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Abstract
Background: New models of care delivery are necessary to meet workforce needs while
delivering expert care in neurorehabilitation. Therefore, we sought to develop and assess the
implementation of a new model of care for neurorehabilitation using a 5-member team of
therapists (5-Team Model) for the treatment of individuals with chronic stroke, rather than a
conventional single-therapist model.
Methods: A mixed methods approach was employed; continuous quality improvement methods
and quasi-experimental pre-test/post-test methods were used to assess the effectiveness of the new
model.
Six chronic stroke patients participated in an upper limb neurorehabilitation motor learning
protocol 5 days/week, 5 hours/day (60 sessions; 300 hours); treatment was administered using the
5-Team Model approach to treatment.
Results: Mean improvement on the Fugl Meyer (FM) was 11.5 points. All six participants
demonstrated improvement on Fugl Meyer that was within or beyond the minimal clinically
important difference (MCID) range of 4.25-7.25 points for chronic stroke. Results indicated that
the 5-Team Model was effective in implementing care.
Conclusions: The 5-Team Model for neurorehabilitation was successfully implemented, with
patient hand-off every day to a different therapist; it produced clinically significant improvement
on a measure of coordination (FM) which is comparable to or better than prior reports from a
standard care model. This new model of care met the needs of the research team workforce for
flexibility, while maintaining the level of quality of care. Successful implementation required
addressing a series of hindering factors in an iterative manner and enhancing promoting factors.
These elements included the context within which the change was implemented, the methods used
in implementing the change, the evidence that the change was successful, and communication that
the change was successful. The context requirements included existing framework and
participating model members who were willing to exert the required effort for success, model
champions. This high level of enthusiastic participation along with strong leadership contributed
to long-term success, sustainability.
Keywords: continuity of care, care delivery, stroke, rehabilitation, communication systems,
health resources, motor learning, coordination, quality of care.

BACKGROUND
Recovery from stroke presents major
management challenges to both the stroke survivor
and the healthcare system1–7. Some healthcare
delivery challenges result from insufficient capacity to
support stroke rehabilitation in terms of personnel,
space, equipment, and delivery system design1–5.
Effective models of stroke care exist and their
associated improved outcomes depend upon
Copyright 2021 KEI Journals. All Rights Reserved

continuity of care and communication5,6,8,9. However,
continuity of care in rehabilitation (i.e. the same
physical therapist providing all of the physical therapy
care at a given stage of rehabilitation) is becoming
increasingly difficult to ensure because of demands
for seven day coverage10,11 and work life
preferences11. Thsee factors make the traditional
model of a “single therapist as provider” less feasible.
Because of these difficulties, new models of care
http://journals.ke-i.org/index.php/mra
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delivery are needed for stroke neurorehabilitation1. In
fact, because of staffing issues within our own stroke
rehabilitation research clinic, it became necessary to
develop a new model of care in order to meet the needs
of our clinical workforce. A team approach to
providing physical therapy services was identified as
one such model to meet these demands. One critical
component of providing team based care is effective
communication12, particularly at the transition point or
‘hand-off of patients’ from one therapist to another12.
The main purpose of a good hand-off procedure is to
ensure that accurate information concerning the
patient’s care is effectively conveyed by one
healthcare professional to the next 13. The hand-off has
been extensively studied in other healthcare
settings12,14,15. However, the ‘hand-off’ of patients
from one physical therapist to another has not been
well-studied, especially with regard to the nature and
quality of communication across physical therapists,
and the effect on patient recovery of ‘handing off’
patients from day to day. The purpose of this study
was to develop and implement a model of stroke
neurorehabilitation using a team of five physical
therapists (each working on separate days), and to
report patient response to therapy in this 5-Team
Member model.
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METHODS
Study Design
We used a mixed methods approach and
followed STROBE guidelines for reporting an
observational study. A new care delivery method was
developed through continuous quality improvement
methods to meet the needs of our Research Program in
terms of staffing, and patient response to this model
was assessed.
Setting
This project was conducted within an
established Research Program that had an active clinic
similar to an outpatient clinical facility in terms of use
of resources and the type of clinical protocols that
were administered for testing. The Institutional
Review Board of the Cleveland VA of the medical
facility oversaw the activities of the Research Program
and study participants provided written informed
consent to participate in the studies conducted within
the Research Program. The initial existing clinical
microsystem (individual units, each consisting of one
therapist and three patients all treated for five hours
per day) is the critical level at which the therapist and
patient interact (Table 1, adapted from Batalden)16;
this is the critical system level because the content of
this interaction determines whether the patient will
experience recovery of otherwise persistent motor
deficits17–19.

http://journals.ke-i.org/index.php/mra
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Table 1. System components for implementation of 5-Team Model delivering upper limb motor recovery
protocol.
System Component

Supramacro
Macro

Defined via Local Cognitive and
Motor Learning Research
Program
Office of Rehabilitation Research
and Development.

Existing Practices for Cognitive and Motor
Learning Research Program

Cleveland Department of VA
Medical Center, Research Service.

Expectation that each research program staffs for its
own needs.

Mandate to conduct relevant research.

No existing pool of trained, full-time Master
Clinicians.
Mesosystems

Cognitive and Motor Learning
Research Program
Clinical Board
Supervising Therapist
Full-time Clinicians

Weekly meeting to review patient programs
Schedules and assigns patients
Each one sees 3 patients simultaneously for 5hrs/day

Three Master Clinicians
One Master Clinician
Three Individual Units (one unit =
one therapist and 3 patients under
the care of one therapist)
Motor learning protocol
requirements

Moved to part time
Hired as part time
1 full-time therapist, 3 patients receive treatment
simultaneously for 5 hrs/day

Therapist

Fulltime, licensed therapist, Master
Clinician with specialization in
neurorehabilitation.

Evaluates patients.
Generates motor learning goals
- near-term (1-2 weeks)
- mid-term (6 weeks)
- entire protocol (12 weeks).
Implements protocol for 3 patients simultaneously.
Progresses patients.
Presents patient progress and patient issues at
Clinical Board.

Supervising Therapist

80% FTE Master Clinician with
management experience.

Assigns and schedules patients.
Checks patient goals and weekly progress.

Microsystems

Intra-micro Patient

Copyright 2021 KEI Journals. All Rights Reserved

Visits: 1 time per day, 5 hours/day, 5 days/week for
60 visits
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Problem definition and preparation for model
development
The staffing problems of the research program
clinic reflected problems of clinical staffing at large.
Specifically, a full-time scope of work from an expert
clinician was needed, but it was not possible to locate
a full-time therapist; rather, five part-time expert

Page 5 of 20

therapists were available to fulfill the scope of work.
In the new model, the single therapist-patient
relationship was replaced by a daily, rotating therapistpatient relationship which was nested within the
mesosystem (neurorehabilitation research clinic
setting; Figure 1)16.

Figure 1. Illustration of the transformation (system redesign) for successful implementation of the 5-Member Team
model as an intra-meso component. The figure on the left side is the initial model and the right side illustrates the
system redesign.
Development of the Intervention: 5-Team Model
Through continuous quality improvement
methods, team members examined the problem,
generated the model, implemented the model, and
examined the success of the model during
implementation. Model development was conducted
using an iterative (participatory action research20)
approach.
Full team meetings were held and
individual team members identified any issues they
observed in the developing model. A focus group was
then used to determine the best way to solve an
identified issue, and consensus from the group as a
whole was sought. During in-person meetings, all
Copyright 2021 KEI Journals. All Rights Reserved

members were given the opportunity to discuss any
issues they deemed necessary and notes were recorded
and maintained by the program director. Additional
methods of communication included group e-mails
and small in-person group meetings in dyads and
triads.
Preparation for model development
The problem was presented to the team, as
follows: “Three patients require receipt of a motor
learning protocol, 5 hours/day, 5 days/week for 60
visits. Staffing constraints require that these three
patients be seen simultaneously by one clinician on
any given day. With potential resources of 4 part-time,
http://journals.ke-i.org/index.php/mra
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treating therapists and one supervisor, what is the best
model for delivering care?”
At the initial meeting, participating group
members were requested to analyze their own
professional resources and their existing individual
necessary needs in order to participate in any solution
to the problem. Needs included childcare, learning of
the protocol, and coverage of the treatment schedule.
In a series of dyad and triad meetings, a potential
solution was generated for each of these needs.
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Model development
A second meeting was held to arrive at a
consensus for the best new model. Having organized
themselves to share resources and meet critical needs,
they constructed a 5-Team Model: one member would
serve as team supervisor, and the remaining four
would provide patient care one day per week (two
members alternated for the fifth day/week) throughout
the duration of a study subject’s participation.
Characteristics of the members of the 5-Team Model
are provided in Table 2.

Table 2. Master Clinician, Therapist Characteristics
Physical Therapist

Degree

Years of Clinical
Practice

1

Master of Physical
Therapy
Master of Physical
Therapy
Doctor of Physical
Therapy
Master of Physical
Therapy
Bachelor of
Physical Therapy

2
3
4

5

Three patients were treated simultaneously in a group.
Three different treating therapists each served as the
lead therapist for one of the three patients, all of whom
were treated simultaneously. Duties of the lead
therapist for a given patient included: 1) development
of patient goals and a treatment plan; 2) monitoring of
that patient’s progress across the week (even though
the given patient’s lead therapist was present only one
day per week); 3) generating a Clinical Board Meeting
report describing progress and goals at pre-/mid-/post-treatment so that it could be presented to the
research program members. The fourth treating
therapist agreed to present reports for all three patients
at the Clinical Board Meeting (because the others were
not present for that meeting).

Copyright 2021 KEI Journals. All Rights Reserved

11

Years of
experience
implementing
study
protocol
3

Team Role

treating/lead therapist

12

3

treating/lead therapist

6

3

treating/lead therapist

30

<1

35

9

treating
therapist/presenter at
clinical board meetings
Team supervisor

Communication
methods
during
protocol
implementation
At the initial implementation of the new
model, an in-person meeting established the
responsibilities of each team member. Subsequently,
communication was conducted across team members
using written patient records, emails, and almost daily
discussion with the supervisor, regarding patient
progression.
Patient protocol implementation
Patient characteristics are provided in Table 3.
Financial and resource constraints limited the study
sample size to 6 patients, which would allow us to run
the 5-Team care model twice. Data from this pilot
study could be potentially useful in the design of a
future larger study. During the first run, the model
http://journals.ke-i.org/index.php/mra
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could accommodate up to three patients, each of whom
received treatment five hours/day, five days/week for
60 visits (3 months duration), using a therapist to
patient ratio of 1:3. We repeated this for the second
run of the 5-Team care model. With one treating
therapist on any given day, the maximum number of
patients that could be treated simultaneously by one
therapist for five hours on that given day, was three

patients, which was tested in prior work18,19. The
patients in the treatment group were provided upper
limb motor learning and functional training, including
practice of coordination, task components and whole
functional tasks, both with and without practice-assist
technologies (shoulder/elbow robot and surface
functional electrical stimulation). The patient
treatment protocol is described elsewhere18,19.

Table 3. Patient Characteristics
Years Post
Age Range

Stroke Type
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Gender

Baseline FM

Cortical

Subcortical

Brainstem

1-3

≥4

21-49

50-76

M

F

Mean(SD)

3

2

1

5

1

2

4

2

4

19.67 (8.45)

Patient performance on a measurement of
coordination
in
response
to
protocol
implementation
The Fugl-Meyer Coordination Scale (FM; a
measure of coordination of isolated joint movement)21
was chosen to assess patient response to the
intervention. It has been extensively reported in the
literature and is recommended for use in experimental
studies22. An established MCID range of 4.25-7.25
points has been published for chronic stroke23.
Descriptive statistics were generated to determine
patient response on FM from pre- to post-intervention.
RESULTS
Accommodating the Innovation into the Local
Context: Initial Decisions
Table 4 provides an analysis of the 5-Team
Model including dimensions of innovation, starting
points, promoting factors and hindering factors (4.a.),
as well as techniques used (4.b). In our analysis, we

Copyright 2021 KEI Journals. All Rights Reserved

found that the most important promoting factor was
the strong focus by the 5 team members on producing
fidelity of the patient protocol in comparison to the one
full-time therapist standard model. Other important
promoting factors included particular characteristics
of all the team members including: high skill level of
each Master Clinician, conscientiousness in expending
the intellectual effort to do the best job possible,
maturity in accepting imperfect communication
methods, creativity in generating improved
communications across therapists, acceptance of each
other’s differences in communication and thinking
styles, confidence that speaking up about problems
would result in solutions, and flexibility and capability
to work in dyads and triads to solve problems as they
arose. Finally, the leadership of the Research Program
(Mesosystem level16) empowered the team members
in that problem identification, problem-solving and
implementation of the intervention was entrusted to
them.

http://journals.ke-i.org/index.php/mra
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TABLE 4. Local Context Integration and Techniques For Implementation
Table 4.a. Analysis of Innovative 5- Team Model Integration into Local Context
Dimension of Innovation for the
Starting Point:
Promoting Factor
Hindering Factor
5-Team Model
Initial Decisions
Job Sharing by Four Master
Clinicians to Implement a Complex
Neurorehabilitation Protocol (+ one
supervising therapist)
Focus: Motor recovery for
neurologically impaired

Therapist research
program members
were open to problemsolving and attempting
a new model
Stroke (recover upper
limb motor function)

5-Member Team

Needs and resources
assessed for each
individual

Different treating therapist every
day

Each of three
therapists serving as
lead therapist for each
of three patients,
respectively. One
therapist serving as
presenter of patients at
Clinical Board (total,
4 treating therapists).
Lead therapist for each
patient, generated
goals for that patient
as well as treatment
plan.

Group of patients (3)

One supervisor

One treating therapist

Spent up to .75hrs on
each of 4 days/wk
Discussion previous
day’s results & .75hrs
on current day’s
results
Presents to Clinical
Board, once/wk

Copyright 2021 KEI Journals. All Rights Reserved








Dearth of qualified
full time staff
Plethora of part-time
qualified staff

New Model being tested for
motor recovery; High
motivation (patients,
therapists)
Strong, committed team
members; open
communication; culture of
acceptance of each other and
willingness to think
creatively
Therapists invested in patient
progress and recovery.
Master Clinician level of
expertise.

No Precedent
No guidelines
Concern for patient
outcome

Patient impairments
resistant to intervention,
prior to this protocol
No day when all could be
physically present for
planning

Amount of detail that
needed to be communicated
from day to day

All therapists were skilled
enough to understand the
overall goals for each patient
and the purpose of the
treatment plan

Therapists were extremely
conscientious and were
concerned for patient
outcome, since a given
therapist could not observe
each day.
Treating therapists motivated Supervisor had planned
to receive and give detailed
absence on Wednesday of
verbal communication, so
each week. Therefore, the
that continuity of care would Wed therapist received no
be optimal
verbal direction from
supervisor.
This therapist was willing to
This function was timeassume responsibility for
consuming, especially
presenting all three patients at during the first phase.
Clinical Board, on the day
that she worked (Tuesday).

http://journals.ke-i.org/index.php/mra
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Table 4.b. Techniques and Processes for Implementing 5-Team Model
Technique
Starting Point
Promoting Factor
Hindering Factor
Whole-team meeting
Therapists
viewed
the
 Problem dimension
 Not initially apparent how
convened
available scope of work as
identified
needs and resources could be
(teleconference/ inimportant and satisfying.
matched.
 Needs assessment
person) and problem
requested
 Concern for patient outcome.
presented.
 Available resources
Facilitative/supportive
requested
leadership style.
Email, phone, in Each of 4 therapists Team members were creative
 None of the 4 treating
person meetings of
had potentially 1 or and generous.
therapists was present on the
dyads/triads to discuss
1.5 days/week
same day to have a meeting.
needs and resources
available.
 Competing other
 Supervising
responsibilities outside of the
therapist had up to
workplace.
1.5 hours/day
available.
 Each team member
had unique needs.
Email communication All resources and ideas  Draft model components
Concerns regarding unfamiliarity
from research director for constructing 5with details of the protocol, on the
were either suggested or
to whole team.
member team were
part of two team members.
agreed by team members.
compiled.
 Team members were
familiar with the theory
and principles of the
protocol implemented for
patients.
Review of forms was
Existing form was
In-person whole group meetings
 Existing form was
conducted iteratively
edited and changes
of team members were not
familiar.
by all team members
were compiled
possible, except rarely.
 All team members were
by email.
deeply invested in setting
up good communication
methods.
In-person meeting 4
Prior day’s patient
Treating Therapist and
On Wednesday the supervisor
days/week between
progress was reviewed. supervising Therapist’s work
was off-site. The Wednesday
supervising therapist
stations were adjacent.
therapist did not have the
and treating therapist
advantage of the in-person
for that day.
communication
Whole group meeting
(in-person and
teleconference)

a) Discrepancies across
team members were
identified regarding
terminology for
treatment principles.

Team members were eager to
implement the patient protocol
in a manner that would be
most likely to produce motor
recovery for patients.

b)Patient group 1
ended: problems
identified with 5Member Team Model
implementation.

Solutions to problems were
proposed, not imposed.

Copyright 2021 KEI Journals. All Rights Reserved

Dissatisfaction expressed by
Therapists regarding lack of time
within a single work day to
perform at accustomed level of
productivity.

http://journals.ke-i.org/index.php/mra
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Technique

Starting Point
c) Patient group 2
began: solutions to
problems proposed and
adopted.

Promoting Factor
 Team members were
eager to do a good job.
 Team members were
able to identify human
limits.

Compatibility with
existing norms and values

Table 5. Evaluation of Innovation
Promoting Factor for 5Hindering Factor for 5Member Team
Member Team

Engaging, meaningful,
challenging work for parttime, Master Clinicians.
Dearth of full-time Master
Clinicians.
Consistent with prior
existing successful motor
recovery patient protocol

Hindering Factor

needed adjustments, we utilized the schema by Grol et
al.24, which suggests the importance of identifying
promoting and hindering processes during the
implementation process (Table 5). A variety of
communication processes were used during
implementation including whole-group and smallgroup meetings, email communication, and phone
meetings.

Implementation of the Innovation and Further
Refinement of Processes
Because
the
team
composition,
communication system, and patient treatment were
complex, it was important to facilitate an environment
in which adjustments and refinements could be made
during the implementation process. In order to
monitor the implementation process and identify

Characteristic of
Innovation
~Degree to which
innovation provides or
is:
Relative advantage or
utility over existing or
other methods
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-

No guidelines
Trepidation over
unknown
- Concern for patient
outcome
Never before
implemented with a
different therapist every
day

How issues were addressed to
facilitate Implementation and
Sustainability

Team members solved the
problems and developed model
components (facilitation,
supportive leadership style)
-

Complexity of
explaining,
understanding, and using
the intervention protocol

All understood the complex
patient intervention protocol

Copyright 2021 KEI Journals. All Rights Reserved

Both of these were
complex: 1)
Communication of the
daily patient
performance; 2) basis for
progressing patient.

-

Consensus & buy-in
obtained for all team
members
Attempt made to address
individual team member
issues as they arose
Discussions held regarding
differences in
communication styles &
particular communication
needs
Team members devised the
following: Simplified note,
and more complex detail
for longer note

http://journals.ke-i.org/index.php/mra

Jessica P McCabe, et al. Medical Research Archives vol 9 issue 4. April 2021

Characteristic of
Innovation
~Degree to which
innovation provides or
is:
Costs relative to benefit
and level of investment

Promoting Factor for 5Member Team

Hindering Factor for 5Member Team

How issues were addressed to
facilitate Implementation and
Sustainability

-

During the first round of
3 patients, the therapists
felt compelled to work
over-time to fulfill agreed
scope of work

-

-

Therapists had the
advantage of
contributing advanced
neurorehabilitation
methods to patient
recovery
Therapists had the
advantage of making a
strong contribution to a
complex team effort

Risks related to
uncertainty regarding
results and consequences

Flexibility, adaptability
to situation/need of
patient target group &
therapist team members

Page 11 of 20

Honesty & flexible thinking
were qualities of the team
members, partially made
possible through a caring
and flexible approach of
research program leadership

Copyright 2021 KEI Journals. All Rights Reserved

High risk, with no
conceptual model for
designing &
implementing the 5member team for this
complex patient
intervention
The non-flexible
issues/components were:
frequency & duration of
the patient protocol;
Necessity to accurately
apply treatment principles
& therapeutically
progress the patient(s)
every day

Decisions held to address
frustrations & encourage
honest limitations to one
work-day per week.
- Scope of work had to be
revised so that “lead
therapist” job for a given
patient could be completed
within the available single
day/week.
- Efficacy of patient
outcome was questioned
during the model testing.
- Research Director formally
assumed responsibility for
patient efficacy, relieving
team members of the overburdening concern
The team & research program
leadership supported the risk
taking

Frank discussion was held
regarding potential & actual
lapses of communication
across therapists & how each
team member could improve
‘patient hand-off’ for the
subsequent day. Discussion
was maintained at the process
level (not individual
characteristics).

http://journals.ke-i.org/index.php/mra
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Characteristic of
Innovation
~Degree to which
innovation provides or
is:
Involvement of target
group in development

Page 12 of 20

Promoting Factor for 5Member Team

Hindering Factor for 5Member Team

-

How issues were
addressed to facilitate
Implementation and
Sustainability

High involvement of all
team members

No more than two team
members were present
on the same day.

-

Teleconference, phone,
email were used
extensively to
communicate and
coordinate
Iterative planning
procedures were used
to ensure participation
& unanimous
consensus on model
components

-

Divisibility so able to try
out parts separately

Trialability, reversibility
without risk if doesn't
work
Visibility,
observability of results
by other people
Centrality of impact on
daily working routine
Magnitude,
disruptiveness,
radicalness
Duration for when
innovation must occur
Form, physical
properties of innovation:
material or social;
technical or
administrative
Nature of presentation:
length, clarity,
attractiveness

Because 3 patients were
treated simultaneously,
the model was not
divisible
Back-up plan in place if 5member team model did not
work
High visibility. Patients
were aware. Other research
program staff were aware
Part-time work that required
high-level thinking of
Master Clinicians

The model was successful
enough that the back-up plan
was not employed
Patients improved under the
model
Patient gains contributed to
meaningfulness of work
High

The team was composed of
individuals willing to take a
risk

This was a time-limited test
of a model
Physical: no change

High administrative &
scheduling changes

High attractiveness in terms
of meaningfulness of the
work & contribution to a
team effort

Low clarity because of
the complexity of the
patient intervention &
necessary
communications of such
complexity

One of the main hindering factors was that after
treatment began, there was no day when the 5 team
members were assembled together. A second
hindering factor was the complexity of the patient
Copyright 2021 KEI Journals. All Rights Reserved

Began development of written
& video protocol teaching
materials

treatment intervention and the need to precisely
progress patients each day. The upper limb motor
learning protocol is a complex endeavor, which
requires considerable expertise from the Master
http://journals.ke-i.org/index.php/mra
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Clinician regarding the conduct of motor learning for
those with neurological deficits following stroke. The
nature of the patient intervention each day (60-day
protocol) is critical; if too little or too much challenge
is demanded of the patient, no progress is made. For
a 5- Team Model to produce patient recovery, each
team member must understand exactly what should be
implemented that day, based on the previous day’s
achievement by the patient.
Mid-Project Focus Group
After one group of three patients had been
treated for 60 visits, a mid-project focus group was
held. Team members identified the issues listed below
and action steps to address the issues. After the
following issues were addressed, a second group of
three patients was treated for 60 visits.
A. Issues Identified and action steps generated.
1. Sense of not doing a good job during use of the 5Team Model; whereas, each therapist had experienced
the sure knowledge that she had always previously
done a good job using the full-time single therapist
standard practice model, and every day patient
treatment: This issue stemmed from not seeing the
patient every day; not knowing from direct
observation whether the treatment provided on a given
day was fitting properly into what came before or what
came after; and less experience with the specific
protocol (2 team members). Assurance was provided
by research program leadership that patients had
improved as expected and protocol implementation
was correct.
2. Poor communication regarding what each patient
should be receiving for the day. Even though notes
were written by each treating therapist, as planned, this
was considered not sufficient by some. For example,
because the supervisory therapist was not available on
Wednesday, the Wednesday therapist was receiving
only written notes; we determined that the verbal
communication was critical for particular content,
such as the exact set-up for a given exercise, and exact,
fine-grained detail of patient response and treatment
progression.
To address this concern, direct
communication was instituted between the Tuesday
Copyright 2021 KEI Journals. All Rights Reserved
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and Wednesday therapists (no supervisor). In this
manner, each therapist’s concerns were identified and
resolved. Each dyad from day-to-day refined the
manner and detail to be communicated.
3. Different cognitive styles and communication styles
were used by each therapist. The cognitive process
styles of each therapist became more apparent during
discussions of preferred received communications.
Across the team members, there was a continuum of
successful cognitive processing styles, from highly
objective to highly intuitive. Some therapists were
entirely comfortable with the communication that they
were receiving, and others identified a need for better
and more detailed communication. The validity of
each style was affirmed. During the discussion, each
team member expressed an awareness of additional
ways in which she herself could enhance her
communication content in order to mesh better with
the preferred cognitive process style of the receiver.
4. For each patient in the group, one of the therapists
was assigned ‘lead therapist’, with responsibility to
generate the treatment plan and a mid- and posttreatment report.
This responsibility proved
unreasonable since each worked only one day per
week. Therefore, for the second round of model
implementation, this duty was assumed by the
supervising therapist. Team members provided input
and assistance to the supervising therapist, in that
regard. Adjustment was made also at the Mesosystem
level, in that additional time was allocated to the
supervising therapist for this duty.
5. Because all team members had to communicate and
understand each other’s patient treatment in great
detail, it became clear that a common lexicon was not
as securely in place as was desired. A meeting was
held to better clarify terminology for patient
evaluation methods, goal statements, and treatment
progression terminology.
Table 5 provides an accounting of the key
changes over time and the strategies employed; for this
we have used the framework provided by Grol and
Wensing’s characteristics of innovations framework24.
We found that a critical aspect of innovating a new
http://journals.ke-i.org/index.php/mra
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treatment delivery model was the response of
everyone to problems. Flexibility proved a key factor
in utilizing continuous quality improvement
throughout the process. The changes in process and
responsibility described above are examples of the
flexibility and support of Mesosystem level
leadership. The willingness of team members to
provide an honest assessment of problems is evidence
of the functional level of the group process employed
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during the focus group meeting, and the atmosphere of
the program itself.
Quantitative Patient Data:
Stroke Survivor
Response to Treatment
All patients demonstrated a clinically
significant gain in FM (Table 6; range of change from
pre-treatment to post-treatment: 6-20 points; mean,
11.5 points).

Table 6. Change in FM pre- to post-intervention
Subject

Pre-FM

Post-FM

Pre-Post
Change

Clinically
significant?
(> MCID *)

1

16

27

11

yes

2

34

40

6

yes

3

21

27

6

yes

4

8

18

10

yes

5

19

39

20

yes

6

20

36

16

yes

Group Mean (SD)

19.67(8.45)

31.17 (8.61)

11.5 (5.58)

yes

MCID, Minimum Clinically Important Difference threshold, 4.25 points

DISCUSSION
Overall, the study contributes in a number
ways to the literature.
Through mitigation of
hindering factors and enhancing promoting factors, we
developed and implemented a model that proved
sustainable through meeting the work/life balance of
part-time highly skilled professionals and delivery of
an efficacious motor learning protocol for stroke
survivors,
Mitigation of hindering factors
In developing the current treatment model, we
initially faced a number of hindering factors, including
no precedent and no guidelines for handing off
patients, who were in a complex motor learning
protocol, to a different therapist each day. The
participatory action20 approach was instrumental in the
successful mitigation of hindering factors. Basic to
this approach is its iterative, continued improvement
process, which embodied the therapists’ participatory
Copyright 2021 KEI Journals. All Rights Reserved

creative problem-solving and discussions focused to
obtain consensus. The success of this approach was
borne out in successful mitigation of a number of
hindering factors.
One hindering factor was initial concern for
patient welfare, fueled by the knowledge that we
would be dealing with a known treatment-resistant
motor dyscoordination problem in this patient
population and that past success had been based on a
consistent therapist across 60 treatment sessions19.
Additionally, the treatment protocol, by necessity, is a
complex series of exercises progressed according to
multiple principles of motor learning and based on
accurate daily observation and assessment of the
individual patient; it requires expert judgement in
constructing the custom-designed motor learning
exercises for any given day, if the patient is to
improve18,19,25. Thus, there was legitimate concern
that a different therapist every day would prevent the
http://journals.ke-i.org/index.php/mra
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usual ability of therapists to effectively progress the
patients. Indeed, there was no initial basis upon which
to trust that the 5-Team Model would improve
treatment-resistant upper limb dyscoordination, given
that the treating therapists had no experience handingoff patients every day of the week. We mitigated this
hindering factor and other hindering factors, through
participatory group process, by listening to each
clinician’s concern, and by working to address the
concern or problem until there was a consensus and
level of comfort with moving forward. Notably, this
process was iterative, continually applied to assessing
the smoothness of operation, patient progress, and
effectiveness of solutions to problems.
A second major hindering factor was
communication. For example, during the mid-point
focus group, we addressed the situation that the
treating clinician on Wednesday did not have the
advantage of in-person interaction with the
supervising therapist and relied only on the written
notes from the day prior. In this instance, it was clear
that additional communication would strengthen the
care delivery provided by this therapist; thus, oral
communication was instituted to improve the hand-off
by having the clinician from the prior day speak by
phone with the Wednesday therapist. Also, to
preserve fidelity of the treatment protocol, we
instituted more detailed written description of motor
task set-up, as well as more detailed notes on
achievement of motor coordination milestones on any
given day.
These two aspects of continuous
improvement examples ensured that motor
coordination practice was optimally progressed from
day to day.
A third example of mitigating the hindering
factor of communication entailed a major revision of
delegation of responsibilities within the 5-Team
Model. By re-allocating report generation, we reduced
responsibilities for treating therapists so that each
could focus more completely on delivering the
intervention and capturing greater detail in written
notes and other communications. We increased
responsibilities for the therapy supervisor to include
generation of reports, both written and oral for
presentation to the team (initial care plan, as well as
reports at mid- and post-treatment). This change in
Copyright 2021 KEI Journals. All Rights Reserved
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responsibility was sensible, given the specific
knowledge of each patient that the supervisor
possessed, and the greater time needed for the treating
Master Clinicians to devote to the intervention and
communication among themselves during patient
hand-offs.

Enhancement of Promoting Factors
Efficacious
treatment
protocol,
demonstrated in prior work with a consistent
therapist across multiple treatment sessions. A
major promoting factor in the current work was that
we sought to administer a treatment protocol with
known efficacious results, when a consistent therapist
treated the patients across sessions. Therefore, we
were attempting to test only a new delivery model of
an otherwise efficacious treatment. Our enhancement
of this promoting factor was key to the current results
which provide evidence that even with daily hand-off
to a different therapist, there was faithful
implementation of the 5-Team Model for
neurorehabilitation.
One important measure of
success was the equal or better patient response to
treatment for the new 5-Team model versus the
standard consistent therapist model17–19,26,27. Based on
prior basic and clinical science work, we can note
specific principles required for successful motor
learning, as follows: coordination practice as close to
normal as possible28,29; high repetition of productive
motor practice30–33; focused attention to the motor
practice34; and specificity of training35. Though some
of these principles were identified many years ago,
they were not tested in the human chronic stroke
population in a comprehensive, coherent manner until
more recently18,19.
More detail of protocol
components has been published elsewhere19.
Necessary expertise of neurorehabilitation
physical therapists. A second promoting factor in the
study was that the therapy team was composed of
Master Clinicians. In order for the known successful
treatment protocol to produce recovery of
coordination, it is necessary for the protocol to be
administered by experts in motor learning. The
treatment protocol required that the Master Clinician
possess the following skills and abilities: accurate
http://journals.ke-i.org/index.php/mra
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assessment of motor performance initially, and on
each day of treatment; awareness training for the
patient regarding impaired movement and normal
coordination; progression of the treatment program
each day according to customized motor capability
and impairments of the given patient; customized daily
progression that is constructed so as to avoid
occurrence of too great or too small a challenge that
could interfere with motor learning; high repetition of
productively practiced motor tasks; single joint
movement practice alone and also embedded within
practice of complex limb movement and functional
tasks19. A Master Clinician applies these treatment
components, avoiding any possibility of simply
‘counting repetitions’ and avoiding the use of a
general, preconceived exercise prescription. Rather,
the Master Clinician is expert in basing upper limb
motor learning on daily assessment and customdesigned finely-incrementalized daily progression19.
A critical feature in the Master Clinician skillset is the employment of a patient centered approach.
Others have noted that the Master Clinicians who
employ a patient-centered approach, produce greater
recovery of function versus therapists with the same
number of years of experience, but who do not use a
patient-centered paradigm of care36. A patientcentered approach, in this case, entails empowering
the patient by teaching the difference between
dyscoordination and the normal coordinated
movement desired. The importance of this concept in
stroke rehabilitation was identified many years ago 37,
but perhaps not universally applied due to time
constraints in the current rehabilitation milieu. In the
current treatment protocol, this patient empowerment
or ‘awareness training’ is required every day, as the
patient progresses through a sequence of coordination
practice exercises.
In this way, after patient
instruction and full understanding, the patient is
independent in the practice of that particular exercise,
with the sure knowledge of the difference of the
desired coordinated movement versus the undesired
dyscoordinated movement. In a comparison of Master
Clinicians versus others with the same years of
experience, others have identified the following
additional differences in Master Clinicians: a richer
knowledge base; greater use of movement
Copyright 2021 KEI Journals. All Rights Reserved
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observation; and self-reflection to continually improve
their own professional performance36. Even very early
papers supported expert decision-making versus
prescription-based treatment for stroke survivors,
which called out advantages such as more accurate
assessment of motor control deficits; ability to
synthesize the multiple relevant factors in motor
control and motor dysfunction; ability to generate a
custom or novel approach and treatment progression
for a given patient based on past experience and which
is necessary for stroke survivors who each show a
unique composite of impairments38,39. Thus, we
enhanced the ability of the Master Clinicians to
administer the treatment protocol according to their
best work; we accomplished this by carefully and
effectively addressing their identified obstacles both
initially and as obstacles emerged.
Work/life balance and capitalizing on
professional experience and Master Clinician
qualifications. The initial motivating factor for the
study was achieving a satisfying work/life balance for
Master Clinicians who needed a reduced work
schedule. This was a promoting factor in terms of
motivation of the team to work toward achieving the
goal. Still, in the current professional field, work/life
balance can be a challenge. It is suggested that balance
is met when employees experience fulfillment in both
work and non-work aspects of their lives40. Work-life
balance requires the development and nurturing of a
healthy work environment which allows individuals to
maintain balance between their personal needs and
demands of work40. Healthcare organizations that
engage those principles create a happier and more
productive work force40. The entire team was
motivated to enhance the initial promoting factor of
desired work/life balance in order to prevent loss of
needed Master Clinicians, to maintain fidelity of the
treatment protocol, and to produce recovery of upper
limb motor coordination.
Sustainability
ingredients
which
contributed to the success of the 5-Team model. A
number of sustainability ingredients were noted during
model implementation. First, the Master Clinicians,
the therapy supervisor, and the director expressed
great satisfaction in contributing to the patient
recovery of upper limb function; this level of work
http://journals.ke-i.org/index.php/mra
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satisfaction ensures continued commitment and
sustained employment. Second, the team members
felt empowered because they developed the
overarching model, and in the process, each of their
concerns were heard and addressed by the entire team.
Consequently, they were motivated to work iteratively
through issues that arose as they witnessed
amelioration of concerns and problem-solving. Third,
in support of good communication, the multi-modal
communication processes became a sustainability
ingredient. Fourth, the role of the supervising
therapist was a critical sustainability ingredient. The
supervising therapist was responsible to verbally
communicate with the treating therapist for the given
day, which served to supplement the written
communications between treating therapists. This
finding is understandable given the five-hour duration
of daily treatment for each patient, along with the
complexity of the treatment protocol and criteria for
patient progression; these factors made it difficult to
capture only in writing, the totality of the needed daily
information. Fourth, the 5-Team care delivery model
ensured an acceptable work/life balance for all
concerned, ensuring sustainability of employment for
the Master Clinicians. Fifth, and notably, the patients
exhibited excellent recovery of motor coordination
equal to or greater than that reported for patients seen
by a consistent therapist every day in standard care.
With recovery of patient coordination at this level, the
protocol and a five-team model is clinically
deployable.
CONCLUSIONS
Through continuous quality improvement
methods, a new model of care was designed to meet
the needs of a highly skilled current workforce for
flexibility, while maintaining the level of quality of
care. Successful implementation included addressing
a series of hindering factors in an iterative manner, as
well as enhancing promoting factors. These elements
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included the context within which the change was
implemented, the methods used in implementing the
change, the evidence that the change was successful,
and communication that the change was successful.
The context requirements included existing
framework and participating model members who
were willing to exert the required effort for success,
model champions. This high level of enthusiastic
participation along with strong leadership contributed
to long-term success, sustainability.
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