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Abstract
The purpose of this Special Communication is to discuss the rationale and design of the Movement Matters Activity Program for Stroke (MMAP) 
and explore implementation successes and challenges in home health and outpatient therapy practices across the stroke belt state of North 
Carolina. MMAP is an interventional component of the Comprehensive Postacute Stroke Services Study, a randomized multicenter pragmatic trial 
of stroke transitional care. MMAP was designed to maximize survivor health, recovery, and functional independence in the community and to 
promote evidence-based rehabilitative care. MMAP provided training, tools, and resources to enable rehabilitation providers to (1) prescribe 
physical activity and exercise according to evidence-based guidelines and programs, (2) match service setting and parameters with survivor 
function and benefit coverage, and (3) align treatment with quality metric reporting to demonstrate value-based care. MMAP implementation 
strategies were aligned with the Expert Recommendations for Implementing Change project, and MMAP site champion and facilitator survey 
feedback were thematically organized into the Consolidated Framework for Implementation Research domains. MMAP implementation was 
challenging, required modification and was affected by provider- and system-level factors. Program and study participation were limited and 
affected by practice priorities, productivity standards, and stroke patient volume. Sites with successful implementation appeared to have 
empowered MMAP champions in vertically integrated systems that embraced innovation. Findings from this broad evaluation can serve as a road 
map for the design and implementation of other comprehensive, complex interventions that aim to bridge the currently disconnected realms of 
acute care, postacute care, and community resources.
Archives of Physical Medicine and Rehabilitation 2021;102:532-42
Supported by the Patient-Centered Outcomes Research Institute (PCORI) Project Program Award (no. PCS-1403-14532). All statements in this presentation, including its findings and conclusions, are

solely those of the authors and do not necessarily represent the views of PCORI, its Board of Governors, or its Methodology Committee.

Clinical Trial Registration No.: NCT0258866.

Disclosures: Drs Duncan, Bushnell, and D’Agostino report ownership interest in Care Directions Inc. The other authors have nothing to disclose.

 https://doi.org/10.1016/j.apmr.2020.09.386

http://crossmark.crossref.org/dialog/?doi=10.1016/j.apmr.2020.09.386&domain=pdf
https://doi.org/10.1016/j.apmr.2020.09.386


Stroke survivors are at high risk for physical inactivity and
subsequent cardiovascular events, injurious falls, loss of upper-
limb function, and decline in activities of daily living.1,2 Those
discharged directly home with seemingly mild poststroke
disability often experience motor and cognitive deficits that go
undetected during acute hospitalization.3 Approximately 20%
transition to a more intensive level of care (eg, inpatient facility,
rehospitalization) soon after discharge.4,5

Physical and occupational therapists play key roles in the
rehabilitation of stroke and transient ischemic attack (TIA)
survivors with motor and cognitive impairments and may help
minimize risk of complications after discharge home. Therapists
provide education on stroke recovery and secondary prevention
and create strategies for safe mobility and self-management of
physical activity and exercise. These interventions can promote
better health and well-being.6-9 In multiple studies, patients with
stroke discharged home who received early and more intense
contact (eg, more visits/time) with a therapist in the community
setting experienced improved recovery.10-12 Still, approximately
45% of all patients with stroke discharged home and 65% of those
younger than 65 years in the United States receive no postacute
services.13 Even among Medicare beneficiaries, only 40% receive
physical and/or occupational therapy during the first 30 days after
discharge home.14 Effective transitional care (TC) management
that includes a thorough assessment of functional and cognitive
deficits and coordination of rehabilitative care is needed.

The Movement Matters Activity Program for Stroke (MMAP)
is a key interventional component of the Comprehensive Postacute
Stroke Services (COMPASS) Study, a Patient-Centered Outcomes
Research Instituteefunded, cluster-randomized large pragmatic
clinical trial of TC management for patients with stroke and TIA
discharged directly home from their index hospitalization. The full
design and methodology of the COMPASS-TC model has been
published.2,15,16 The COMPASS Study’s pragmatic design and
quality metrics support measurable best practices for compre-
hensive postacute stroke care across the span of patient and
caregiver postacute care needs. Findings from an intention-to-treat
analysis of the COMPASS Study found that while COMPASS-TC
did not improve patient functional outcomes or 90-day survival
compared with usual care, it did yield a clinically meaningful
improvement in blood pressure monitoring, which has been shown
to be associated with better blood pressure control and out-
comes.17,18 Also and importantly, post hoc analysis comparing
treated with nontreated patients within intervention hospitals
demonstrated that patients who received COMPASS-TC had
better satisfaction with care and less disability, depression, falls,
and mortality than those who did not receive COMPASS-TC.18
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In this Special Communication, we discuss the rationale for
and design of the MMAP and explore the successes and
challenges of its implementation in real-world clinical practice.
The MMAP was specifically designed to maximize survivor
health, recovery, maximize functional independence in the home
and community, and promote evidence-based poststroke
rehabilitative care. Given that rehabilitation interventions are
complex, requiring behavior change at multiple levels, we outline
the specific implementation strategies that were selected and used
in alignment with the Expert Recommendations for Implement-
ing Change project.19 Lastly, we present analysis of the contex-
tual factors under which this model of care may be effective using
the Consolidated Framework for Implementation Research
(CFIR), a conceptual framework that was developed to guide
systematic assessment of multilevel implementation contexts to
identify factors that may influence intervention implementation
and effectiveness.20 Findings from this broad evaluation can
inform the design and implementation of other comprehensive,
complex interventions that aim to bridge the currently discon-
nected realms of acute care, postacute care, and commu-
nity resources.
Methods

MMAP intervention

COMPASS Study
In the COMPASS Study, 40 acute care hospital units across the
stroke belt state of North Carolina were randomized to either
deliver the COMPASS-TC model or continue their usual
care.2,15,16 COMPASS-TC is a multidimensional model support-
ing education, secondary prevention, rehabilitation, and recovery
across 4 directional components: Numbers (eg, know your blood
pressure, glycosylated hemoglobin), Engage (eg, move your body,
monitor your mood), Support (eg, seek community support ser-
vices), and Willingness (eg, self-manage modifiable risk factors,
medications). The MMAP is the key component of the COMPASS
“Engage” domain (fig 1).

Patient with stroke or TIA from the 20 hospital units assigned
to the intervention arm (fig 2) discharged home were called within
2 business days post discharge by a postacute care (PAC) nurse
coordinator and seen in a follow-up clinic visit targeted to occur
within 7-14 days post discharge by the PAC coordinator and an
Advanced Practice Provider (APP) (ie, nurse practitioner, physi-
cian assistant, or physician). At this visit, an individualized
electronic care plan (COMPASS-CP) was generated based on
standardized assessments of medical, social, and functional
determinants of health that identified areas of need, including
physical and occupational therapy, to address functional and
cognitive impairments.15

MMAP goals

The goals of the MMAP are to promote fitness and health, upper-
extremity dexterity and function, and safe mobility and inde-
pendence among stroke survivors at home and in the community.
A key step toward meeting those goals is empowering rehabili-
tation providers to optimize their delivery of value-based care
through the implementation of best-practice evidence. The
MMAP provides training, tools, and resources to enable



Fig 1 Overview of COMPASS-TC model, COMPASS directions, and MMAP for stroke recovery. COMPASS-TC is a multidimensional model supporting

education, secondary prevention, rehabilitation, and recovery. In this model, patients diagnosed as havingwith stroke/TIA and discharged

directly home from the intervention hospital were called within 2two business days post -discharge by a post-acute nurse coordinator and seen in

a follow-up clinic visit targeted to occur within 7-14 days post -discharge by the coordinator and an Advanced Practice Provider. At this visit, an

individualized electronic care plan was generated based on standardized assessments of medical, social, and functional determinants of health

that identified areas of need, including physical and occupational therapy. The MMAP for Stroke is the key component of the COMPASS ”Engage

your body and mind“ domain of the COMPASS Directions. The MMAP promotes fitness and health, upper- extremity dexterity and function, and safe

mobility and independence among stroke survivors at home and in the community. The MMAP for stroke recovery is usemployed across the

continuum of care, wherein survivors should be provided with the most suitable service(s) that align with their specific needs, resources, level of

physical function, and personal preferences. COMPASS, COMprehensive Post-Acute Stroke Services (COMPASS) Study; TC, transitional care; MMAP,

Movement Matters Activity Program.
rehabilitation providers across the continuum of care to (1) pre-
scribe physical activity and exercise according to evidence-based
guidelines and programs, (2) match service setting and episode
parameters (intensity, duration) with survivor function and health
benefit coverage, and (3) align treatment with quality metric
reporting to demonstrate value-based care (see fig 1).
MMAP design and content

There are 6 design elements of the MMAP.
Fig 2 COMPASS intervention hospital sites. Map of inter
Physical activity and exercise recommendations
Per American Heart Association/American Stroke Association
guidelines,21 the MMAP recommends structured and progressive
multimodal exercises for improving muscle strength, balance
and/or coordination, and cardiovascular fitness. Physical activity
is endorsed, as often as possible, in the home and/or community.
The MMAP recommends using evidence-based, self-directed
exercise programs that incorporate functional rehabilitative tasks
into activities of daily living, including (1) Graded Repetitive
Arm Supplementary Program for upper-extremity function,22 (2)
vention hospital sites across North Carolina counties.



Otago Exercise Program,23,24 and (3) Lifestyle-Integrated
Functional Exercise Program25 for strength, balance, and
coordination.

Practical implementation strategies
The MMAP provides practical implementation strategies for
therapists. Physical activity and exercise progression are individ-
ually tailored to patients’ stroke-specific deficits and function.
Strategies include modifying exercises to enable pain-free and
enjoyable performance; incorporating motivational counseling to
foster confidence and autonomy; and for low-functioning
individuals or those at risk of falling, focusing on strength, bal-
ance, and coordination, which are prerequisites for safe walking.
To prevent falls, the MMAP also recommends assessing postural
hypotension, safe footwear, and hazards in the home environ-
ment26 (supplemental 1, available online only at http://www.
archives-pmr.org/).27

Rehabilitation across the continuum of care
Timely, consistent, and sustained rehabilitation is crucial to
optimize recovery. Some survivors progress through all service
settings (home health, outpatient, community), while others
start somewhere along the care continuum. With the MMAP,
survivors are provided service(s) that align best with their in-
dividual needs and resources, with the goal of progressing the
patient to self-management of physical activity and/or exercise
independently or through participation in community exer-
cise programs.

Insurance coverage
Recognizing that insurance benefits affect access to rehabilitation,
the MMAP provides concise provider- and patient-facing
summaries (in English and Spanish) of Medicare, Medicaid, and
private benefit coverage policies regarding rehabilitation and du-
rable medical equipment needs, with considerations for underin-
sured and uninsured (supplemental 2, available online only at
http://www.archives-pmr.org/).28 COMPASS-CP also links
patients with community-based resources based on needs,
Fig 3 MMAP implementation process. Conceptual model of the MMAP im
preferences, insurance, and zip code. Further, the COMPASS
website (www.nccompass-study.org) includes an extensive data-
base of North Carolina regional service resources that do not
require medical referral (eg, community-based programs for social
support, transportation, meals, medications, and physical activity)
and are often minimal to no cost to the patient.

Alignment with quality reporting
The MMAP outlines how to align rehabilitation activities with
incentive payments to encourage health care professionals to meet
Centers for Medicare and Medicaid Services (CMS)-mandated
quality reporting and billing requirements. Several of the
Physician Quality Reporting System measures (now part of the
Merit-based Incentive Program) are addressed in the MMAP (eg,
falls risk assessment). The MMAP also aligns with CMS Home
Health Quality reporting requirements used to derive star ratings
(supplemental 3, available online only at http://www.archives-pmr.
org/).29

Stakeholder vetting
The design and content of the MMAP and health insurance
summaries were vetted by health care providers and patient
stakeholders prior to implementation. Dedicated study staff
(MMAP facilitators) assisted with MMAP implementation and
included the Director of Implementation with a background in
nursing, her Research Coordinator, 2 physical therapists, and 2
nurse practitioners. All had extensive clinical and research
experience in stroke care. All sites were trained by this team.
MMAP implementation strategies

MMAP implementation occurred over 3 waves of hospital
enrollment. For each wave, implementation strategies started after
hospital randomization but before patient enrollment began and
continued through the end of patient enrollment. We used 7
specific implementation strategies that aligned with Powell et al19

in the Expert Recommendations for Implementing Change project
and are outlined below and in fig 3.
plementation process. Abbreviation: PAC, post-acute care coordinator.

http://www.archives-pmr.org/
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Table 1 Home health agency and outpatient practice

participation

Participation Value

A. Hospitals (N) 20

Hospitals with affiliated home health agency &

outpatient therapy practice (%)

65

Hospitals with affiliated home health agency only

(%)

30

Hospitals with affiliated outpatient therapy

practice only (%)

5

B. Agencies & facilities (N) 44

Mean agencies/facilities per hospital 2.2

Champions (N) 72

Mean champions per agency/facility 1.6

C. Preteleconference survey and teleconference call participation

Teleconferences held (N) 52

Preteleconference survey completion rate (%)* 14.7

Champions per call (%) 23.7

D. Satisfaction survey participation

Completed midintervention satisfaction surveys

(%)y
11.1

Completed final satisfaction surveys (%)y 15.3

* One champion per agency/facility asked to complete survey.

All champions asked to complete survey.
Develop and package user-friendly educational and training
materials
Materials included brief voice-over slide presentations (12-
25min), Portable Document Format documents, and videos
available to providers through the COMPASS website. Patient-
and accompanying provider-facing materials were available in
English and Spanish. All materials are available at: https://www.
nccompass-study.org/hospitals-and-providers/therapists/.

Train PAC coordinators
Each hospital’s PAC coordinator was required to participate in a 2-
day educational “boot camp” that provided in-depth training on
the COMPASS-TC model, including details of MMAP (2h). Other
training covered an explanation of the PAC coordinator’s role,
engagement with other key agencies and stakeholders (eg, home
health and outpatient providers, community-based program
leaders), and expectations. PAC coordinators were also trained on
using the patient assessment software application that generated
the individualized COMPASS-CP during the clinic visit.

Build coalition of local home health and outpatient provider
agencies and practices
Once intervention hospitals were identified, MMAP facilitators
identified home health and outpatient provider agencies and
practices that served each of the hospital’s catchment areas.
Identification methods included working with the PAC coordinator
and other hospital staff to determine agencies/practices to which
they currently referred patients, communicating with regional
agency/practice leaders, and conducting Internet searches to
identify additional resources. Identified agency/practice leaders
were then invited to partner in MMAP implementation.

Educate clinical leadership
Receptive home health and outpatient provider agencies/practices
were asked to send a clinical leader to a 6-hour educational
session at the affiliated hospital. At this session, they were pro-
vided with an overview of the COMPASS-TC model and MMAP
with guidance on implementation. Participants learned how to
access and use training materials and the community-based
resource directory. Representatives from local community-based
organizations (eg, Area Agency on Aging, FaithHealth) also
attended to encourage engagement.

Identify and prepare MMAP champions
MMAP facilitators encouraged home health and outpatient
provider clinical leaders to identify individual(s) with the capacity
and authority to lead MMAP implementation within their
organization (ie, “champions”). Champions were responsible for
training their staff on the COMPASS-TC model and MMAP,
tailoring interventions to fit contextual needs and facilitating
organizational change. Champions for outpatient agencies were
therapists; home health agencies identified both nurse and thera-
pist champions. To incentivize champions to complete training,
continuing education credit was offered.

Train-the-trainers
Champions were responsible for leading clinical staff (individ-
ually or as a group) through registration and training modules
on the COMPASS website and through a tour of MMAP
training materials, particularly those related to home health and
outpatient providers (supplemental 4, available online only at
http://www.archives-pmr.org/).30 Training took approximately
2 hours.

Keep champions engaged
Four main strategies were used to keep MMAP champions
engaged in the implementation process.

Group conference calls. When hospitals in each wave started
enrolling COMPASS patients, MMAP facilitators scheduled
recurring, 1-hour group conference calls with their respective
MMAP champions. Initially, calls were held bimonthly, then
monthly based on feedback from MMAP champions that monthly
calls were sufficient after the initial implementation. Group
conference calls were recorded for later review.

Preconference call surveys. Before each call, surveys assessing
progress toward staff training and MMAP implementation with
patients were e-mailed to MMAP champions. Specifically,
champions were queried regarding the extent to which COMPASS
training modules were completed by staff, the number of COM-
PASS patients seen each week, access to and use of COMPASS-
CP, and use of resources on the COMPASS website. Survey
responses were reviewed by MMAP facilitators and informed the
call agenda. Call topics included staff training, barriers to MMAP
implementation, perceived benefits of the MMAP, administrative/
leadership support of the MMAP, quality of communication and
referral rates with PAC coordinators/APPs from affiliated hospi-
tals, and referrals to medical and community-based resources.

Individual calls. MMAP facilitators conducted individual calls
with MMAP champions as needed to address training needs,
address site-specific problems, and facilitate communication
between home health and outpatient providers and their site PAC
coordinator/APP.

Webinars. Once calls were reduced to monthly, MMAP
facilitators and key community-based program leaders provided
webinars on advanced clinical topics (eg, cognition, falls) relevant
to stroke care. Webinars and accompanying summaries were
placed on the COMPASS website.

https://www.nccompass-study.org/hospitals-and-providers/therapists/
https://www.nccompass-study.org/hospitals-and-providers/therapists/
http://www.archives-pmr.org/


Evaluating MMAP implementation

Data sources and data collected
In addition to the preconference call surveys and group conference
call recordings described above, we distributed satisfaction
surveys and conducted facilitator interviews.

MMAP satisfaction surveys. Home health and outpatient
provider champions were asked to complete MMAP evaluation
and satisfaction surveys in the Research Electronic Data Capture
web application at the middle and end of intervention imple-
mentation. Surveys asked champions to rate how useful the
MMAP implementation strategies were on a 5-point, ordinal scale
and to provide suggestions for improvement in free text responses.
Surveys also queried perceptions of how the MMAP affected
patient care.

MMAP facilitator interviews. All MMAP facilitators were
interviewed to discuss their experience with all stages of imple-
mentation. Group conference call recordings and home health and
outpatient provider champion survey responses guided interviews.

Analysis
We examined data from our surveys, conference calls, and
interviews to identify successes and challenges of MMAP
implementation. Findings from preteleconference and satisfaction
surveys were summarized qualitatively because of low response
rates (table 1). A researcher not actively involved in MMAP
development or implementation reviewed and identified themes
from group teleconference call recordings and MMAP facilitator
interview notes. Themes were reviewed and discussed with the
Fig 4 HHOP quote examples by CFIR domain constructs. CFIR domains

viations: HHOP, home health and outpatient therapy; CFIR, Consolidated
study team, and results were organized into the CFIR model, a
commonly used implementation science framework to facilitate
design, evaluation, and implementation of evidence-based in-
terventions.20 The CFIR is comprehensive and multifaceted in
nature, making it well suited to capture the complexities of
transformative interventions of care model redesigns.31

Results

Home health and outpatient provider agency/
practice participation

Participation of home health and outpatient provider agencies/
practices by hospital varied with 65% of hospitals having both an
affiliated agency/practice (see table 1). In some cases, identifying
both a home health agency and an outpatient therapy practice for
each hospital was not possible. However, every hospital had at
least 1 affiliated site, regardless of type, and each affiliated site
had at least 1 champion (see table 1). A total of 72 providers were
designated as site champions for a mean of 1.6 champions per
agency/practice. A total of 52 teleconferences were held with a
14.7% preconference teleconference survey response rate and
23.7% of champions participating per call (see table 1).
MMAP satisfaction surveys were distributed to champions at mid-
and end-intervention implementation, with 11.1% and 15.3%
response rates, respectively (see table 1). As indicated by
these data, completion of preteleconference and satisfaction sur-
veys and attendance on teleconference calls were low overall
(see table 1).
and examples of HHOP champion quote by domain construct. Abbre-

Framework for Implementation Research.



MMAP implementation by CFIR domain

The CFIR taxonomy consists of 5 domains and multiple constructs
within each domain.20,32 MMAP implementation was evaluated
according to applicable constructs within the 5 main CFIR
domains of implementation effectiveness: (1) intervention
characteristics, (2) characteristics of the individuals directly
implementing the intervention, (3) the inner setting, (4) the outer
setting, and (5) the implementation process. Figure 4 provides an
overview of the specific CFIR domains and examples of home
health and outpatient provider champion quotations within each of
the domain constructs.

CFIR Domain 1. MMAP intervention characteristics
Intervention source, evidence strength, and quality. Perceptions of
alignment of MMAP principles with current standards of care
were mixed; some felt that MMAP provided a valuable addition to
current practices, while others felt it was duplicative.

Training materials most commonly accessed or considered
useful were the COMPASS Welcome and Overview slide pre-
sentation, the MMAP summary for home health and outpatient
providers slide presentation, the APP Information slide presenta-
tion, and the home health and outpatient providers Checklist,
which outlined the process of implementing MMAP within the
context of the COMPASS model (supplemental 5, available online
only at http://www.archives-pmr.org/).33 In addition, information
on the Otago and exercise programs were more likely to be
accessed than information on the Lifestyle-Integrated Functional
Exercise Program. Many of the resources on the website were
used minimally.

Relative advantage. Several champions did not consider
across-the-board training of staff on MMAP advantageous
because their clientele rarely included patients with stroke
diagnoses. Others, however, felt that the comprehensiveness of
MMAP was vitally important and relevant for the care of
individuals post stroke and their transition toward sustained
physical activity and long-term self-management.

Design quality and packaging. A recurring theme on telecon-
ferences was the need to simplify MMAP training and
implementation resources on the COMPASS website. However,
some felt the website was well-labeled, easy to navigate, and user-
friendly and that the checklists were helpful for reference and
clinical decision making. Two champions noted that patient/
family-facing resources were easily accessible and user-friendly
but that not all of their patients had computer access.

Solutions/modifications. Training was streamlined to reduce
champion burden, and a condensed summary of slide
presentations was constructed to include essential MMAP
components and a review of suggested workflow processes. A
page on the website was created specifically for home health and
outpatient providers with all pertinent resources in 1 central
location. MMAP facilitators encouraged champions to identify
and train those clinicians most likely to treat patients with stroke
and to focus on elements of MMAP that would support patients’
transition toward self-management and cardiovascular fitness.

CFIR Domain 2. Characteristics of those delivering MMAP
intervention
Champion identification within the organization. MMAP
facilitators reported that it was often difficult for home health and
outpatient provider agencies/practices to identify a champion,
particularly during earlier waves. Data gathered from
preconference surveys and teleconferences also indicated that
communication between the clinical leader (who attended the
training session) and champion about the purpose of the COM-
PASS Study and MMAP intervention was often lacking. Some
champions reported being appointed without their input and/or
being entirely unfamiliar with COMPASS-TC and the MMAP
intervention, causing resentment or lack of participation in
teleconferences.

Solutions/modifications. MMAP facilitators engaged hospital
staff to identify key clinical leaders as potential home health and
outpatient provider partners rather than “cold calling” agencies/
practices. These leaders were encouraged to identify potential
champions early and to bring them to their affiliated hospital site
visit. MMAP facilitators found this strategy facilitated a more
collaborative approach between leadership and clinical staff,
which resulted in earlier and more effective communication,
implementation planning and, ultimately, execution.

CFIR Domain 3. Inner setting
Implementation climate and readiness for implementation. The
implementation climate varied among participating sites.While some
were receptive toMMAP implementation, others reported competing
priorities (eg, electronic health record transition, productivity stan-
dards) limiting staff’s capacity to absorb additionalworkflow changes
or limiting their time to engage in MMAP training.

Solutions/modifications. MMAP facilitators collaborated with
champions during group and individual conference calls and
identified ways to minimize burden on champions and clinical
staff. One strategy included using staff meetings to conduct group
training. Champions who reported having resources and leader-
ship support were able to train clinical staff in a timely manner,
attend all teleconference meetings, participate in calls with
MMAP facilitators, and tailor implementation to optimize the
intervention in their environment. However, some barriers could
not be addressed, such as organizational priorities that outranked
MMAP objectives.

CFIR Domain 4. Outer setting
Patients’ needs and resources. Several champions reported a low
volume of COMPASS patient referrals and questioned the
significant time commitment for a few, if any, COMPASS patients.
One champion reported that many of their patients who had
sustained a stroke also had limited health insurance with high
copayments and, therefore, chose not to receive rehabilitation
services. Another noted that, even if patients had the financial
means of attending rehabilitation or community-based programs,
they often lacked the social support to attend such appointments,
particularly when physical limitations precluded them from
driving. When neither financial nor social barriers existed, some
champions reported having patients who simply preferred to see
medical and rehabilitation providers with whom they were
familiar, regardless of those providers’ involvement in the
COMPASS Study.

Solutions/modifications. MMAP facilitators encouraged
champions to explore potential avenues that might facilitate pa-
tient attendance when feasible (eg, providing pro bono and/or
organization-affiliated transportation services and referral to
community-based resources).

CFIR Domain 5. Process
Engagement. The degree of success with engaging MMAP
champions varied. For example, some champions participated in

http://www.archives-pmr.org/


nearly all group teleconferences and MMAP facilitator calls. 
Others rarely participated in calls or surveys (see table 1). MMAP 
facilitators reported that a key factor in determining level of 
engagement during this midimplementation phase was produc-
tivity expectations for patient care; champions with high produc-
tivity standards reported that they did not have time to participate 
in MMAP implementation processes, satisfaction surveys, or 
teleconferences because of large patient caseloads.

The perceived benefit of the teleconferences was a common 
strength highlighted by those who completed the preteleconfer-
ence and satisfaction surveys. Several champions reported that 
teleconferences provided a forum to problem-solve implementa-
tion barriers, share solutions, and hear different perspectives. 
Several champions noted the value of MMAP facilitators, who 
provided an atmosphere of enthusiasm and teamwork and did an 
excellent job facilitating the implementation process.

During the latter stages of implementation, when champions 
felt implementation barriers had been addressed, the teleconfer-
ence calls were replaced by webinar and training opportunities. 
These were generally well-received by attendees, with positive 
feedback regarding topics covered, enthusiasm of presenters, and 
support of the COMPASS team.

Execution. Although implementation planning and training 
was comprehensive and deliberate, implementation execution 
success was limited. MMAP facilitators reported that execution 
challenges largely related to champions’ roles, responsibilities, 
and levels of control within their organizations. Successful 
implementation of MMAP required changes in workflow pro-
cesses, and many frontline treating clinicians had neither the time 
nor the authority to modify workflow. Several champions noted 
difficulty with identifying COMPASS patients using current pa-
tient intake processes. In addition, although COMPASS-CP was 
available from the web cloud with a unique patient identifier 
provided on referral letters, champions indicated staff often 
preferred receiving the care plan by fax or e-mail directly from the 
PAC coordinator/APP. Use of the Community Resource Directory 
was also limited. One champion noted there were not many 
resources in their area, and staff already knew what was available. 
Another noted that use was limited because of the low volume of 
COMPASS patients.

Champions reported variability related to availability and 
knowledge level of the PAC coordinator as well as frequency of 
communication with them, with some reporting excellent 
communication, particularly those in vertically integrated systems 
(ie, the same system as the hospital), and others struggling to 
make contact throughout the implementation process. Per both 
MMAP champions and facilitators, communication between 
agencies/facilities and hospitals was a key factor for successful 
COMPASS patient referral and identification.

Solutions/modifications. Over time, MMAP facilitators shifted 
from identifying frontline clinicians to serve as MMAP champions 
to targeting midlevel clinical leadership (eg, clinic directors), who 
still had clinical expertise but also more control over workflow 
processes. MMAP facilitators noted that these individuals were 
often more engaged in the implementation process and, thus, 
appeared to be more successful, particularly if they were in a 
vertically integrated system.

Discussion of Lessons Learned
MMAP implementation within the COMPASS Study was 
challenging, required modification, and was affected by both 

provider-
and system-level factors. There was heterogeneity in therapists’
perception of alignment of their practice/agency with COMPASS-TC
and in home health and outpatient provider practice priorities, pro-
ductivity standards, and volume of patients with stroke. Sites that
selected a champion from midlevel clinical leadership, embraced
value-based care, and were part of a vertically integrated system
appeared to experience greater successes with implementation.

We identified key elements associated with successful MMAP
implementation.

Empowered midlevel administrator champions

Implementing new or altering existing clinical practices is
notoriously difficult, even when the targeted practices are
evidence-based.34-36 Provider-level characteristics such as
knowledge, attitudes, and behavior and organizational contextual
features such as organizational culture, goals and mission, staffing,
and processes are important considerations when implementing
evidence-based practices (EBPs) in health care settings.35-39 Also,
compared with conventional drug interventions, rehabilitation
interventions are more complex, given that their components act
both independently and interdependently.40-44 Behavior change
required for implementation is influenced at multiple levels;
therefore, it is not always apparent which factor to target first. A
key element is having an engaged champion at midlevel admin-
istration.45 In our evaluation, personnel at this level had the
clinical experience and, with support from senior leaders, the
capacity to influence implementation, such as prioritizing the
MMAP, adjusting workflow processes to assign and train staff,
modifying the intervention to fit their contextual needs, and
evaluating outcomes. Also, implementation appeared to be
facilitated in vertically integrated systems with processes in place
that assisted home health and outpatient provider champion and
hospital PAC coordinator communication, particularly in systems
where evidence- and value-based care were prioritized.

Engaged stakeholders

Stakeholder engagement research emphasizes the importance of
matching stakeholders’ needs and goals with research and quality
improvement efforts to create sustainable changes in practice.46

Involving users is a crucial predictor for ensuring evidence is
translated into practice.47,48 Thus, we strove to maximize collab-
oration with stakeholders. Preceding launch, we developed, tested,
and refined MMAP with home health and outpatient provider
leadership, frontline provider, and patient input. After launch, we
continued refinement with champions, who provided input of their
own and on behalf of their colleagues.

Emphasis on evidence- and value-based care

Therapists are autonomous practitioners, and their preferred practice
methods may not necessarily align with EBP. Previous studies
report that clinicians tend to not adhere to EBP if it differs from
their typical work operations or when they do not feel involved in
decision making.37,49-51 We learned that, despite perception of
MMAP as credible, the burden of implementation was too great
when clinicians experienced heavy workloads, low referral volumes
of patients with stroke, and, perhaps most importantly, an organi-
zational culture that emphasized productivity standards as solely
billable hours. Incorporating a behavior change framework (ie,
making small changes in language and framing to influence



behavior) along with incentives for conference call participation and
survey completion may have facilitated champion participation but
would likely not have been sufficient to overcome organizational
culture barriers for successful implementation.52,53

Study limitations

Champions were often participant volunteers, and overall partic-
ipation in group conference calls and surveys was low, thus
introducing a self-selection bias whereby those with stronger
opinions may be overrepresented, and lessons learned should be
interpreted with caution. Data were self-reported, thus introducing
risk of social desirability bias. However, it was emphasized that
surveys were anonymized to encourage candid feedback. Addi-
tionally, this evaluation was conducted to explore the successes
and challenges of implementation of MMAP in real-world clinical
practice from the service provider perspective and did not include
perspectives from the patient point of view.

While poor uptake of the intervention may be perceived as a
weakness by traditional explanatory randomized controlled trial
standards, pragmatic trials like COMPASS are designed to allow for
flexibility of the implementation of the intervention as it occurs in
real-world settings and among real-world patient populations.
Indeed, unlike explanatory trials that are designed to ensure inter-
vention compliance under carefully controlled conditions, prag-
matic trials measure real-life compliance with the intervention as an
outcome, in an effort to rapidly influence clinical decision making
and policy.54 Pragmatic trials such as COMPASS are explicitly
designed to be inclusive of the general population, minimize the
burden of informed consent, limit study resources for implementa-
tion and outcome capture, and place little control on the heteroge-
neity present within usual care.18 However, this high external
validity comes at the expense of factors that contribute to outcome
nonresponse, treatment nonreceipt, and missing data.55 As such,
pragmatic trials do not exclude patients and sites that may not be
fully adherent, nor do they provide financial assistance for imple-
mentation. Thus, while the uptake of the COMPASS intervention
and MMAP in particular may seem low in comparison with tradi-
tional explanatory randomized controlled trials, its challenges to
uptake are in line with other real-world implementation of complex
transitional care interventions.56,57 Indeed, the challenges of
COMPASS implementation are similar to those reported by the
CMS Community-based Care Transitions Program. Receipt of the
COMPASS intervention (35%), however, was higher than Transi-
tional Care Management among Medicare beneficiaries nationwide
for any condition (7% in 2015).57 As intended, the COMPASS
pragmatic trial provided a realistic measure of uptake and its
effectiveness for stroke and TIA survivors.

Potential strategies to enhance future
implementation uptake

Findings from this evaluation provide and can inform imple-
mentation strategies for other comprehensive, complex
interventions. Key aspects include the following:

� Readiness for change. Completion of readiness to change sur-
veys at the organizational and at the individual engagement
level to increase site awareness of facilitators and barriers and to
help prepare for incorporation of new practices within their
contextual environment. Organizational readiness to change
refers to an organization’s members’ shared commitment to
implementing a change and shared belief in their ability to
make that change. High organizational readiness to change has
been associated with more effective implementation.58

� Time and effort. Time allowance to identify the best suited site
champion for the site and to provide compensated effort for
champion duties and frontline provider training.

� Clinical knowledge broker/implementation practitioner. Use of
an on-site knowledge broker or implementation support
practitioner to support EBP implementation by educating and
engaging champions and frontline providers in real-time within
their site environmental context.59,60

� Graduated intervention complexity. Tailor and streamline
intervention training materials for busy frontline providers and
gradually build in components and complexity of the inter-
vention based on site readiness and success.58

Conclusions

In conclusion, we explored factors that influenced implementation
of the MMAP for Stroke, an evidence-based model of postacute
rehabilitative care, yielding important insights about the realities
of implementing a complex intervention in clinical practice and
the contextual factors under which this model of care may be
effective. Sites that experienced implementation challenges
appeared to have competing practice priorities, high productivity
standards, and overall lower stroke volumes, whereas sites that
experienced implementation success appeared to have empowered
middle manager champions in vertically integrated systems that
embraced innovation. The findings from this evaluation, as part of
one of the first large-scale pragmatic trials funded by Patient-
Centered Outcomes Research Institute, can serve as a road map
for the design and real-world implementation of other compre-
hensive interventions that aim to bridge the currently disconnected
realms of acute care, postacute care, and community resources.
Interventions such as these have been called for by CMS,61 and
effective solutions are urgently needed with the aging of the
population and increasing costs of care.
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