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Abstract
Background: Implementing change in primary care is difficult, and little practical guidance is available to
assist small primary care practices. Methods to structure care and develop new roles are often needed to
implement an evidence-based practice that improves care. This study explored the process of change used
to implement clinical guidelines for primary and secondary prevention of cardiovascular disease in primary
care practices that used a common electronic medical record (EMR).

Methods: Multiple conceptual frameworks informed the design of this study designed to explain the
complex phenomena of implementing change in primary care practice. Qualitative methods were used to
examine the processes of change that practice members used to implement the guidelines. Purposive
sampling in eight primary care practices within the Practice Partner Research Network-Translating
Researching into Practice (PPRNet-TRIP II) clinical trial yielded 28 staff members and clinicians who were
interviewed regarding how change in practice occurred while implementing clinical guidelines for primary
and secondary prevention of cardiovascular disease and strokes.

Results: A conceptual framework for implementing clinical guidelines into primary care practice was
developed through this research. Seven concepts and their relationships were modelled within this
framework: leaders setting a vision with clear goals for staff to embrace; involving the team to enable the
goals and vision for the practice to be achieved; enhancing communication systems to reinforce goals for
patient care; developing the team to enable the staff to contribute toward practice improvement; taking
small steps, encouraging practices' tests of small changes in practice; assimilating the electronic medical
record to maximize clinical effectiveness, enhancing practices' use of the electronic tool they have invested
in for patient care improvement; and providing feedback within a culture of improvement, leading to an
iterative cycle of goal setting by leaders.

Conclusion: This conceptual framework provides a mental model which can serve as a guide for practice
leaders implementing clinical guidelines in primary care practice using electronic medical records. Using
the concepts as implementation and evaluation criteria, program developers and teams can stimulate
improvements in their practice settings. Investing in collaborative team development of clinicians and staff
may enable the practice environment to be more adaptive to change and improvement.
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Background
Translating research into practice has been difficult to
achieve by many health services leaders, despite tools such
as benchmarks and clinical guidelines [1]. The result is
'underuse, overuse, and misuse' of healthcare interven-
tions [2-5] and national concerns related to patient safety.
Despite the large scientific knowledge base providing evi-
dence for quality healthcare, much of it is not used [3,6].
Health care systems continue to provide care that is highly
variable and fails to achieve sustainable change in practice
patterns through the adoption and implementation of
recognized best practices and evidence-based medicine
[7]. Information technology that can guide care, support
best practices, and enable measurement is often not yet
implemented in many primary care practices. Where elec-
tronic medical record (EMR) tools are used, a learning
curve poses a barrier for physicians on the path to quality
improvement [8].

Implementing tools to use evidence as a basis for deci-
sion-making in clinical practice requires concerted actions
by individual clinicians and leaders that are often consid-
ered beyond the scope of usual practice management.
New approaches are needed to create clinical environ-
ments where people can easily implement new ideas, use
research findings, adopt best practices, and improve clini-
cal outcomes. Many researchers have identified facilitators
and barriers to adopting a more evidence-based practice
[9-13], and some have recommended that organizational
culture may need to be changed [14-17]. Leaders can play
a pivotal role, addressing characteristics of the practice
environment affecting culture, thus influencing the
responsiveness of the players to change.

Primary care practices are complex adaptive systems that
cannot improve in a linear and prescribed manner [18-
20]. The competing demands of the practice and inertia by
clinicians must be considered when introducing improve-
ments in the delivery of care [21,22]. Complexity science
provides a lens that encourages local adaptation of proc-
esses to suit the needs of the practice members involved,
yet the larger policy contexts that affect the care environ-
ment often require identification of a specific process for
change to be successful [23].

This research explored the process of change used to
implement clinical guidelines for prevention and treat-
ment of cardiovascular disease and stroke within practices
participating in the PPRNet-TRIP-II (Practice Partner
Research Network-Translating Research into Practice) ran-
domized clinical trial. PPRNet-TRIP-II tested the impact of
quarterly performance reports, site visits, and network
meetings on guideline adherence in primary care practices
that use a common EMR tool [24]. The logic behind the
intervention and the strategies used by practices to

improve care [25,26] and the results of the clinical trial are
reported elsewhere [27]. Study findings demonstrated
performance improvements made by the practices, but
did not explain how the practices accomplished meaning-
ful change. The research reported here was designed as
part of the process evaluation of the PPRNet-TRIP II study,
to develop a theoretical framework explaining the process
of change, so that more informed implementation and
evaluation might be facilitated in future studies or dem-
onstration projects.

Methods
Guiding framework
This study was guided by a number of pre-existing concep-
tual frameworks, most notably microsystems [28,29]. A
microsystem is defined as a 'small organized patient care
unit with a specific clinical purpose, set of patients, tech-
nologies, and practitioners who work directly with these
patients'. Primary care practices are distinct clinical prac-
tice units with a designated purpose and function, fitting
this definition well. Nine instrumental components of
successful practices or clinical environments were previ-
ously identified within the Institute of Medicine's study
on microsystems.

Microsystems are organized around four conceptual
quadrants (each with instrumental components), includ-
ing: Leading Organizations (clinical microsystem leader-
ship, culture, organizational support); people (patient
focus, staff focus, interdependence of the care team); per-
formance and improvement (process improvement, per-
formance patterns; and information (information and
technology). Using microsystems as an overarching per-
spective within this research facilitated understanding
how leadership functioned in each practice; the roles of
the people working within the practice; the level of per-
formance and investment in improvement; and the way
information was handled, both at the technological and
basic communication levels. This provided an organiza-
tional structure to examine the context of implementing
change in practice. Microsystems guided a cultural assess-
ment of the practice's implementation of change which
focused on the relationships of the individuals involved,
and the interdependence and effectiveness of the team.

Site visits to the practices enrolled in the intervention
group of PPRN-TRIP-II created the opportunity for the
lead author to directly observe practices in their natural
environment and record field notes. Semi-structured
interviews provided perceptions of staff and clinicians
about each practice setting, including leadership and
organizational characteristics. An integrated approach
[30] to qualitative data analysis was used that incorpo-
rated inductive code generating, as well as a deductive
organizing framework from the multiple theoretical per-
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spectives that guided this research. A hermeneutical proc-
ess of immersion and crystallization [31] confirmed the
conceptual framework as an explanatory theory on the
process of change. The institutional review board at Med-
ical University of South Carolina approved this research.

Sample and sampling strategy for the practice interviews
Eight primary care practices within the PPRNet-TRIP II
intervention group participated in semi-structured inter-
views. The sample included small private internal medi-
cine or family medicine practices that used a common
EMR system (Practice Partner™, Seattle, WA), joined a
practice-based research network (PPRNet), and agreed to
participate in the parent study investigating quality
improvement (QI) for primary and secondary prevention
of cardiovascular disease and strokes. It is acknowledged
that this may be an atypical sample of early adopters, yet
this group of practices who were implementing changes in
practice were in an ideal position to describe the chal-
lenges and opportunities inherent in the process. These
primary care practices represented 'real-world' perspec-
tives regarding the multiple changes taking place within
the rapidly changing healthcare system.

Twenty-eight participants were selected (Table 1 provides
characteristics of this sample) for the interviews which
included office (managers, receptionists), clinical staff
(nurses, medical assistants), and clinicians (physicians,
nurse practitioners or physician assistants). A purposive
sampling strategy was used to elicit a variety of reports
about barriers to implementation and successful
approaches to making change. A large variety of different
perspectives was sought to prevent bias in the sampling
process and to look for different views and possible dis-
cordance. In three solo practices and three practices with
two clinicians, fewer individuals participated in the inter-
views, and where there were more clinicians (two prac-
tices) a greater number of interviews were conducted.

Data sources
A semi-structured interview schedule was adapted from
the Microsystems in Healthcare [28] study (Table 2). The
interview explored the participants' interest in improve-
ment and their own perceptions regarding enablers and
barriers to that process. The questions were a starting
point in the initial interviews; as the participants
responded to these questions additional questions
emerged, and were used within subsequent interviews.
The lead author conducted all of the semi-structured inter-
views. Field notes were taken during the site visits that
consisted of observations regarding the process of site vis-
its, reactions of staff to academic detailing regarding cardi-
ovascular prevention and treatment indicators within the
PPRNet-TRIP II project, progress made on changes

planned at prior visits, and new action plans of the prac-
tices reflecting their priorities.

Data collection and analysis
The interviews were recorded using an Olympus DS-330
digital voice recorder. Files were transcribed by an admin-
istrative assistant, verified by the primary investigator, and
exported into NVivo 2.0 (QSR, Pty. Doncaster, Victoria,
Australia) for coding.

Initial codes were developed using empiric sources from
the literature about change management [32] and barriers
to implementing guidelines [9], and an iterative process
was used in the analysis that generated new codes as the-
oretical hunches emerged. Using constant comparison
[33,34], codes were added, and then consolidated to the
key themes that summarized the data. The transcripts
were reviewed by three qualitative researchers and coding
validated at both early and late stages in the analysis.

By reading aloud the transcripts of several practices with
different experiences in the process of change and differ-
ent levels of performance outcomes, immersion in the
data by three qualitative researchers (LSN, CF, BFC) led to
crystallization of key meanings (prompting questions and
offering explanations that clarified and confirmed the
framework that resulted from mapping the key concepts).

Results
Through identification of the core themes, concepts and
relationships, the framework was developed. Figure 1 pro-
vides an image representing the process of change that was
undertaken by the practices. Clear leadership from the
practice leaders was seen as an important component of
the framework for implementing change in practice 'How
to Lead Improvement for PPRNet-TRIP'. The following
concepts elaborate the process of how change occurred
within these practices:

1. Vision with clear goals

2. Team involvement

3. Enhance communication systems

4. Develop staff knowledge

5. Take small steps

6. Assimilate electronic medical record (EMR) into clinical
practice to maximize clinical effectiveness

7. Feedback within a culture of improvement
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The concept 'assimilating the EMR into clinical practice to
maximize clinical effectiveness' was central to explaining
how practices changed within PPRNet-TRIP II. The frame-
work's focus on improvement and guideline implementa-

tion through better use and adaptation of processes
within the practices' EMR tools is fitting for a group of
practices engaged in a practice based research network
(PBRN) aligned around a common EMR system. The

Table 1: Participants (pseudonyms) and Practices Represented

Participant Age Range Gender Ownership Practice Role

Practice 1 2 MDs Region: Northeast urban

Alice 40–44 Female Partner Clinician/physician
Barry 45–49 Male Owner Clinician/physician

Practice 2 solo Region: Southeast suburban

Carl 35–39 Male Owner Clinician/physician
Diane 45–49 Female Employee Clerical staff
Elaine 25–29 Female Employee Clinical support

Practice 3 solo Region: Northwest suburban

Fran 55 or older Female Owner Clinician/nurse practitioner
Gail 30–34 Female Employee Clerical staff
Hannah 45–49 Female Employee Clinical support

Practice 4 >3 MDs Region: Northwest large town

Ida 55 or older Female Employee Clinical support
Jack 40–44 Male Owner Clinician/physician
Kathy 30–34 Female Employee Clerical staff
Linda 45–49 Female Employee Clinical support
Michael 40–44 Male Partner Clinician/physician
Nancy 50–54 Female Employee Clerical staff

Practice 5 >3 MDs Region: Northwest small town

Olive 45–49 Female Employee Clinician/physician assistant
Paula 45–49 Female Employee Clinical support
Rita 35–39 Female Employee Clerical staff
Sally 35–39 Female Employee Clerical staff
Tom 30–34 Male Partner Clinician/physician

Practice 6 2 MDs Region: Midwest rural

Uma 20–24 Female Employee Clinical support
Valerie 45–49 Female Owner Clinician/physician
Xena 45–49 Female Employee Clerical staff
Yolanda 40–44 Female Employee Clinical support

Practice 7 2 MDs Region: Midwest urban

Andrew 50–54 Male Owner Clinician/physician
Betty 50–54 Female Partner Clinician/physician
Zoe 30–34 Female Employee Clerical staff

Practice 8 solo Region: Southeast large town

Glenn 50–54 Male Owner Clinician/physician
Dana 20–24 Female Employee Clinical support
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forthcoming sections illustrate the concepts of the frame-
work. The framework synthesizes the enabling strategies
for change, which were present throughout the sample,
but not necessarily seen in every practice. Pseudonyms
were assigned to those interviewed, whose comments fol-
low as the framework is explained.

Vision with clear goals
Practices were most effective at change when the practice
leader set a clear vision. In these practices, staff members
discussed the goals for change. A physician in a solo prac-
tice who achieved significant change in practice perform-
ance benchmarks explained:

Dr. Carl
'It is defined in the guidelines, my professional responsi-
bility for success. That is my profession: to get from point
A to B. I use information that comes from the specialists
in the studies that I am following, and that's how I gauge
my success.'

Dr. Carl articulated what was important for him in his
practice, that being successful in his patient care manage-
ment was his responsibility as a physician. He established
vision by determining which quality benchmarks were
necessary for his practice to achieve, so his patients could
benefit. His staff members understood the vision for his
practice.

In another practice both physicians discussed the impor-
tance of vision and goals. The two physicians articulated a
high regard for establishing goals and defining what
needed to be accomplished.

Dr. Alice
'We look at the site visits as needs assessments to identify
goals. It's important that you explain what the goals are,
get buy in to work with people, and to see how you can
help them to accomplish those things.'

Dr. Barry
'Our goal is to be like an old-fashioned family practice,
with responsiveness on the same day as needed.'

Involve the team
When staff members were clear about the vision and
goals, felt included in decision-making, and were respon-
sible for leading some component of the work plan to
achieve results they adapted to make change happen. The
nurse who worked with Dr. Glenn demonstrated effective
teamwork through this comment.

How to Lead Improvement for PPRNetFigure 1
How to Lead Improvement for PPRNet. The concepts 
of the model reflect an iterative and interactive process by 
which additional cycles of change are stimulated through per-
formance feedback and subsequent opportunities to modify 
vision with clear goals.

Table 2: Semi-structured Interview Guide

Level of Performance Investment in Improvement Leadership

How successful do you feel you are (at the 
practice level) implementing change?

Describe what your system has done to 
implement the project, and improve quality.

Have there been any special efforts to develop 
an effective team?

How do you define success? What specific strategies have you used to 
improve performance on selected indicators?

How does the leadership of this system affect 
the care that is provided here?

Describe the day-to day work environment of 
your system.

What assisted in making it successful? How does the practice handle new ideas?

What are the communication patterns in the 
practice?

What have been the barriers? Have new leaders (formal or informal) 
emerged to champion quality improvement 
efforts?

How have these been overcome? What is helpful?
What does not assist in improving care here?

Legend: (adapted from Microsystems In Healthcare [28])
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Dana
'Basically to help Dr. Glenn I try to make his life simpler
and make him go faster. I do a lot of the recalls, sending
out the letters, to get a hold of the patients. When they are
here, I make sure that they get everything done that they
need, a little bit of everything, really ...Templates. I do a
lot more with them now ... I try to get the notes done
before he walks in. So he can do more talking with them
instead of typing, and when he walks out he just has to put
in his recommendations and impressions and then he'll
be done with it all.'

A business manager of one practice related how well the
team members work together.

Diane
'The biggest asset we have is our employees. We are like a
well-oiled machine. Everyone knows what they're doing,
and things get done. It works.'

This manager's perspective was that staff contributed to
improved outcomes in patient care through teamwork.
This practice valued clear leadership, working well
together, and staff competence to do things the right way.
This allowed them to be successful with their patients' care
management. Observations in the practice environment
revealed a cohesive group of staff who followed through
with improvement goals they established.

Diane
'It's been a group effort. Everybody has to see the need. It's
actually lives that you're saving; it's not just numbers
...just again, empowering the nurses, Dr. Carl has been
real clear about use of guidelines, and to get the nurses
and patients more involved in their care management.
When patients call in for an appointment they are asked
to plan for a cholesterol check. Continuing to call if they
miss a visit, we stress the importance of these tests. It's
leadership but it's also good patient care.'

A clerical staff member in a larger Northwest practice com-
mented on what worked well and what did not regarding
the involvement of the team.

Sally
'I think having a set of standards is really helpful, and the
set criteria as to what needs to get done, and the goals. It
still fluctuates some because we do have different person-
alities that do not necessarily agree. But everybody seems
to know what the goals are and that really seems to help.
What doesn't help is when one provider feels like they are
being singled out because they are not doing it that way.
And that kind of happens from time to time. I don't think
that's real helpful.'

A physician leader in this practice discussed the new team
approach:

Dr. Tom
'It's important for people to be honest and up front and
have a level playing field with individuals talking to each
other as professionals and not having a hierarchy where
like the medical assistants don't talk to the doctors.'

Enhance communication systems
Communication was enhanced by using the features of
the EMR system more efficiently. Patient care needs were
communicated within some practices using letter tem-
plates that reported results of diagnostic tests with thera-
peutic goals. Additionally, clinicians and staff used
electronic mail within the EMR for internal messaging and
reminder systems to help improve internal communica-
tion. One of the physicians discussed how patients are
informed about when to follow-up regarding their labora-
tory tests:

Dr. Andrew
'... as part of our result letters we have the reminder put in
about when they're supposed to get checked again.'

Clinicians followed-up on the important details of patient
care through several embedded (within the EMR) com-
munication systems. Dr. Betty explained the reminder sys-
tems for follow up with patients, and illustrated how
practice members communicated effectively with each
other.

Dr. Betty
'We communicate through our staff extensively. The facil-
itators for that communication are internal e-mail, and
the EMR is huge in terms of inter-physician and staff ... to
get things done... also in future activation we also use the
e-mail ...send yourself one so that three weeks from now
you remember to go back to X or Y or check on things.
Then, we use the letters within Practice Partner to do a
whole ton of communications to the patients, and the
recall letters in the billing to activate patients to come in.
Of course, we talk to each other face to face. And the staff
talks to the patient by phone. We talk to the patient by
phone. I would say [we use] every known strategy [of]
communication, except e-mail. We studiously avoided e-
mail ...for communication [with the patients].'

Develop staff knowledge
While involving the team is an important concept, addi-
tional effort must be undertaken to develop knowledge
(related to the clinical guidelines being implemented) of
practice staff. Staff must understand the rationale for the
work they are engaged in to be most effective. By provid-
ing avenues for staff to ask questions, office and clinical
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staff can provide critical reinforcement of the ideal plan of
care and help the patients understand treatment goals and
the importance of follow-up.

Dr. Glenn discussed how development of the staff occurs
within his practice, which enabled the nurses to integrate
their assessments into the templates that drive the patient
care in his practice.

Dr. Glenn
'I have spent time to work closely with the nurses, to make
the templates be very clear and effective to our practice...
the nurses and I work very close together, and are real clear
about what they need to do. The templates are developed
together, to make things workable and make sense to the
nurses since they do the data collection. It helps to make
things work smoothly.'

The nurse in this practice expressed how she learns what
is most important for patient care during dedicated time
to develop templates and systems.

Dana
'We usually go over the templates and what we need for
each disease process, what questions we need to ask. ...it
cues us on what needs to be done when the patient is here.
And [during these meetings we receive] just overall educa-
tion on what it is we are trying to achieve, to let them [the
patients] know where exactly we are trying to get to.'

Take small steps
When making changes in practice, perfection is not
needed to embrace a different approach. All of the prac-
tices had taken small steps, trying new methods and
adjusting to the changes in their practice as they sought to
embrace the clinical guidelines. Taking small steps
implies motivation is present within the practice, and
willingness to test a small change in practice.

Staff from the Northwest family practice discussed the
small steps they had been taking in making changes in the
practice that related to the guidelines. More was being del-
egated to the non-clinical staff in this practice to ensure
patient communication and follow up was occurring as
the practice decided. Clinical staff increased their efforts to
use the EMR more actively than previously.

Ida
'We're seeing a lot more diabetics that are following up,
you know, making sure they get done what they need
every three months, every six months.'

Kathy
'The biggest change I've noticed were the letters going out,
and then of course, the huge influx of patients and getting

those patients in for their [glycosolated] hemoglobins and
blood pressure checks.'

Linda
'As far as anything new with this project, the most differ-
ent thing is that I note in the open chart note for diabetics,
especially for lab work.'

Assimilating the EMR into clinical practice to maximize 
clinical effectiveness
Using the EMR features more robustly assists with embed-
ding evidence-based guidelines into practice. The prac-
tices and participants had different levels of expertise and
experience with the use of the Practice Partner™ EMR sys-
tem. Participants modified their approaches and methods
to document in the record, search within the record,
organize care, and use recalls for disease management.

Dr. Michael
'Well, I'd have to say that the physicians have definitely
had to change the way they practiced. That's probably
more in terms of utilization of the medical record. But
that is what we probably should be doing anyway ...I can
actually come and review my labs from the day before and
then process the lab letter, which I can then give the staff
and document in the back part of it. Actually it is working
very well.'

Feedback within a culture of improvement
Change in the practices was most enhanced by PPRNet-
TRIP interventions. This had an impact on the practices'
organization and communication. A culture of participa-
tion and a competitive spirit emerged among numerous
practices within the intervention group, revealing the
motivating effect of feedback from the intervention. Prac-
tices received performance data on the quality indicators
quarterly. Dr. Valerie explained how dedicating time for
prioritizing performance improvement within her prac-
tice was valuable:

Dr. Valerie
'I think the patients' achievements themselves give you
the kind of day-to-day feedback that keeps you going ... I
think that what I am doing differently now is what I
thought I was doing before. I do a better job of it now. I
have an understanding of how I can go about measuring
the effectiveness of any particular approach that I am
doing. And, it also has to do with the aging of the practice.
I could have continued to emphasize care of younger peo-
ple and health maintenance to a degree that would have
eventually succeeded in excluding people who have
chronic health problems cause they were going to move
on or die...So, I think it just clarified in my mind that this
is actually where the most effect is going to be felt.'
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Discussion
This research established a conceptual framework that
explains how the process of change was perceived by
small primary care practices that were implementing clin-
ical guidelines and using a common EMR. The framework
that was developed in this research can be used to estab-
lish a strategic plan for practice improvement that
involves implementing EMR systems and clinical guide-
lines. The seven concepts (vision with clear goals; team
involvement; enhance communication systems; develop
staff knowledge; take small steps; assimilate electronic
medical record (EMR) into clinical practice to maximize
clinical effectiveness; and feedback within a culture of
improvement) may catalyze action plans by similar prac-
tice teams that are ready to embark on improvement
efforts. By focusing attention to these specific concepts
inherent in the process of implementing change in pri-
mary care, leaders and practice members can become
clearer about what they seek to change, why it is impor-
tant, and how they can get there. A blueprint for imple-
menting change, in the spirit of improvement and
learning, can be developed by using these concepts. As an
evaluation framework, each concept should be addressed
and specific strategies formulated to engage the stakehold-
ers in the process of change.

Microsystems [28,29] informed the design and analysis of
this research, and led to a new framework for implement-
ing change that elucidated seven concepts. Microsystems
provided a mechanism to drill deeper into the meaning of
the process of change, viewed from the perspective prac-
tice staff and clinicians implementing guidelines and
improving quality with their EMR systems, as part of a
practice-based research network. Within this study, as in
the initial research on microsystems, qualitative findings
about the behaviour, attitudes, and experience of small
practice groups were helpful in explaining how the results
of performance improvements were accomplished. Our
study further refined the broader elements noted within
the microsystems framework, by seeking the views of par-
ticipants engaged in specific improvements. It further clar-
ified the specific components related to making changes
in practice related to implementing guidelines using
EMRs. This study examined the microsystems concepts
within small independent practices, unaffiliated with a
larger health care system where the original concepts were
identified.

Many of the concepts described within this research were
noted in practices that were higher performers on the
quality indicators and at accomplishing improvement
from the baseline of the PPRNet-TRIP II study. Lower per-
forming practices also demonstrated some elements of the
model, but seemed to need more work to accomplish
measurable improvement. More time to develop these

strategies may be needed, as the practices become more
receptive to quality improvement using benchmark data
as feedback. Additionally, many practices need some time
to develop the staff to adopt a higher level of responsibil-
ity in the practice.

Comparisons and contrasts to previous research
Developing the clinical team in primary care practice is
important to successfully implementing change in prac-
tice. In a case study of one exemplary primary care practice
without an EMR, Solberg and colleagues [35] found that
12 principal attributes explained their excellent outcomes:
visionary leadership; patient-centeredness; strong support
for physician-patient relationship; strong group, team and
standardization orientation; extensive involvement and
management of all physicians and staff; highly organized
change management; focused; strong change and
improvement orientation; broad physician sense of own-
ership and responsibility; market driven; data-based,
transparent and accountable; and pride and joy. This prac-
tice's culture of 'leadership and patient-centeredness'
influenced core changes within the group to adopt team
processes that focus on quality. Our findings validate sev-
eral findings within Solberg's case study. We also noted
the need for visionary leadership and further specified the
need to set clear goals. We found that facilitating strong
group, team orientation is enhanced through staff mem-
ber involvement and staff development; and change and
improvement orientation are energized by using the EMR
more effectively and providing performance data feed-
back on improvement efforts. As practices became more
transparent about their performance data, higher goals
were continually developed as they reached a higher
number of the performance targets in the parent study.

Crosson and colleagues found that in their case study of
one practice that implementing an EMR without under-
standing how communication and decision-making
occur, and how to resolve conflicts may undermine the
benefits of the information system's potential to improve
care [36]. Our finding that enhancing communication
systems as a key component to developing a viable change
process emphasizes the importance of this proactive com-
ponent in the planning of change. Understanding the
motivation of key stakeholders, resources and opportuni-
ties for change and outside motivators also is important.
Cohen et al., found that change was influenced by com-
plex interactions of factors inside and outside the practice
[37]. Practice change occurred in relation to the interde-
pendencies of: motivational reciprocity (systems that may
motivate key stakeholders to make a change, and stake-
holders who may motivate a change in systems); evaluat-
ing and exercising opportunities for change (helping
stakeholders see opportunity for change); motivation,
innovation, and independence (being realistic yet positive
Page 8 of 11
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about opportunities for change); outside motivators and
resources for change (being attuned to external forces);
developing change trajectories (recognizing opportunities
for change and paths to accomplish change); and external
influences on the change option landscape (monitoring
the external system and its impact on practice) . The
emphasis in this model for change is on relationships and
interdependencies. Taking Cohen's model for change fur-
ther, we suggest additional work is needed to develop
teams and staff knowledge regarding the guidelines being
implemented.

By developing staff knowledge and translating guidelines
into tangible steps that nurses, medical assistants, and
office staff can embed into their practice patterns, changes
in care delivery resulted in improvement in most prac-
tices. The exemplar quotes in the results section provide
examples of how the involvement and development of
team members result in assimilation of the EMR into the
practice to maximize clinical effectiveness. Small steps
towards new solutions were taken when practice leader-
ship set the tone and direction within a practice. Change
was implemented without long delays and procrastina-
tion for perfect solutions, when there was an ongoing
source of feedback. The performance data that the TRIP-II
practices received provided the measures that let practice
teams know whether their newly implemented ideas were
resulting in improvement.

Interest in developing teams to function at their highest
level is not new, yet the evidence for this field is still in
development. Interdisciplinary teams that balance input,
participation, achievement, and openness to innovation
perceive team effectiveness. [38]. Notably, nurses in pri-
mary care practices generally support clinical guidelines,
and their role and influence within primary care is in a
process of transition to one in which they may undertake
responsibility for influencing the behaviour of clinicians
[39].

Limitations and strengths of this research
The limitation of this research is that this research was
conducted in a PBRN that involved self-selected practices
interested in quality improvement and research in pri-
mary care practice, who were early adopters of EMR tech-
nology. Generalizability of these findings to unmotivated
groups or groups without sufficient organizational
resources may be limited; however the categories of strat-
egies are generic. With similar practice characteristics, the
framework might provide value towards implementing
change. More work is needed to examine these concepts in
other practices not affiliated with a practice-based
research network, as well as in larger practices. The
strength of this research is that it created an explanatory
conceptual framework that could be used by similar prac-

tices to guide a change process. Using each of the concepts
to create a blueprint for change, practice leaders may be
able to engage staff to provide meaningful contributions
to improving quality in primary care practice.

Implications for future research
Interdisciplinary education has increased students' per-
ceptions of professional roles [40-42]. Research is needed
to evaluate the effectiveness of interventions for interdis-
ciplinary continuing educational opportunities, and the
relationship of such staff development on patient out-
comes. Assuming a more team-oriented practice environ-
ment requires considerable investment in the education
of staff within the setting. Structured approaches such as a
quality team development program have promoted posi-
tive results in teamwork and patient outcomes [43].
Encouraging the staff to engage patients in appropriate
ways that support and reinforce treatment goals may fur-
ther enhance quality.

Activating learning cultures in primary care practice set-
tings which encourage individual and team capabilities to
learn together might stimulate aligned efforts to promote
the patient's best interest. Cohesive vision can be devel-
oped together, based upon the complex system [44]. Fur-
ther research is needed that evaluates the outcomes of
interventions to promote 'learning practices'. This can
strengthen the processes that interdisciplinary teams use
to improve quality.

Conclusion
A theoretical framework was developed to implement
change in primary care practice that resulted from research
within a group of small primary care practices.

Creating learning organizations is not an easy task for
health care leaders, yet this direction is needed for the
future and aligns well with the Future of Family Medi-
cine's goals [45]. With practices adapted to effective team-
work, interdisciplinary learning and use of performance
data to drive improvement leaders can shape more suc-
cessful microsystems.
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