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Abstract

Background: The need for deliberately coordinated care is noted by many national-level organizations. The Department
of Veterans Affairs (VA) recently transitioned primary care clinics nationwide into Patient Aligned Care Teams (PACTs) to
provide more accessible, coordinated, comprehensive, and patient-centered care. To better serve this purpose, PACTs
must be able to successfully sequence and route interdependent tasks to appropriate team members while also
maintaining collective situational awareness (coordination).

Although conceptual frameworks of care coordination exist, few explicitly articulate core behavioral markers of
coordination or the related information needs of team members attempting to synchronize complex care processes
across time for a shared patient population. Given this gap, we partnered with a group of frontline primary care
personnel at ambulatory care sites to identify the specific information needs of PACT members that will enable them
to coordinate their efforts to provide effective, coordinated care. The study has three objectives: (1) development of
measurable, prioritized point-of-care criteria for effective PACT coordination; (2) identifying the specific information
needed at the point of care to optimize coordination; and (3) assessing the effect of adopting the aforementioned
coordination standards on PACT clinicians’ coordination behaviors.

Methods/design: The study consists of three phases. In phase 1, we will employ the Productivity Measurement and
Enhancement System (ProMES), a structured approach to performance measure creation from industrial/organizational
psychology, to develop coordination measures with a design team of 6-10 primary care personnel; in phase 2, we will
conduct focus groups with the phase 1 design team to identify point-of-care information needs. Phase 3 is a two-arm
field experiment (npact = 28/arm); intervention arm PACTs will receive monthly feedback reports using the measures
developed in phase 1 and attend brief monthly feedback sessions. Control arm PACTs will receive no intervention.
PACTs will be followed prospectively for up to 1 year.

Discussion: This project combines both action research and implementation science methods to address important
gaps in the existing care coordination literature using a partnership-based research design. It will provide an
evidence-based framework for care coordination by employing a structured methodology for a systematic
approach to care coordination in PACT settings and identifying the information needs that produce the most
successful coordination of care.
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Background

The importance of care coordination as a means to
improving health care quality has been widely recog-
nized. The Institute of Medicine has noted that “enhan-
cing care coordination is essential to improving quality”
[1]. In addition, a systematic review sponsored by the
Agency for Healthcare Research and Quality (AHRQ)
concerning care coordination strategies found that pa-
tients with chronic conditions such as congestive heart
failure (CHF) and diabetes benefited most from care
coordination interventions [1, 2]. Although numerous
strategies designed to optimize coordination among
multidisciplinary care teams have been proposed, high
quality evidence and related insight into best practices
for coordinating care remains underdeveloped.

The Department of Veterans Affairs (VA) recently
completed implementation of Patient Aligned Care
Teams (PACTs, known outside the VA as the Patient
Centered Medical Home) [3], a team-based model of
providing health care, into primary care clinics nation-
wide. PACTs aim to provide accessible, coordinated,
comprehensive, and patient-centered care to address
both the preventative and chronic care needs crucial for
achieving population health. One of the most critical
principles of PACT is care coordination.

Like any team-based model of work, PACTs work
collectively on interdependent tasks to deliver evidence-
based care that could not be accomplished as effectively
by a single provider. For example, screening for colorec-
tal cancer is a coordination-intensive PACT function.
Previous work demonstrates that a primary care pro-
vider must go through a process involving as many as 25
steps and handoffs among up to eight different clinic
personnel [4]. These complex processes are often prone
to errors that affect quality, safety, value, and patient
satisfaction. Effective coordination is central to address-
ing this problem. Research by Hysong and colleagues
found that lack of policies and ambiguous roles and
responsibilities (both essential components of coordin-
ation) are significant barriers to successful handoffs [5].
Additionally, their results highlighted timely, individual-
ized, and customizable feedback and tracking tools as
essential for both successful referral team coordination
[5] and improved quality of care [6].

Nearly 30 years of research underscores coordination
as one of the most critical functions of effective team-
based work in healthcare [7]. Team members must be
able to successfully sequence and route interdependent
tasks, as well as collectively anticipate, time, and make
sense of their work [7]. However, without necessary in-
formation and guidance on how to coordinate well,
members in teams are less likely to be able to maximize
their team efforts. This project explicitly seeks to identify
the specific information needs of PACT members that
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will enable them to coordinate their efforts, resources,
and processes in order to provide effective, coordinated
care for all ambulatory care patients.

Theoretical foundation: the Okhuysen and Bechky
framework

Although considerable literature exists documenting the
importance of care coordination [2, 8—11], an evidence-
base for successful implementation of care coordination
best practices remains scarce. This can be attributed to
the lack of clear conceptual understanding of what
coordination is and how best to achieve it. Although the
AHRQ framework for coordinated care [12] provides a
crucial starting point by enumerating specific coordin-
ation activities (e.g., facilitating transitions, assessing
needs and goals, monitoring, and follow-up) as well as
broad approaches to care (e.g, Health Information
Technology-enabled coordination and a “health care
home”), it fails to identify fundamental processes and
mechanisms needed to coordinate successfully, i.e., col-
lectively and effectively transition patients from primary
to secondary care and vice versa [7, 13]. Seeking a stron-
ger theoretical foundation, we used the Okhuysen and
Bechky coordination mechanism framework [7], which
is rooted in industrial/organizational (I/O) psychology
(the scientific study of behavior in the workplace), as
the theoretical foundation for this work.

Okhuysen and Bechky [7] propose an integrative frame-
work explaining the mechanisms of coordination and the
integrating conditions necessary to effectively achieve it.
This model is a context-free representation of coordin-
ation and can easily be applied to the healthcare coordin-
ation context. The framework articulates five mechanisms
underlying effective interdependent and collective per-
formance, in other words, coordination (see Table 1).

The five mechanisms enable three emergent condi-
tions: (1) accountability (clarity over who is responsible
for what), (2) predictability (knowing what tasks are in-
volved and when they happen), and (3) common under-
standing (providing a shared perspective on the whole
process and how individuals’ work fits within the whole).
A successful integration of these three conditions allows
team members to collectively accomplish interdependent
tasks. Research in I/O psychology and management
shows these mechanisms and conditions are associated
with better coordination and subsequently better task
performance [14, 15]. Thus, this conceptual framework
provides a solid theoretical foundation for understanding
the elements needed to help PACTs to more effectively
coordinate care. Uriarte [16] provides an excellent, ap-
proachable summary of this theoretical framework.

As providers move from the traditional clinic structure to
PACTs, they must adjust to several basic shifts in their
work, including the shift from an individual provider focus
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Table 1 Essential mechanisms for effective coordination
according to Okhuysen and Bechky's [7] coordination
framework

Coordination
mechanism

Definition/example

Plans and rules Explicit definitions of objectives, responsibilities,
and resource allocations (e.g., Who is allowed

to place a fecal occult blood test (FOBT) order?)

Objects and
representations

Technologies, tools, and any device used to
“create a common referent around which
people interact, align their work, and create
shared meaning” [7] (p. 474); for example, the
use of templates to place a consult for a
colonoscopy test.

Roles Expectations of specific individuals. For example,
which PACT member is supposed to follow-up

with the patient once test results are available?

Routines "Repeated patterns of behavior that are bound
by rules and customs” [7] (p. 477). For example,
when test results are completed, the ordering

provider is notified.
Physical proximity
among team
members

For example, where are the ordering provider
and the testing facilities located?

to a team-based model of care [17]. Though tools and
guidelines exist to aid in other transitions (e.g., from acute
to chronic care and from single patient to population
management), the transition from individual to team-based
care has far less evidence-based support [18]. Other tools
such as the Medical Home Builder” survey can help guide
practices in setting up the right infrastructure for a team-
based practice, and instruments such as the AHRQ’s Care
Coordination Measures Atlas [2, 12] can provide a snapshot
of broad-based care coordination; however, analogous guid-
ance is not yet widely available for team-based care. This
project will address this gap by identifying the information
needs of PACT members that will allow them to coordinate
their efforts, resources, and processes in order to provide
effective, coordinated care in a team-based environment
and will test the effectiveness of providing such information.

Objectives

Guided by Okhuysen and Bechky’s coordination frame-
work [7], “this project’s objective is to determine the
point-of-care information needs of PACT members to
successfully coordinate care and to identify the optimal
mechanisms of delivering that information at the point-
of- care.” We define point of care in the PACT context as
any setting where a provider evaluates clinical information
and makes a healthcare decision. This broad definition
encompasses both traditional face-to-face encounters at
clinical visits as well as non face-to-face interactions (e.g.,
telephone calls, secure messaging, or processing informa-
tion from the electronic medical record) that are integral
to PACT care delivery.
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To accomplish our objective, we will employ the Prod-
uctivity Measurement and Enhancement System (ProMES)
to systematically identify organizational objectives and
develop clear, accountable measures of coordination, which
in turn will help identify care coordination needs in PACT
settings. ProMES is a performance measure development
method from I/O psychology rooted in 30 years of empir-
ical and theoretical work in motivation, feedback, partici-
pation in decision making, and goal setting [19, 20].
ProMES uses specific criteria for evaluating measure qual-
ity, including several criteria used by the National Quality
Forum (see Additional file 1). Via this methodology, we
will accomplish the following:

1. Develop measurable criteria for effective coordination
in PACTs, prioritized and weighted by contribution
to overall quality of care.

2. Use the measurable criteria developed in Aim 1 to
identify the specific information needed at the point
of care to improve coordination and recommend
point-of-care aids for delivering the needed
information.

3. Assess the effect of adopting the aforementioned
coordination criteria and feedback on PACT
clinicians’ coordination behaviors. Our hypothesis:

H;—Coordination behaviors at sites adopting
measurable criteria and feedback will be
significantly more effective than coordination
behaviors at control sites.

Methods/design

As this protocol is intended to describe the details of a
partnership-based research project, we followed re-
cently published recommendations for reporting such
work [21].

Project description and study design

This project consists of three phases: (1) developing
measurable, prioritized point-of-care criteria for effective
PACT coordination, to be accomplished using ProMES
(detailed below); (2) identifying the specific information
needed at the point of care to improve coordination and
recommend point-of-care aids for delivering the needed
information, to be accomplished via focus groups with
the phase 1 participants; and (3) assessing the effect of
adopting the aforementioned coordination standards
and point-of-care aids on PACT clinicians’ coordination
behaviors.

Phase 3 consists of a trial with two arms: (1) a concur-
rent control arm drawn randomly from PACTs which
will be monitored passively and (2) a measurement and
feedback arm (two sites from a single regional network),
which will be involved in designing the coordination
measures and identifying the point-of-care aids and will
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receive periodic feedback on their coordination perform-
ance. The design of the three phases of the study is
summarized in the flow chart in Fig. 1. Each phase is
discussed below in detail.

Partnership approach

Research team

The issues and research questions addressed by this
project require a multidisciplinary team. Experts in the
field of I/O psychology (SJH, SJW, XC), public health
(TF), internal medicine (LAP), data management and
computer programming (MK), and statistics (AA) bring
together complementary expertise to provide the neces-
sary knowledge, skills, and experience to successfully
carry out the study.

Operational partners
This project will be carried out in close partnership with
the VA Great Lakes Healthcare system (known within VA
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as Veterans Integrated Service Network (VISN) 12 or
Network 12), which has seven VA medical centers and
over 30 VA clinics in areas of north-western Indiana,
northern Illinois, Wisconsin, and the Upper Peninsula of
Michigan. During the years, Network 12 has been dedi-
cated to excel in providing services to America’s veterans
by being innovative, productive, responsive, and account-
able. In this project, Network 12 provides protected time
for their personnel to participate in all three phases of the
study as well as access to related clinical data. The part-
nership enables us to implement the study design in a
targeted setting with the capacity to evaluate both scien-
tific and operational results.

Relationship between research team and operational
partners

Dr. Laura Petersen, co-principal investigator of this study,
has had a longstanding relationship with Network 12,
having conducted numerous performance measurement
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projects under contract with Network 12 for over a
decade. This allows for an equal partnership between the
research team and Network 12: the research team provid-
ing the scientific and methodological expertise as well as
protected research effort, and Network 12 providing study
sites, data, and protected operational time for clinical staff
to participate in the work. In addition, to ensure engage-
ment of key stakeholders with the project, an Executive
Steering committee is in place to provide guidance and
assistance for engagement with project sites throughout
the project. This steering committee is composed of
leaders and key stakeholders both at participating sites
and the VISN office.

Phase 1: develop measurable, prioritized point-of-
care criteria for effective PACT coordination
Overview of ProMES methodology

A common way to help develop new tools and products
such as the point-of-care aids, we propose to identify in
phase 2, is the use of focus groups to identify user needs
[3, 22]. One drawback of the traditional focus group ap-
proach, however, is that it can easily result in haphazard
and unsystematic identification of barriers, facilitators,
and solutions, particularly in the hands of an inexperi-
enced facilitator. With a complex topic such as coordin-
ation, unsystematic responses are even more likely. The
complexities of this topic demand a structured, system-
atic process to walk users logically and comprehensively
through all of the relevant components of coordination.
Once PACT members have a clear picture of the criteria
for successful coordination, identifying coordination in-
formation needs will be more feasible. Thus, developing
measures and criteria for effective coordination not only
teaches PACT members what effective coordination
should look like but also will help identify coordination
information requirements in patient care. To accomplish
this aim, we will use ProMES [20, 23] as the primary
method of data collection and identification of point-of-
care information needs.

ProMES is a comprehensive productivity improve-
ment approach firmly grounded in motivational theory
[24, 25] and performance measurement. It utilizes diag-
nostic measurement to optimize the effectiveness and
performance of people in complex organizations. ProMES
is designed with implementation in mind: incumbents of a
given work unit, supervisors, and upper level management
will engage in the development of measures for capturing
each important aspect of their daily work (in this case
coordination). Through a facilitated process, these mea-
sures are defined, weighted, and prioritized in order to
create indicators of both overall effectiveness and specific
aspects of daily work. Moreover, ProMES helps address all
three of Okhuysen and Bechky’s integrating conditions of
coordination. The process of identifying objectives helps
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clarify expectations (plans and rules), which helps improve
shared understanding among PACT members; the process
of developing indicators and contingencies helps clarify
roles and routines (thereby improving predictability and
accountability) by making expectations clear, thus requir-
ing team members to think about what they need to per-
form to standard.

Previous research in intensive care unit and mental
health care settings has shown that successful use of
ProMES can improve efficiency and quality of care. For
example, in studies conducted with a German mental
health hospital the ProMES methodology was utilized
across organizational levels for the top management
team, samples of nurses, and three samples of techni-
cians. Results indicated that overall productivity scores
for participating units were, on average, 0.78 standard
deviations higher after implementation [23].

Participants

The first step in ProMES is to form a “design team” that
will actively participate in the development process.
Ideally, design teams consist of 6—8 representatives from
an intact work group or department (preferably of vary-
ing roles), the work group’s supervisor, and 1-2 facilita-
tors. For this study, we will form a team composed of
key informants from each job title in the PACT teamlet
and extended team (provider, nurse/case manager, LVN,
clerk, dietician, pharmacist, social worker). In addition,
we will recruit a representative from each specialty that
treats the conditions of interest (oncology, cardiology),
as well as a Primary Care Team Leader (who will also
fulfill the supervisor role in the traditional ProMES
design team configuration). Finally, the design team will
have two facilitators, one based in Houston and one
based in the Network 12 area. The facilitators will be
independent of the process, rather than representatives
of any of the aforementioned parties. Two experts in
ProMES will train the facilitators in ProMES with spe-
cific emphasis on the objectives of this study, including
promoting the project to colleagues at their facility. We
will work with our existing Network 12 contacts to iden-
tify suitable individuals to serve on the design team.

In this project, we are also using ProMES to develop a
separate intervention: identification of point-of-care in-
formation needs. These steps stand to materially impact
existing workflows in the clinic; to maximize implemen-
tation success, buy-in is necessary from more than sim-
ply the design team members and their leadership.
Consequently, we will create an advisory team composed
of a similar job title and site distribution as the design
team, plus relevant stakeholders as needed, including key
leaders. The advisory team will provide feedback to the
design team at key points in the process and will help
champion the resulting aids to facilitate implementation
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at their home sites. The design team facilitator will also
facilitate advisory team activities, to help maintain some
organizational memory.

Procedures

The design team will participate in structured meetings to
identify coordination objectives (i.e., what is accomplished
by coordinating care) and coordination indicators (i.e., how
do we know we are achieving our coordination goals?), and
to assess the relative importance and value of each indica-
tor, referred to as “contingencies”. These meetings aim to
achieve a concrete set of standards and measures de-
signed to gauge how well PACT teams are performing
the act of coordinating. Although there is a recom-
mended total number of hours of face time for each
step, the specific meeting schedule will be tailored to
meet the participants’ needs.

Step 1: identify care coordination objectives

The design team will be led by facilitators in a 1-day ex-
ercise to identify care coordination objectives (see Table 2
for examples). Objectives will be defined by design team
members in the context of PACTs coordinating care for
the three conditions of interest. For each clinical condi-
tion, the design team is charged with answering, “what is
the PACT trying to accomplish when coordinating
care?” Trained facilitators will guide the design team to
arrive at three to six objectives that meet six recom-
mended criteria ([23]; see also Additional file 1). Objec-
tives will be compared against these criteria to ensure
their utility in subsequent steps.

Step 2: develop care coordination indicators

Generating indicators

After identifying the PACT’s care coordination objectives
for the conditions of interest, the design team will de-
velop indicators. For each objective the design team
answers the following question: “How would you show
that the PACT is meeting the stated objective?” To
accomplish this, the design team will ideally convene in
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a series of weekly 1-2 h facilitator-led meetings for a
total of approximately 25 h of face time. In these meet-
ings, they will identify a set of performance markers that
capture the extent to which the coordination objectives
are being achieved. This schedule helps limit fatigue and
cognitive bias and allows for reflection while still keep-
ing the process sufficiently fresh to make continued
progress. It also provides the opportunity to test the
feasibility of collecting marker data and consider barriers
(e.g., intrusiveness). We will work with our Network 12
partners to develop a schedule that is feasible for design
team members while still maintaining the scientific
integrity of the process.

Ensuring indicator quality

Each indicator must meet multiple criteria regarding its
validity, comprehensiveness, impact, feasibility, and us-
ability (see Additional file 1). An indicator information
form will be used to ensure the criteria are addressed
and document all relevant information for each indicator
(see Additional file 2). The resulting indicators will be
used as the measures needed to assess change in care
coordination (i.e., phase 3).

Advisory team review

Once indicators are drafted, the objectives and indicators
will be presented to the advisory team for review and
feedback. This step is essential for checking accuracy
and completeness of the system, ensuring alignment
with leadership objectives, and securing buy-in from
outside the design team. To accomplish this, the incum-
bent design team members (not the facilitator, though
he/she will be in attendance) will present the objectives
and indicators to the advisory team in a 1-h meeting.

Step 3: prioritize indicators by developing contingencies

In the ProMES methodology, contingencies refer to what
level of performance is acceptable or how much a given
level of improvement is valued. Contingencies are repre-
sented graphically as a function that shows how much a

Table 2 Sample potential coordination objectives and indicators resulting from ProMES methodology

Objective Indicator
1. Optimize balance of quality vs. length of life given patient 1. Score on patient preferences/satisfaction survey
f.'
preferences 2. Length of life compared to algorithm based on stages of disease
2. Ensure timely screening, delivery, and follow-up of care 3. Mean number of days between date provider orders test and date clerk schedules
appointment with the patient
4. Percent of patients eligible for screening tests who receive them in the specified
period.
5. Percent of patients eligible for diagnostic tests who receive them in the specified
period.
3. Ensure care is evidence-based and comprehensive by 6. Percent of provider type match per patient problem, i.e, the correct type of provider

providing the right expertise mix to care for patient

should be working on a patient for every problem on the patient problem list

Sample objectives and indicators are from a brief pilot ProMES session conducted for care coordination specific to cancer care.
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given performance level on a given indicator contribute
to overall effectiveness (in this case PACT coordination
effectiveness; see Fig. 2). A contingency function is
generated for each indicator. By relating each indicator
to overall coordination effectiveness, they are put on the
same measuring scale, ranging from -100 to +100. Thus,
the various indicators can be directly compared, priori-
tized, and combined into a single measure. Most import-
antly, it reflects an explicit statement of relative priority
among the different elements of coordination and de-
fines levels of coordination-related performance that are
expected and valued by the PACT and the facility.

Creating contingencies

The design team will convene for a total of 6-8 h to de-
velop a contingency function for each indicator. The design
team must identify the maximum and minimum possible
levels of performance, the minimum expected performance
level, and scale the various levels of performance to a
common metric of effectiveness for each indicator.
Pritchard and colleagues explain this protocol in detail [23].
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Leadership approval and implementation planning

Once the list of contingencies has been completed to the
satisfaction of the group, the incumbent design team
members (not the facilitator, though he/she will be in
attendance) will present them in a 1-2 h meeting with
senior leadership to obtain formal approval of the
contingencies.

Data analysis
No data analysis will occur during developmental phase 1.

Phase 2: identify the specific information needed
at the point of care to improve coordination and
recommend point-of-care aids for delivering the
needed information

Design

For this aim, the design and advisory teams will participate
in structured meetings in a format similar to ProMES to
identify point-of-care coordination information needs. In
addition, using the measures created in phase 1, we will

100

g

20

Effectiveness
<

70 75 80

)

Contingency Graph

Test Indicator 1
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min scores to each indicator relatively to the No. 1 minimum indicator

Fig. 2 Sample contingency graph. Note: This graph is used to help translating the score of the indicator to effectiveness on the overall coordination.
Zero on the vertical axis represents the expected level of the indicator. One hundred on the vertical axis represents the maximum level of the most
important indicator. Minus 100 represents the minimum level of the No. T minimum indicator if performing poorly on this indicator effect overall
coordination as much as the most important indicator. Then assign max scores to each indicator relatively to the most important indicator and the
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begin collecting baseline coordination data at the sites
intended to be studied in phase 3.

Participants
The participants for this aim will be the members of the
design and advisory teams described in phase 1.

Procedures

Begin measuring coordination

Upon completion of phase 1, we will begin securing the
necessary permissions to obtain the data required for gen-
erating the indicators developed during phase 1. Subse-
quently, measurement of PACT coordination will begin at
all four sites, using the measures developed in that aim.
The period between completion of phase 1 and identifica-
tion of point-of-care aids will serve as a baseline; during
this period, we will provide no feedback, only passively
monitor coordination.

Develop point-of-care aid recommendations
The final development step will involve crafting a docu-
ment recommending specific point-of-care aids by which
PACT members could receive prioritized point-of-care
information. The prioritized list of coordination objec-
tives and performance indicators developed in phase 1
provide PACT members with critical guidance: they
know what the objectives are in coordinating care, what
is expected of them, which aspects of coordination are
most important, and what level of performance is con-
sidered acceptable. The team now has what it needs to
identify its coordination information needs. For each
objective and its respective indicators, the design team
will review the performance indicators and contin-
gency functions to answer the question, “What coord-
ination information does each PACT member need to
accomplish these objectives to the levels of perform-
ance described in these indicators and contingency
functions?” The design team will be guided by the
Okhuysen and Bechky model, and they will identify
information needs with the goal of maximizing ac-
countability, predictability, and common understand-
ing. Once the list is generated, the design team can use
the indicator contingencies to prioritize the informa-
tion needs. To accomplish this, the design team will
convene for a total of 6-8 h. Focus groups meetings
will be recorded and field notes taken in order to ac-
curately capture the design team’s recommendations.
We will hold two to four meetings with the design
team to elicit the requirement characteristics of the
point-of-care aids. The discussion will be guided both
by Okhuysen and Bechky’s model as well as literature
on best practices for feedback delivery [26, 27].
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Leadership approval

The research team will compile the results from the
multiple meetings into a single set of findings. These
findings will be presented to the advisory team for their
review and feedback. The design team will then refine
the point-of-care aid ideas based on the advisory team’s
feedback. The design team and research team together
will then present the finalized point-of-care aid recom-
mendations to leadership for approval.

Phase 3: assess the effect of adopting the
aforementioned coordination standards and
point-of-care aids on PACT clinicians’ coordination
behaviors

Design and site selection

Our study will take place at four facilities within Network
12 with a high degree of alignment with PACT. Within this
subset, we will select sites based on geography (rural vs.
urban) and size (CBOC vs. VAMC) to ensure maximum
variation; we will approach sites uninvolved in other
projects from this CREATE to ensure an uncontaminated
study design.

Participants

For this phase, we will recruit members of all available
PACTs at the four Network 12 study sites. Given our site
selection criteria, we estimate each study arm will have
an average of approximately 152 members clustered into
28 PACTs. For purposes of informed consent, we will
treat all PACT members at a site as study subjects; we
are aware that not all PACT members may consent to
participate; however, our intervention is an intent-to-
treat design, and the unit of analysis is the PACT, not
the individual PACT member (our outcome of interest,
coordination, is by definition a collective construct).
Consequently, as long as at least the provider of a given
PACT consents, we will include that PACT’s data in our
analyses, taking into consideration the limitations of that
PACT’s data.

Optimal design software developed by Raudenbush
and colleagues [28] was used to calculate the estimated
effect size for varying levels of power for a multilevel
cluster randomized trial with repeated measures. With a
two-tailed alpha of 0.05 and 6 sites with an average of 10
PACTs per site, an intra-class correlation coefficient for
sites of 0.02 (estimated from prior VA data), and ap-
proximately 12 repeated assessments, we have 80 %
power to detect a medium-to-large effect size (§=1.13)
and 87 % power to detect a large effect (6 = 1.25). Pritch-
ard and colleagues’ [19] meta-analysis examining the
effectiveness of ProMES as improving productivity found
a large overall effect size (6=1.44); accounting for
moderators, effect sizes were as high as 2.21. Thus, we
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should be able to adequately detect improvements using
the proposed number of PACTs.

Procedures

Begin measuring coordination

Assessment of change requires a baseline; consequently,
we will use the time period between completion of phase
1 and completion of phase 2 to passively monitor coord-
ination at all study sites.

Identify point-of-care aids

The performance period will begin upon final approval
by leadership of the point-of-care aid recommendations
document.

Provide periodic and feedback

We will provide monthly audit and feedback reports on
the PACTSs’ coordination performance (as measured by
the indicators developed in phase 1) to all PACTs in the
intervention arm. We will use standardized, ProMES-
based audit and feedback reports as a starting point [29].
We will work with our Network 12 partners to adapt
reports to their needs based on their suggestions and
what research has shown to maximize feedback effect-
iveness [26, 27].

These reports will be utilized in feedback meetings
between the PACT Teams and the PACT Team Leader
to identify barriers and facilitators to productivity and
discuss strategies to implement needed change. PACT
Team Leaders will be trained on how to run these feed-
back meetings. Training will include interpretation of
the feedback report, as well as instruction on delivering
feedback in a team setting and discussing the results
with the PACTs. Previous research suggests monthly
feedback meetings constitute an appropriate time inter-
val for providing face-to-face feedback of this sort [19].
We will therefore suggest monthly feedback meetings,
adjusting this frequency interval based on the feedback
needs of the PACT and availability of indicator data.

Adjust system as necessary

Three months after the performance period begins, the
design and advisory teams will review the point-of-care
aids, providing suggestions for adjustments. The design
and research teams will collect suggestions and convene
for two 2-h meetings to make adjustments as needed.
Coordination will then be monitored from that point
forward using the revised point-of-care aids.

Measures

Coordination

Coordination will be assessed using the measures devel-
oped in phase 1. In addition, the contingency process en-
ables us to form an overall care coordination composite,
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defined as the simple sum of the indicators [23]. No
weighting or additional transformations are necessary, as
nonlinearity and complexities are accounted for in the
indicators’ contingencies (i.e., the transformation from raw
score to an effectiveness scale).

Care coordination

In addition to the ProMES-developed care coordination
measures, we will also monitor existing care coordination
measures in the PACT Compass (VA’s dashboard for
reporting a variety of quality, safety, and value measures
related to PACTs) for each study site. As of this writing,
these measures consist of the following: ER/Urgent Care
Utilization Rate by Panel, Inpatient Admission Rate, 2-day
contact post-discharge ratio, and 7-day contact post-
discharge ratio. With both standard measures of care
coordination and the ProMES-developed measures of
coordination in hand, it will be possible to discern the
extent to which the values of these existing measures of
care coordination are contingent upon coordination be-
haviors among PACT members. We will also be able to
compare agreement between measures of coordination
and standard process measures currently in use.

Data analysis

For each objective, we will create composite score of co-
ordination effectiveness, calculated per ProMES recom-
mendations, as the simple sum of all the indicators
relevant to that objective. The unit of analysis will be the
PACT. We will compare across arms the improvement
in coordination effectiveness score over time (baseline
vs. performance periods) using growth curve modeling.
Coordination effectiveness would be the dependent vari-
able; time point and study arm would be level 1 and 2
predictors, respectively. Each will be modeled separately.
A significant, positive main effect of time and study arm
will indicate differential improvement across arms over
time; an intervention arm slope that is significantly
steeper than the control arm indicates support for our
hypothesis. In addition to our planned hypothesis test,
we also have the opportunity to investigate the extent to
which performance on existing care coordination mea-
sures is a function of PACT coordination effectiveness.
We will conduct separate analyses for each care coordin-
ation measure in the PACT Compass. For each, we will
test a growth curve model with Compass measure as the
dependent variable and time, study arm, and the co-
ordination effectiveness composites as predictors. A
significant, positive main effect of coordination effect-
iveness after accounting for time and study arm would
indicate support for the hypothesis that better PACT
coordination behaviors is associated with better care
coordination outcomes as currently measured by the
PACT Compass.
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Trial status

Phase 1 of this study, measure development, is nearly
complete. Both design and advisory teams were formed to
develop and evaluate the objectives, indicators, and contin-
gencies. These development meetings are complete; we are
now finalizing the specific data sources for the indicators
developed, which will be used to prepare the feedback re-
ports in phase 3. The core study team is currently in phase
2 of the study and preparing for phase 3. We have modi-
fied our control arm sampling strategy from all available
PACTs at two VISN 12 sites to a random sample of PACTSs
from anywhere in VISN 12 to minimize contamination.

Discussion

Potential challenges and limitations

This project faces several potential challenges and limi-
tations. First, the research team and the participant team
are geographically dispersed. This creates challenges for
participatory action research, training, and for effective
communication. Virtual meetings and training strategies
will be critical. Second, the availability of clinical partici-
pants can be limited in many circumstances. In these
cases, the design team and advisory team meetings may
not have diverse representation of every role in the
PACTs. Third, given the size of Network 12 and the
availability of the clinicians, it is impossible for us to
have representations from all the PACTs. This may limit
the generalizability of the coordination measures identi-
fied and deemed acceptable by the teams.

Contributions to science and practice

This project will materially contribute to both the science
and practice of care coordination in several ways. Because
of its partnership-based design, this project is in some
respects a special case of a type 1 hybrid implementation
trial: it evaluates the effectiveness of the feedback interven-
tion tested in phase 3 but incorporates elements in all
three phases that allow us to adapt and tailor the imple-
mentation of the intervention to our partners’ needs.
Upon completion of the project, our partners will have
practical, feasible, and prioritized behavioral measures of
care coordination in PACT settings, which in conjunction
with regular feedback, can help PACTs pinpoint areas for
improvement. These measures have the added benefit of
potential for adoption beyond the borders of our oper-
ational partner. In addition, PACTs will have tangible aids
at the point of care to help them coordinate more
smoothly, and thereby, provide better quality of care. This
project also contributes to science by identifying elements
of coordination that are important regardless of clinical
condition or disease, thereby helping to unify the currently
fragmented literature on care coordination and team-
based care. Finally, the methodology we propose to use to
develop the aforementioned measures, ProMES, will be
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used for the first time not simply as the performance
measure development tool for which it is originally
intended but rather as an implementation intervention to
aid in identifying the interventions needed to improve
coordination. By using ProMES to systematically identify
the indicators of good coordination, point-of-care coord-
ination information needs become self-evident. This
innovative use of ProMES also marks a contribution to
both implementation science and management science
more broadly.

Additional files
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Performance Indicators [22]. (PDF 15 kb)
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