceived usefulness of
documenting information in a structured manner which allows
for ready retrieval at a later time, and help with identifying core
components of the intervention and implementation protocol.
Some of the lessons include strategies on how to implement
the real-time tracking system [e.g., the need to set reminders
(calendar reminder)], the importance of checking in regularly
with the project team along with using the tracking sheet, and
the need to communicate with frontline implementers about pos-
sible changes/adaptations as the research team is not always aware
all changes made by frontline staff. Another challenge that was
identified was that results of adaptations may not be clear until
weeks or months after the change, making it difficult to record
this information.

Semi-Structured, Multilevel, and

Multistakeholder Interviews

Adaptation interviews have started in three of the four pro-
jects (Rural Transitions, Community Transitions, and Patient
Reported Health Assessment). We conducted 11 interviews
with site implementers (transitions nurses and champions)
in Rural Transitions, three interviews with program staff and
transitions nurse in Community Transitions; and one interview
with implementers in the Patient Reported Health Assessment
project. Interviewslastan average of 45 min. Table 4 summarizes
early lessons from our adaptation interviews. Key reflections
include the realization that some interview questions might not
be different enough to produce distinct responses (e.g., ques-
tions about WHY and HOW), the sequence of the interview
was not always optimal (e.g., would prefer to ask details about
adaptation when first mentioned instead of waiting to list all
adaptations), probes were helpful in most cases, the introduc-
tion for the interview was too lengthy, and it can be challenging
to record information about the adaptation in the interview
table while conducting the interview. One unexpected finding
from these early interviews was that an adaptation of the Rural
Transitions intervention was to limit the number of eligible
patients to enroll to avoid the burnout of the transitions nurse.
Information from these early interviews has been used to inform
the intervention roll-out process for the subsequent expansion
of the Rural Transitions program by providing guidance on the
enrollment strategies for the on-coming sites. Finally, the tim-
ing for conducting the early wave of interviews were somewhat
delayed by the competing demands of the implementation of
the intervention.

DISCUSSION

Our adaptations project has conceptualized assessment methods,
developed and adapted multimethod procedures, and is applying
them across four diverse projects and content areas. The methods
appear to be feasible, informative, and applicable across different
clinical targets, interventions, research projects, and settings.
As discussed below, preliminary results appear to be promising
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TABLE 4 | Lessons learned from using the real-time tracking system and interviews.

Project Project role Tracking tool used Reflections/feedback/lessons learned
Community Project coordinator Real-time tracking form - Easy to forget real-time tracking, recurring calendar reminders are useful
Transitions — Helps when need to go back and look at certain decisions made with the team

— Easy to forget if there are a lot of changes happening to the intervention in a short period of

time

Patient Reported  Project coordinator

Real-time tracking form - Helps clarify core intervention and implementation components

Health Status — Critical to talk to line implementers —decision-maker and research team may be unaware of

Assessment

adaptations

— Helps document exactly what component was adapted—when, why, how, and by whom
(Stirman framework as a guide)

Multimodal Pain  Project coordinator

Real-time tracking form - Helps keep audit trails up to date so time is not wasted digging through emails/notes

— Need to organize inbox folders by project and keep emails related to the project
— Need to set reminders in outlook (or other system) to update tracking sheets
— Important to document everything even if it does not seem important at the time

Rural Transitions  Implementation specialist

Real-time tracking form - Challenging to track in real-time simultaneously at multiple sites and based on feedback

from multiple team members

Rural Transitions ~ Research Transitions

Real-time tracking form - Easy to check in with teams as it became a standing part of the agenda

coordinator, RN — New way to track changes in the project—was not familiar and as convenient
— Useful system and provided valuable information to refer back to

Rural Transitions ~ Qualitative analyst 3 Real-time database — Need to remind the site implementation teams to track in the database
tracking
Rural Transitions  Qualitative analyst 1 Adaptation interview — Introduction to the interview was too long
guide — Difficult to have interviewees first list all adaptations and then go through the questions for

each adaptation. Would be more organic to have them mention the first adaptation, then
ask follow-up questions, then probe for more adaptations

— Some of the probing questions felt repetitive

— Might be helpful to do interviews in the first couple months of implementation since that is
when most of the adaptations seemed to take place

Rural Transitions ~ Qualitative analyst 2

Adaptation interview — Introduction was too long

guide — Participant did not feel they had made adaptations, so some of the follow-up questions
were awkward
— Difficult to fill in table while conducting interview, need to code after interview is complete

Rural Transitions  Qualitative analyst 3

guide

Adaptation interview — Interview questions needed additional clarifications, so the follow-up questions and probes
were helpful to clarify

— Some questions seemed repetitive (e.g., How and Why)
— Many times, an interviewee would start describing the details of the adaptations and answer
all the follow-up questions without prompting

and investigations are ongoing. Our focus throughout, in accord
with implementation and dissemination principles (15, 16), has
been on multiple methods, multiple contextual levels, and rapid,
pragmatic assessment strategies (17). We summarize overall
experiences to date, lessons learned, strengths and limitations of
the developed approaches, and opportunities and needs for future
research.

Our methods are purposively designed to be broadly applica-
ble but require some training and dedicated time for non-researchers
to utilize. In addition, these methods have low to moderate bur-
den, produce rapid results, and are flexible to fit different content
areas. None of our assessment methods require large amounts
of time or high levels of expertise. These are important features
of pragmatic assessment, which has recently received increased
attention in implementation science (7, 18-23). Importantly,
busy clinical staff are not asked to complete lengthy question-
naires or spend lots of time in added meetings or assessment pro-
cedures. The most time-consuming activities including tracking
records, conducting and analyzing interviews, and conducting

observations can be completed by project managers or research
assistants without high levels of advanced education. Many activi-
ties, especially the tracking documentation, can be accomplished
by keeping good records during existing project management and
supervision activities.

Our assessment methods are flexible and can be tailored
to different projects and purposes. They can be adapted to a
particular project in terms of the sources and levels of informa-
tion collected (e.g., CEOs and macro-level adoption decisions;
providers and guidelines application; front line delivery staff
and implementation actions). Tracking and observational data
can be collected in the context of any combination of team
meetings, site visits, other assessment procedures, quality
control contacts, direct observations, phone call check-ins
or other opportunities. These rapid and frequent assessment
methods can be used iteratively to inform future inquiries and
adaptations. Thus far, we have made use of this feature by track-
ing data to be assessed in more detail in structured adaptation
interviews (13).
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An optional feature of our assessment methods can be viewed
as either a strength or limitation. On the one hand, the proce-
dures, coding categories, areas of focus, and results assessed can
vary over time and are informed by accumulating data. From a
traditional efficacy research and psychometric perspective, some
of these updates and assessment modifications may be seen as
methodologically problematic. From this perspective, assess-
ment should be defined before data collection and applied in a
standardized fashion regardless of results (and results may not be
reviewed until project conclusion). We understand this perspec-
tive, and note that flexible and iterative use of our methods is
optional and not required if these features are not desired. On
the other hand, in the spirit of rapid use of research results and
improvement science (24), actionable information can and should
generally be useful to inform intervention and implementation
adaptations, which are likely to occur in any case, but otherwise
be less informed by data (3).

This study and our methods raise two important additional
questions (1) why, how, what types of adaptations are success-
ful (or not) and (2) how might one “optimize” adaptation of an
intervention at the design stage for maximum success. We do not
yet have data on the first issue but will at the conclusion of the four
projects. We do collect “immediate perceived impact” of the staft
and interviewee on the forms, but these are subjective and do not
address delayed effects. The second issue of the use of these adapta-
tion data on how to optimize intervention—and implementation
strategies—is clearly important and extremely complex (25). Some
researchers do not feel it is appropriate to modify an intervention
following development of an initial protocol, and others have
proposed both adaptive or SMART designs and use of modeling
approaches to address these issues (26). More detailed discussion
of these issues is provided, for example, in Riley and Rivera (27).

Our experiences to date have also revealed challenges and
limitations to these assessment procedures. First, optimal use of
our multiple methods requires in-depth knowledge of project
intervention and implementation strategies. Sometimes assess-
ment staff are not in contact with intervention planners or imple-
menters and are not informed about procedural details. Our
methods can still be used in such situations, but will likely not
be as specifically useful to those projects in terms of informing
future directions. Our team had initial difficulties in differentiat-
ing adaptations made to intervention components versus imple-
mentation strategies (such as audit and feedback or facilitation)
(28), partially because the grant project applications funding
our assessments were not always clear on these distinctions.
Our methods can be used to assess adaptation to either or both
intervention components or implementation strategies. In some
cases, these distinctions may be important for either scientific or
application purposes; in other cases, they may not. Furthermore,
our current project only allowed for the administration of the
interview portion of our methodology at two time points. An
additional interview during the planning/pre-implementation
phase would be ideal but not essential.

Since the projects involved had moderately specific protocols
concerning intervention components, and especially implemen-
tation strategies (rather than being scripted and manualized inter-
ventions), it was sometime challenging to understand precisely

what the intervention component was and whether it was adapted
or implemented as originally intended. Other limitations include
that thus far we have not conducted formal reliability or validity
assessments.

Our adaptation assessment methods are based upon the
Sitrman and RE-AIM frameworks, both of which have been used
in multiple settings and found valid and useful (4, 13, 29, 30).
However, the specific assessment instruments used in this study,
while demonstrating high face validity, have not been subjected
to formal psychometric testing. Since these are new measures,
the analytic implications of these methods are unclear. Many
potentially useful variables (e.g., timing, source, content, and
purpose of adaptation) can be coded from these methods, but
it is not clear which are most important, their interrelationships,
or exactly how they should be analyzed (e.g., continuous versus
dichotomous variables).

Furthermore, it does take time and effort to collect these
adaptation data and their value needs to be weighed against alter-
native uses of resources. We have tried to minimize the time and
burden on both staff (e.g., recoding tracking form data during
regular meetings) and delivery staft (doing only two interviews at
convenient times), but these activities might not be high enough
priorities for some projects to justify the time.

Another important consideration is the way in which impact
is tracked across time using the proposed approach. While we
do not systematically follow-up on tracking data to evaluate the
impact of adaptations (we do assess initial impact, but some
adaptations are of course delayed in time), there are concurrent
assessments of some separate process and intermediate outcome
measures.

Finally, as is the case with multiple methods in general, it is not
clear exactly how to integrate data from multiple sources (31-33).

Despite these limitations, we conclude that these multiple
adaptation assessment methods are useful and worthy of fur-
ther investigation. In addition to formal psychometric testing
regarding reliability and concurrent validity, we especially
recommend study of the extent to which these methods are
useful for iteratively informing intervention and implementa-
tion modifications during a project. Future studies could also
evaluate the value and cost-effectiveness of these brief, prag-
matic assessment methods compared with more traditional
evaluation procedures. Future research is indicated that helps
inform the overarching question of which assessment methods
are most useful in what settings.

ETHICS STATEMENT

This study was not considered research per VHA ORO policy
1058.05.

AUTHOR CONTRIBUTIONS

BR conceptualized and prepared the first draft of the paper,
developed the assessment methods and tool, led the interpre-
tation of the data interpretation, and reviewed the final draft
of the paper. MM participated in the conceptualization and
development of the first draft of the paper, participated in the

Frontiers in Public Health | www.frontiersin.org

April 2018 | Volume 6 | Article 102


https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive

Rabin et al.

Systematic, Multimethod Assessment of Adaptations

development of the assessment methods and tools, led the data
collection and data analysis, participated in the interpretation of
the data, and reviewed the final draft of the paper. CB partici-
pated in the conceptualization and drafted sections of the paper,
participated in the development of the assessment methods and
tools and the data interpretation and reviewed the final draft of
the paper. RA participated in the development of the first draft
of the paper, the development of the assessment methods and
tools, data collection, data analysis, and interpretation of find-
ings, and reviewed the final draft of the paper. RB participated
in the drafting of sections of the paper, serves as the PI for the
Rural Transition project, participated in the interpretation of the
data and reviewed the final draft of the paper. PH participated
in the drafting of sections of the paper, serves as the PI for the
Patient Reported Health Assessment project, participated in
the interpretation of the data and reviewed the final draft of the

REFERENCES

1. Bauman L], Stein RE, Ireys HT. Reinventing fidelity: The transfer of social
technology among settings. Am ] Community Psychol (1991) 19(4):619-39.

2. Bauman AE, Cabassa L], Wiltsey Stirman S. Adaptation in dissemination and
implementation science. In: Brownson RC, Colditz G, Proctor EK, editors.
Dissemination and Implementation Research in Health. New York: Oxford
University Press (2017). p. 285-300.

3. Chambers DA, Norton WE. The adaptome: advancing the science of interven-
tion adaptation. Am ] Prev Med (2016) 51(4 Suppl 2):5124-31. doi:10.1016/j.
amepre.2016.05.011

4. Stirman SW, Miller CJ, Toder K, Calloway A. Development of a framework
and coding system for modifications and adaptations of evidence-based
interventions. Implement Sci (2013) 8:65. d0i:10.1186/1748-5908-8-65

5. Castro FG, Barrera M Jr, Martinez CR Jr. The cultural adaptation of prevention
interventions: resolving tensions between fidelity and fit. Prev Sci (2004)
5(1):41-5. doi:10.1023/B:PREV.0000013980.12412.cd

6. Aarons GA, Sklar M, Mustanski B, Benbow N, Brown CH. “Scaling-out”
evidence-based interventions to new populations or new health care delivery
systems. Implement Sci (2017) 12(1):111. doi:10.1186/s13012-017-0640-6

7. Glasgow RE, Riley WT. Pragmatic measures: what they are and why we
need them. Am ] Prev Med (2013) 45(2):237-43. doi:10.1016/j.amepre.
2013.03.010

8. Kilbourne AM, Elwy AR, Sales AE, Atkins D. Accelerating research impact in
a learning health care system: VAs quality enhancement research initiative in
the choice act era. Med Care (2017) 55(Suppl 7 Suppl 1):S4-12. doi:10.1097/
MLR.0000000000000683

9. Bradley SM, Rumsfeld JS, Ho PM. Incorporating health status in routine care
to improve health care value: the VA patient reported health status assessment
(PROST) system. JAMA (2016) 316(5):487-8. doi:10.1001/jama.2016.6495

10. US. Department of Veterans Affairs HSRaD. Quality Enhancement Research
Initiative (QUERI). Building Pain Management Expertise in VA Primary Care.
QUERI E-news. 2017. Available from: https://www.queri.research.va.gov/qnews/
feb17/default.cfm?QnewsMenu=article4 (Accessed: December 27, 2017).

11. Ayele RA, Lawrence E, McCreight M, Fehling K, Peterson J, Glasgow RE, et al.
Study protocol: improving the transition of care from a non-network hospital
back to the patient’s medical home. BMC Health Serv Res (2017) 17(1):123.
doi:10.1186/s12913-017-2048-z

12. Leonard C, Lawrence E, McCreight M, Lippmann B, Kelley L, Mayberry A,
et al. Implementation and dissemination of a transition of care program
for rural veterans: a controlled before and after study. Implement Sci (2017)
12(1):123. doi:10.1186/s13012-017-0653-1

13. Hall TL, Holtrop JS, Dickinson LM, Glasgow RE. Understanding adaptations
to patient-centered medical home activities: the PCMH adaptations
model. Transl Behav Med (2017) 7(4):861-72. doi:10.1007/s13142-017-
0511-3

paper. JF participated in the drafting of sections of the paper,
serves as the PI for the Multimodal Pain project, participated in
the interpretation of the data and reviewed the final draft of the
paper. RG co-led the conceptualization of the paper with BR,
developed the first draft of the paper with BR, developed the
original assessment tool, participated in the development of the
revised assessment methods and tool, participated in the data
interpretation, and reviewed the final draft of the paper.

FUNDING

Funding for this paper was provided through the VA Quality
Enhancement Research Initiative (QUERI) Program (Triple Aim
QUERI Program, QUERI 15-268) and the Office of Rural Health
in partnership with the Office of Nursing Services through the
Enterprise-Wide Initiative (EWI) (Rural Transition Project).

14. Glasgow RE, Klesges LM, Dzewaltowski DA, Estabrooks PA, Vogt TM.
Evaluating the impact of health promotion programs: using the RE-AIM
framework to form summary measures for decision making involving
complex issues. Health Educ Res (2006) 21(5):688-94. doi:10.1093/her/
cylo81

15. Brownson RC, Colditz G, Proctor EK. Dissemination and Implementation
Research in Health. New York: Oxford University Press (2017).

16. Glasgow RE, Chambers DA, Cynkin L. News from the NIH: highlights in
implementation science from the National Cancer Institute and the National
Institute of Mental Health. Transl Behav Med (2013) 3(4):335-7. d0i:10.1007/
s13142-013-0218-z

17. Glasgow RE. What does it mean to be pragmatic? Opportunities and chal-
lenges for pragmatic approaches. Health Educ Behav (2013) 40(3):257-65.
doi:10.1177/1090198113486805

18. Lewis CC, Stanick CF, Martinez RG, Weiner BJ, Kim M, Barwick M, et al.
The Society for Implementation Research Collaboration Instrument Review
Project: a methodology to promote rigorous evaluation. Implement Sci (2015)
10:2. doi:10.1186/s13012-014-0193-x

19. Rabin BA, Purcell P, Naveed S, Moser RP, Henton MD, Proctor EK, et al.
Advancing the application, quality and harmonization of implementation
science measures. Implement Sci (2012) 7:119. doi:10.1186/1748-5908-
7-119

20. Glasgow RE, Kessler RS, Ory MG, Roby D, Gorin SS, Krist A. Conducting
rapid, relevant research: lessons learned from the My Own Health Report
project. Am JPrev Med (2014) 47(2):212-9. doi:10.1016/j.amepre.2014.
03.007

21. Rabin BA, Lewis CC, Norton WE, Neta G, Chambers D, Tobin JN, et al.
Measurement resources for dissemination and implementation research in
health. Implement Sci (2016) 11:42. doi:10.1186/s13012-016-0401-y

22. Rhodes W, Ritzwoller DP, Glasgow RE. Stakeholder perspectives on costs and
resource expenditures: addressing economic issues most relevant to patients,
providers and clinics. Transl Behav Med (Forthcoming) (in press).

23. Powell BJ, Stanick CF, Halko HM, Dorsey CN, Weiner BJ, Barwick MA, et al.
Toward criteria for pragmatic measurement in implementation research and
practice: a stakeholder-driven approach using concept mapping. Implement
Sci (2017) 12(1):118. doi:10.1186/s13012-017-0649-x

24. Ovretveit ], Mittman B, Rubenstein L, Ganz DA. Using implementation tools
to design and conduct quality improvement projects for faster and more
effective improvement. Int | Health Care Qual Assur (2017) 30(8):755-68.
doi:10.1108/IJHCQA-01-2017-0019

25. Gillman MW, Hammond RA. Precision treatment and precision prevention:
integrating “below and above the skin”. JAMA Pediatr (2016) 170(1):9-10.
doi:10.1001/jamapediatrics.2015.2786

26. Kilbourne AM, Almirall D, Eisenberg D, Waxmonsky ], Goodrich DE,
Fortney JC, et al. Protocol: Adaptive Implementation of Effective Programs
Trial (ADEPT): cluster randomized SMART trial comparing a standard versus

Frontiers in Public Health | www.frontiersin.org

April 2018 | Volume 6 | Article 102


https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1016/j.amepre.2016.05.011
https://doi.org/10.1016/j.amepre.2016.05.011
https://doi.org/10.1186/1748-5908-8-65
https://doi.org/10.1023/B:PREV.0000013980.12412.cd
https://doi.org/10.1186/s13012-017-0640-6
https://doi.org/10.1016/j.amepre.
2013.03.010
https://doi.org/10.1016/j.amepre.
2013.03.010
https://doi.org/10.1097/MLR.0000000000000683
https://doi.org/10.1097/MLR.0000000000000683
https://doi.org/10.1001/jama.2016.6495
https://www.queri.research.va.gov/qnews/feb17/default.cfm?QnewsMenu=article4
https://www.queri.research.va.gov/qnews/feb17/default.cfm?QnewsMenu=article4
https://doi.org/10.1186/s12913-017-2048-z
https://doi.org/10.1186/s13012-017-0653-1
https://doi.org/10.1007/s13142-017-0511-3
https://doi.org/10.1007/s13142-017-0511-3
https://doi.org/10.1093/her/cyl081
https://doi.org/10.1093/her/cyl081
https://doi.org/10.1007/s13142-013-0218-z
https://doi.org/10.1007/s13142-013-0218-z
https://doi.org/10.1177/1090198113486805
https://doi.org/10.1186/s13012-014-0193-x
https://doi.org/10.1186/1748-5908-7-119
https://doi.org/10.1186/1748-5908-7-119
https://doi.org/10.1016/j.amepre.2014.03.007
https://doi.org/10.1016/j.amepre.2014.03.007
https://doi.org/10.1186/s13012-016-0401-y
https://doi.org/10.1186/s13012-017-0649-x
https://doi.org/10.1108/IJHCQA-01-2017-0019
https://doi.org/10.1001/jamapediatrics.2015.2786

Rabin et al.

Systematic, Multimethod Assessment of Adaptations

27.

28.

29.

30.

31.

32.

enhanced implementation strategy to improve outcomes of a mood disorders
program. Implement Sci (2014) 9:132. d0i:10.1186/s13012-014-0132-x

Riley WT, Rivera DE. Methodologies for optimizing behavioral interven-
tions: introduction to special section. Transl Behav Med (2014) 4(3):234-7.
doi:10.1007/s13142-014-0281-0

Kirchner JE, Waltz TJ, Powell BJ, Smith JL, Proctor EK. Implementation
strategies. In: Brownson RC, Colditz G, Proctor EK, editors. Dissemination
and Implementation Research in Health. New York: Oxford University Press
(2017). p. 245-66.

Gaglio B, Shoup JA, Glasgow RE. The RE-AIM framework: a systematic review
of use over time. Am ] Public Health (2013) 103(6):e38-46. d0i:10.2105/
AJPH.2013.301299

Gaglio B, Glasgow RE. Evaluation approaches for dissemination and
implementation research. In: Brownson RC, Colditz G, Proctor EK, editors.
Dissemination and Implementation Research in Health. New York: Oxford
University Press (2017). p. 317-34.

Cresswell JW. Qualitative Inquiry and Research Design: Choosing Among Five
Approaches. 2nd ed. Thousand Oaks, CA: SAGE (2007).

Palinkas LA, Cooper BR. Mixed methods evaluation in dissemination and
implementation science. In: Brownson RC, Colditz G, Proctor EK, editors.

33.

Dissemination and Implementation Research in Health. New York: Oxford
University Press (2017). p. 335-53.

Holtrop JS, Rabin BA, Glasgow RE. Qualitative approaches to use of the
RE-AIM framework: rationale and methods. BMC Health Serv Res (2018)
18:177. doi:10.1186/s12913-018-2938-8

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The reviewer SY and the handling Editor declared their shared affiliation.

Copyright © 2018 Rabin, McCreight, Battaglia, Ayele, Burke, Hess, Frank and
Glasgow. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org

11

April 2018 | Volume 6 | Article 102


https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1186/s13012-014-0132-x
https://doi.org/10.1007/s13142-014-0281-0
https://doi.org/10.2105/AJPH.2013.301299
https://doi.org/10.2105/AJPH.2013.301299
https://doi.org/10.1186/s12913-018-2938-8
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	Systematic, Multimethod Assessment of Adaptations Across Four Diverse Health Systems Interventions
	Introduction
	Methods
	Setting and the Four Interventions
	Adaptation Framework
	Documentation and Evaluation Approach
	Real-Time and Ongoing Tracking of Adaptations
	Semi-Structured, Multilevel, and Multistakeholder Interviews


	Results
	Real-Time and Ongoing Tracking 
of Adaptations
	Semi-Structured, Multilevel, and Multistakeholder Interviews

	Discussion
	Ethics Statement
	Author Contributions
	Funding
	References


