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ABSTRACT
PURPOSE This study examined how characteristics of practice leadership affect

the change process in a statewide initiative to improve the quality of diabetes
and asthma care.
METHODS We used a mixed methods approach, involving analyses of existing

quality improvement data on 76 practices with at least 1 year of participation
and focus groups with clinicians and staff in a 12-practice subsample. Existing
data included monthly diabetes or asthma measures (clinical measures) and
monthly practice implementation, leadership, and practice engagement scores
rated by an external practice coach.
RESULTS Of the 76 practices, 51 focused on diabetes and 25 on asthma. In
aggregate, 50% to 78% made improvements within in each clinical measure in
the first year. The odds of making practice changes were greater for practices
with higher leadership scores (odds ratios = 2.41-4.20). Among practices focused
on diabetes, those with higher leadership scores had higher odds of performing nephropathy screening (odds ratio = 1.37, 95% CI, 1.08-1.74); no significant
associations were seen for the intermediate outcome measures of hemoglobin
A1c, blood pressure, and cholesterol. Focus groups revealed the importance of
a leader, typically a physician, who believed in the transformation work (ie, a
visionary leader) and promoted practice engagement through education and
cross-training. Practices with greater change implementation also mentioned the
importance of a midlevel operational leader who helped to create and sustain
practice changes. This person communicated and interacted well with, and was
respected by both clinicians and staff.
CONCLUSIONS In the presence of a vision for transformation, operational leaders

within practices can facilitate practice changes that are associated with clinical
improvement.
Ann Fam Med 2013;11:S27-S33. doi:10.1370/afm.1492.
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ransforming primary care practices is a complex process that
requires many factors for success. Practice leadership has been
identiﬁed as one of the most critical factors1 because leaders can
inﬂuence individual, team, and practice engagement.2,3 Vague leadership
deﬁnitions in previous studies have limited the usefulness of existing evidence for guiding successful change in primary care practices, however.4
Leadership in health delivery organizations is often deﬁned on the
basis of hierarchical positions occupied by senior physicians and top managers.5-9 These top-level managers are typically the focus of analysis in
studies of evidence-based practices, programs, and quality improvement
(QI) initiatives.5-7,10 Hierarchical positions may not be the best or only
indicator of effective leadership required for successful practice change,
however.11 Recent work suggests a model of collective leadership, whereby
change leaders build a coalition of people—physicians and nonphysicians—with complementary skills to support and facilitate change.12,13
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One key role of practice leadership is to help
members at all levels of an organization understand
the importance of making purposeful and systematic
changes to the care processes. Research indicates that
a broadly shared vision and commitment for systemic
change are important for success.14 Primary care practices whose leaders promote inclusiveness and create
an environment for open and honest communication
are more likely to implement such systems changes as
those embedded in the Chronic Care Model.15 Additional performances of leadership that promote practice
engagement in a transformation effort may include
daily huddles to communicate with the staff, regular
meetings16 to reinforce clear rules, reservation of time
for reﬂection, and cross-training of staff to ensure a
broad understanding of team roles and responsibilities.15
In this study, we deﬁned leaders on the basis of
their actions, rather than formal hierarchical positions, and used quantitative and qualitative analyses of
primary care practices participating in a statewide QI
initiative to examine the association of leadership with
practice change and clinical improvement. We had
several research questions: What are the associations
between leadership and implementation of systematic
changes in clinical care? Who are the leaders? And
what do they do to facilitate the change?

METHODS
This study used mixed methods, involving quantitative
analyses of existing QI data from Improving Performance in Practice (IPIP) from 76 practices and qualitative analyses of semistructured focus group interviews
of practice clinicians and management, and of staff
from a subsample of 12 practices.
Setting
North Carolina IPIP, started in 2005 and housed in
the North Carolina Area Health Education Centers
Practice Support Program, is a statewide initiative that
assists primary care practices with dramatically improving the quality of care delivery (additional information
on context is given in Supplemental Appendix 1, available online at http://annfammed.org/content/11/
Suppl_1/S27/suppl/DC1).17 Key elements of IPIP
include having practices report and reﬂect on common population-level quality measures, creating a system for documenting the degree of practice changes
in care delivery, supporting regional quarterly collaborative dinner meetings modeled on the Institute for
Healthcare Improvement’s Breakthrough Series model,18
and providing community-based practice coaches to
work on site with practices to assist them with practice
change. The IPIP program incorporates many key eleANNALS O F FAMILY MEDICINE
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ments of the Chronic Care Model, a precursor to the
patient-centered medical home model as deﬁned by the
National Committee for Quality Assurance (NCQA).
Quantitative Analyses
Data and Sample
Of the existing 200 practices, we excluded those that
were involved in the pilot project (n = 17), had not
worked with a practice coach for at least 12 months
beginning after February 2008 (n = 71), or did not
report clinical measures for at least 3 months (n = 36).
Seventy-six practices (38%) met inclusion criteria.
Measures
Dependent variables included monthly diabetes and
asthma clinical measures and monthly ratings of practice change by a coach. Diabetes measures included
the percentage of sampled diabetes patients with a
hemoglobin A1c level of less than 9%, blood pressure
less than 130/80 mm Hg, low-density lipoprotein cholesterol level less than 100 mg/dL, yearly eye examinations, and annual nephropathy screening. Asthma measures included the percentage of asthma patients with
an asthma control assessment, controller medicine use,
inﬂuenza vaccination, and a bundled patient measure
including all 3. Monthly practice change ratings by the
coach using a scale of 0 to 5 indicated the extent of
implementation and use of patient registries, planned
care templates, protocols, and patient self-management
support tools. Leadership was measured monthly by
the coach using a scale of 0 to 3 that described the
extent of leadership around activities in the practice:
0 was deﬁned as “no management or leadership support exists,” 1 as a “single champion with no organized
structure,” 2 as “special projects where temporary roles
are assigned to staff,” and 3 as “organizational integration where QI work was integrated into daily routines,
roles to support improvement were assigned to staff,
performance evaluations were tied to improvement
efforts, and leadership for improvement existed to
select and launch new improvement efforts.” Practice
engagement also ranged from 0, deﬁned at “no activity,” up to 3, deﬁned as “active engagement” where an
improvement team planned and discussed multiple tests
and communicated ﬁndings to one another; the team
participated in collaborative activities such as conference calls and listservs. Further details of practice
coach ratings can be found in Supplemental Appendix
2, available online at http://annfammed.org/
content/11/Suppl_1/S27/suppl/DC1.
Analyses
For each practice, we estimated clinical improvement,
deﬁned as a positive trend over time, using a logistic
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regression model on clinical data from the ﬁrst 12
months of QI implementation. We used a Williams
scale parameter20 to account for overdispersion that
can result from multiple patient outcomes at a given
time point. We then calculated the percent of practices
with a positive time trend.
To evaluate the associations of leadership with clinical measures and practice change scores, we grouped
leadership ratings into high (2 or 3) and low (0 or 1)
categories. For clinical outcomes, we used a repeatedmeasures logistic regression model on all time points
and clinics to estimate these associations. A compound
symmetric working correlation was assumed for
within-clinic correlation, and the Williams scale parameter was used as above. We further adjusted for time
and clinician count (model 1). The associations of leadership with practice change scores were assessed using
proportional odds models adjusting for time and time
squared (model 1). Furthermore, we tested whether
practice engagement mediated the impact of leadership
on practice changes and clinical outcomes by including
practice engagement in the models (model 2).
Qualitative Analyses
Data and Sample
To select a subsample of practices for the qualitative
analysis, we used clinical measures and practice change
ratings to group the 76 practices described above into
a 2 × 2 table (high vs low improvement in clinical
measures, high vs low improvement in practice change
scores). Clinical improvement was deﬁned using the ﬁrst
12 months of data; we ran a repeated-measures logistic
regression analysis for each clinical outcome with random intercept and slope for each practice. We averaged
the standardized slopes (time trends) across all the clinical outcomes of a practice. Practices with a mean greater
than 1 were designated to have “high improvement”
and otherwise, “low improvement.” A practice with high
improvement in systems change was deﬁned as a practice that had 2 or more of the coach ratings either start
high and stay high (stayed at a 4 or 5), or had 2 or more
coach ratings increase to a threshold of 4 at some point
within the ﬁrst year of implementation. Practices not
meeting either of the criteria were designated as having
low improvement in practice change.
The research team met with a key IPIP leader, who
trained the coaches, and with several practice coaches
to review the classiﬁcation results and decide which
practices would be appropriate for interview. We
excluded practices that had high staff turnover or were
inactive, and purposefully selected from each quadrant
3 or 4 practices to participate in interviews. Thirteen
practices were selected; 12 agreed to the interview,
whereas 1 did not return calls.
ANNALS O F FAMILY MEDICINE
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In each of the 12 practices, we conducted 2 semistructured focus group interviews from April 2011 to
May 2012—one with practice clinicians and administrators (practice managers, lead nurses, clinicians)
(n = 49) and the other with practice staff (front ofﬁce
personnel, billing staff, and other nursing/clinical staff)
(n = 50) to maximize the diversity of perspectives and
minimize single-source bias. Some of the questions in
the interview guide were tailored for clinician informants and staff informants. All participants were asked
about environmental conditions and intraorganizational dynamics that affected the adoption and implementation of IPIP (see Supplemental Appendix 3 for
interview guide, available online at http://annfammed.org/content/11/Suppl_1/S27/suppl/DC1).
Analyses
Interviews were audio-taped and transcribed verbatim,
with the exception of 1 group for which permission
to audio-tape was denied. A transcript for the nonrecorded interview was prepared immediately from ﬁeld
notes by team members. Interviews were coded using
both deductive and inductive methods.21,22 A codebook
was initially developed based on the interview guide,
and additional codes were discussed and added as new
themes emerged. Four team members coded 2 common transcripts and met to reach consensus on code
deﬁnitions and use. Two team members coded each
of the 22 remaining transcripts, and differences were
reconciled at team meetings. We used ATLAS.ti23,24 to
support coding and generate reports. Throughout the
coding process, the team met regularly to ensure coding consistency and to discuss emerging themes and
subthemes seen in the data. Themes and subthemes
were deﬁned when supported by evidence from multiple sites and agreement among members of the coding
team. Results were compared between practices with
high vs low practice improvement. In this article, we
focus on themes around leadership and how it helped
facilitate practice change.
The Biomedical Institutional Review Board at the
University of North Carolina reviewed and approved
this project.

RESULTS
Quantitative Results
In terms of QI efforts, two-thirds of the 76 practices
(67%) focused on diabetes and the rest focused on
asthma (Table 1). Forty-two percent of practices were
family medicine practices, 26% were pediatrics, and
13% were internal medicine. The median percent of
patients covered by Medicaid and with no insurance
was 20% and 4%, respectively. One-half of the prac-
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Table 1. Practice Characteristics
All Practices
(N = 76)

Interviewed
Practices
(n = 12)

Diabetes

51 (67)

7 (58)

Asthma

25 (33)

5 (42)

Characteristic
Quality focus, No. (%)

Service area, No. (%)
Rural

37 (49)

6 (50)

Urban

39 (51)

6 (50)

≤3

18 (24)

5 (42)

4-6

26 (34)

2 (17)

≥7

32 (41)

5 (42)

Family medicine

42 (55)

7 (58)

Pediatric medicine

20 (26)

4 (33)

Internal medicine

10 (13)

1 (8)

Clinicians, No. (%)

Qualitative Results
Among the 12 practices interviewed, 5
practices had 3 or fewer clinicians and 7
had 4 or more (range = 1-32). Seven practices had high ratings of practice change
by the coach. One-half were NCQA
certiﬁed as a patient-centered medical
home. These practices were similar to the
quantitative analysis sample except for
higher rates of electronic health record
use and Community Care of North Carolina Medicaid membership, likely due
to a time lag between collection of the
quantitative and qualitative data.
Leadership-related themes from the
focus groups included having (1) someone with a vision about the importance
of the work, (2) a middle manager who
implemented the vision, and (3) a team
who believed in and were engaged in
the work.

Practice specialty, No. (%)

Mixed
Practice type, academic, No. (%)

4 (5)

0 (0)

6 (8)

2 (17)

Insurance
Medicaid, median %

20

Uninsured, median %

4

30
8

Affiliated with CCNC Medicaid Network, No. (%)

65 (85)

12 (100)

Practice visits per day, median No.

60

43

Use of EHR, No. (%)

38 (50)

9 (75)

Have recognition

22 (29)

6 (50)

Actively working on recognition

17 (23)

4 (34)

PCMH recognition by NCQA, No. (%)

Improved in first year: diabetes measures, No. (%)
Hemoglobin A1c <9%

25 (50)

–

LDL cholesterol <100 mg/dL

23 (55)

–

Blood pressure <130/80 mm Hg

33 (73)

–

Annual eye examination

35 (78)

–

Nephropathy screening

34 (77)

–

odds, but the association remained
signiﬁcant. The odds of making practice
changes were greater for practices with
higher leadership scores at any given
time (ORs = 1.92-6.78). Inclusion of
practice engagement, which was also
signiﬁcantly associated with making
practice changes, reduced these odds
(ORs = 2.41 to 4.20), but the association remained signiﬁcant for all changes
except for registry implementation.

Improved in first year: asthma measures, No. (%)

Visionary Leadership
Across all practices, including those
Bundled measure (assessed, influenza vaccine,
16 (70)
–
with relatively high and low practice
controller medication use)
change ratings, there was general supCCNC = Community Care of North Carolina; EHR = electronic health record; LDL = low-density lipoproport for participating in IPIP from lead
tein; NCQA = National Committee for Quality Assurance; PCMH = patient-centered medical home.
clinicians and administrators. In all
Note: For the All Practices column, the number of practices having data was fewer than 76 for the
cases, these top-level leaders provided
measures of Medicaid insurance (n = 67), uninsured (n = 68), and practice visits per day (n = 64).
the vision for practice transformation.
In many cases, they saw the importance
tices were located in rural settings and one-half used
of QI, making systematic changes in care delivery,
electronic health records. For each diabetes or asthma
engaging the assistance of practice coaches in promeasure, between 50% and 78% of practices showed
gram implementation, and using population-level
improvement (ie, a positive trend) in the ﬁrst year.
patient data to gauge improvements.
Tables 2 and 3 show the associations of leadership
I think it needs to be done. I think every practice should
with clinical measures and with practice change scores
be doing quality improvement. And the fact that you’ve got
for implementation of various tools, respectively. Lead- someone who can kind of come in and teach your whole
ership was signiﬁcantly associated with only 1 clinical
practice how to do it, why not? (practice L clinician).
measure, the proportion of patients having nephropathy screening (odds ratio [OR] = 1.37: 95% CI, 1.08Many also took a strategic view, recognizing oppor1.74). Inclusion of practice engagement reduced these
tunities for increased reimbursement in the future.
Severity assessed

17 (68)

–

Annual influenza vaccine

19 (76)

–
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Table 2. Association of Higher Leadership With the Proportion of Patients Within a Practice Achieving
Various Clinical Measures
Model

Nephropathy
Screening

Yearly Eye
Examination

LDL Cholesterol
<100 mg/dL

Blood Pressure
<130/80 mm Hg

Hemoglobin A1c <9%

1.51 (1.20-1.90)

1.13 (0.93-1.37)

1.02 (0.87-1.20)

1.07 (0.91-1.26)

1.07 (0.92-1.25)

Model 1
Leadership

<.001

.23

.77

.43

.39

Model 2
Leadership (adjusted
for engagement)
Engagement (adjusted
for leadership)

1.37 (1.08-1.74)

1.04 (0.86-1.25)

1.06 (0.91-1.23)

1.10 (0.94-1.28)

1.08 (0.93-1.26)

.01
1.26 (1.06-1.51)

.68
1.21 (1.02-1.43)

.48
0.93 (0.82-1.05)

.25
0.94 (0.80-1.11)

.31
0.97 (0.77-1.23)

.01

.03

.25

.49

.83

LDL = low-density lipoprotein cholesterol.
Note: Values are odds ratios (95% CIs) and P values. Values were adjusted for time.

I understand the value of quality
improvement…I was all ready to do
it because I knew that this information that’s being gathered is going
to be parlayed into how much
money you’re going to get for seeing patients in the future. And so,
why not get involved now? (practice G clinician).

Although the practice management provided the vision for
change, patterns emerged among
the practices that suggested
leaders with vision are a necessary but not sufﬁcient condition
for successful implementation.

Table 3. Association of Higher Leadership With Practice Levels
of Implementation of Various Tools

Registry

Templates for
Planned Care

Protocols

SelfManagement
Support

1.92 (1.07-3.42)
.03

6.78 (4.02-11.44)
<.0001

5.23 (2.99-9.14)
<.0001

3.66 (2.26-5.91)
<.0001

1.24 (0.66-2.34)
.50

4.20 (2.44-7.23)
<.001

3.53 (1.99-6.25)
<.001

2.41 (1.54-3.79)
<.0001

2.50 (1.41-4.42)
.002

3.30 (1.87-5.82)
<.001

2.81 (1.66-4.77)
<.001

2.80 (1.74-4.50)
<.001

Model
Model 1
Leadership
Model 2
Leadership
(adjusted for
engagement)
Engagement
(adjusted for
leadership)

Note: Values are odds ratios (95% CIs) and P values. Values were adjusted for time.

Leading From the Middle
All practices had leaders who initiated the change, but
practices with high and low practice change ratings
reported very different “operational” leaders. Operational leaders in practices with low practice change ratings were generally the same clinicians, practice managers, or both who introduced the change. In contrast, in
practices with high practice change ratings, implementation was led by someone other than the lead physician or
top manager. Speciﬁcally, the top management in those
practices delegated the operational authority to a middle
manager to carry out activities speciﬁed in the initiative.

a nurse or nurse practitioner who interacted daily with
both the lead physician/top manager and the clinical and
front ofﬁce staff.
But if it’s going to happen, either you as the one sharing the
ideas better ﬁnd a way to make it happen or just do it. X
(staff nurse) is usually the one that makes it happen; she does
it (practice E staff).

So you need to have a designated person that works with
different groups in your practice to be successful, somebody
working with the nurses, coordinating, calling, working with
the (practice coach). And somebody that knows how to talk
with providers and how to ﬁll out the form and all of those
things (practice H leader).

Team Orientation
One strategy of the successful operational leaders was
to develop and engage teams of practice staff in transformation efforts, echoing the quantitative ﬁndings that
practice engagement was signiﬁcantly associated with
most of the clinical and practice change measures. Staff
on well-functioning teams were comfortable with change
and cross-training. For example, in one small practice, a
laboratory technician would jump in to help nurses with
their tasks. Team accountability was a common comment among practices with high practice change ratings.

The staff recognized the critical role of the middle
manager as well. The middle manager was frequently

So if I’m not going to be here, I’ll have the nurses (do it)…
(instead of) waiting on them if they are busy, I can go ahead
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and do some of those things. (We) work together as a group;
she’s busy, I’m not (practice B staff).

Staff at several practices joked about how their job
description was more of a guideline and how they were
allowed to have expanded roles.
We’re a very team-oriented practice…you kind of have to be
in some ways for it to work. We all can pretty much do each
other’s roles (practice E staff).

Practice engagement also meant everyone had a
role and was accountable for that role. When asked
about lessons learned, clinicians and management
noted the importance of having “everyone involved”
and “making everyone take a piece of the responsibility
in the process” (practice L).

DISCUSSION
After 12 months of working with a practice coach, the
majority of practices participating in IPIP had improvements in clinical measures and practice change ratings.
Higher ratings of leadership were associated with
greater adoption and depth of implementation of practice system changes, but the effect was mediated partly
by practice engagement. Having midlevel, operational
leaders “in the trenches” within a practice appeared to
facilitate practice change and ultimately clinical process outcomes amenable to systems interventions.
Existing health care research has primarily focused
on the roles of physicians and top managers in innovation implementation.11 As teamwork designs become
popular in health care, however, those in middle management positions may be particularly inﬂuential in
facilitating organizations change.11 This inﬂuence may
stem from middle managers’ overseeing team activities, mediating between organizational strategy and
the day-to-day activities of staff members, serving as
direct role models of implementation activities, being
positioned to disseminate the innovation information widely in an organization, and helping interpret
information in a way that is relevant to each member
of the team. Their strategic location between top
managers and front-line employees gives them the
ability to bridge gaps in information that might otherwise impede innovation implementation.11 In essence,
middle managers work as boundary spanners25,26 who
link stakeholders from different levels of an organization, integrate the work of the teams in care delivery
processes, and drive momentum for change.
What type of top-level leadership facilitates these
middle managers? Our ﬁndings suggest it is leaders
with a vision for change that includes all members of
the organization. In practices that have implemented
ANNALS O F FAMILY MEDICINE
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the Chronic Care Model, the concept of inclusive leadership has been discussed.15 Other leadership research
has also noted the importance of supporting teams so
that members can manage themselves.2 Encouraging
nontraditional ideas and activities is one of several
important components of successfully making major
changes in an organization.27
There are several limitations to our data. Some of
the analyses are limited to the ﬁrst year of reported
data. Although practice changes occur in the ﬁrst year
and are affected by leadership, a longer time frame and
a larger sample are needed to better assess whether
and how clinical outcomes are affected. There was
also potential bias in the selection of practices for the
qualitative interviews. The voices of practices that had
high turnover or had dropped out from IPIP are not
represented. The time difference between the quantitative data collection and qualitative interviews may
also increase the risk of recall bias.
In summary, certain aspects of leadership are helpful to move practices forward in primary care transformation. The vision of top-level practice managers is
essential in setting the strategic direction and validating the value of QI activities for a practice; it is this
vision that allows change to happen. Middle managers
are critical to successful implementation, however.
These middle managers test and implement innovations, empower individuals to participate in transformation activities, foster accountability and a culture
of teamwork, and serve as the link between leadership
and staff. They act as the glue and the catalyst that
make change a reality in primary care practices.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/content/11/Suppl_1/S27.
Key words: primary care; quality improvement; practice facilitator;
coaching; change, organizational; innovation; practice-based research
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