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BACKGROUND AND OBJECTIVES: Pediatric medical professionals have an increasing

desire for quality improvement (QI) methods that produce sustainable
changes in health care delivery. Previous reports have described QI in single
settings or single coordinating entities that work with multiple sites. The
objectives of this project are (1) to improve care for children with asthma
across multiple practice settings and (2) to develop state-level expertise to
support QI projects across entities in multiple states.

METHODS: Using a multiwave approach, the Chapter Quality Network of

the American Academy of Pediatrics implemented statewide learning
collaboratives in several states. For each cycle, a national leadership team
coached multiple American Academy of Pediatrics chapter leadership teams,
which, in turn, coached individual pediatric practices through 2 nested
learning collaboratives. State chapters received data and reporting tools
and a curriculum fostering QI learning and support change at the practice
level. Practices implemented an asthma assessment tool and registry,
analyzed work flows, and implemented self-management tools in plan-dostudy-act cycles. Sixteen process and outcome measures, including optimal
asthma care, were collected and analyzed by using run charts on a monthly
dashboard. Chapter leaders provided feedback on sustainable QI change
through surveys and interviews.

RESULTS: Optimal asthma care improved from 42% to 81% across the 4 waves.

The percentage of patients rated by physicians as well controlled rose from
59% to 74%.

CONCLUSIONS: Asthma care can be improved by supporting practice change
through statewide QI learning collaboratives.

Primary care physicians in the United
States are standing at the crossroads.
They face an evolving practice
landscape that ties payment and board
certification to health care quality and
delivery.1,2 Structural challenges in
practices include the development of
population registries, incorporation
of quality improvement (QI) methods,
and implementation of electronic
medical records (EMRs).3 Given
these changes, considerable support

will likely be essential in bolstering
primary care practices through
redesigns that align care delivery
with quality metric-driven payment
systems.

QI methods are increasingly being
used to transform care that improves
patient safety, reduces unwarranted
variations in care and outcomes,
and produces sustainable changes in
the health care delivery system.4–8
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QUALITY REPORT

TABLE 1 CQN Asthma Project Timeline
Planning

Prework and Recruitment

Collaborative

Post-assessment

3 mo

4 mo (exception: wave 3 because
of registry development)

12 mo (exception: wave 4 tested
9 mo)

3 mo

Wave 1

November 2008–January 2009

February 2009–May 2009

June 2009–May 2010

June 2010–August 2010

Wave 2

January 2011–March 2011

April 2011–July 2011

August 2011–July 2012

August 2012–October 2012

Wave 3

March 2012–May 2012

June 2012–January 2013

February 2013–January 2014

February 2014–April 2014

Wave 4

August 2014–October 2014

November 2014–February 2015

March 2015–November 2015

December 2015–February 2016

Chapters host in-person learning
session 1

Attestation for MOC part 4

Action period 1: practices begin
data collection, monthly practice
calls, and PDSA cycles
Webinar-based learning session 2

Awarding of performance
improvement continuing medical
education credits
Chapters and practices complete
value surveys
Chapters and practices complete
sustainability surveys 6 mo post
(waves 3 and 4 only)

National team designs framework, Leadership training for chapter
practice changes, measures,
teams
and data collection system
Issue request for proposal for
Chapters recruit 10–15
chapters
practices
Chapter selection

Practices enroll and complete
project agreements
Chapters begin monthly calls
with national team

Action period 2: practices continue
data collection, monthly
practice calls, and PDSA cycles
Chapters host in-person learning
session 3
Action period 3: practices continue
data collection, monthly
practical calls, and PDSA cycles
Webinar-based learning session 4

PDSA, plan-do-study-act.

Previous reports, particularly
those concerning pediatric primary
care, have been limited to single
settings or single coordinating
entities working with multiple sites
with centralized QI operations,
thus limiting the potential for
sustainability and diffusion.9– 11
 The
facilitation of statewide QI efforts
would ideally result in improved care
and outcomes at the population level
and foster sustainable QI programs at
the state level.12,13

In this article, we describe the
experience of a multiwave Chapter
Quality Network (CQN) project
on improving asthma care across
multiple practices and states. The
project focused on practice-level
implementation of the National
Heart, Lung, and Blood Institute’s
(NHLBI) 2007 asthma guidelines.14
Although asthma is the most
common serious chronic disorder
of childhood, pediatric asthma care
rendered by primary care physicians
e2

may be inadequate.15 We worked
with American Academy of Pediatrics
(AAP) state chapters to increase their
capacity to support multiple pediatric
practices in adopting practice-level
changes that improved asthma care
delivery. The question we sought
to answer was the following: can
AAP chapters, with support from
the national organization, spread
practice changes in asthma care
across multiple practices through
statewide QI learning collaboratives?

CQN Structure

Methods

In the Breakthrough Series Learning
Collaborative (BTS) model, a
learning collaborative convenes
multidisciplinary teams to improve
care for a specific health condition.17
Through multiple in-person learning
sessions and defined action periods,
best practices and tests of change are
spread and incorporated. The CQN
featured a modified collaborative
model with 4 learning sessions
(Table 1).

This project used a wave sequence
approach to implement statewide
learning collaboratives in 4 waves.16
In this section, we describe the
CQN structure, practice-level
interventions, implementation
methods, and plan for evaluation
across waves. Approval was obtained
from the Institutional Review Board
of the AAP.

The CQN structure rests on 3 linked
frameworks: one providing a
methodology for spreading practice
changes, another outlining the key
elements of chronic care, and a third
providing a framework within which
practices would test, implement, and
adapt changes.

Institute for Healthcare Improvement
Breakthrough Series Learning
Collaborative Model
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TABLE 2 Participation by CQN Wave
Wave

Participating
Chapters

Participating
Practices

Participating
Physicians

Patient
Encounters

Physicians
Meeting MOC
Data Collection
Requirementsa, %

In-Person
Learning Session
Attendance (by
Practice), %

Webinar
Learning Session
Attendance (by
Practice), %

1
2
3
4
Total

4
3
4
4
19

49
48
38
45
180

282
202
118
147
749

18 606
13 610
8169
5046
45 431

92
71
65
83
80

100
100
93
98
98

100
96
90
95
96

a

Physicians that collected an average of 5 charts per month for 9 of 12 mo during waves 1–3 or 7 of 9 mo during wave 4.

Chronic Care Model
This framework describes key
interventions to improve clinical
outcomes of a chronic condition.18,19

Key components include selfmanagement support, delivery
system design, clinical decision
support, and clinical information
systems.

Institute for Healthcare Improvement
Model for Improvement

The Institute for Healthcare
Improvement Model for
Improvement20 addresses 3
questions: (1) What are we trying to
accomplish? (2) How will we know
that a change is an improvement? (3)
What change can we make that will
result in an improvement?

State-Level Implementation

The AAP formed a national
leadership team consisting of
experts in asthma care, QI, and
primary care practice systems.
The team developed a set of key
drivers and associated interventions
(Supplemental Information), as
well as an implementation guide
comprising resources, tools and
methods, and a set of measures, with
adaptations based on lessons learned
during each wave. Data and reporting
tools and a curriculum fostering QI
learning by chapter leaders were
also designed by the national team.
These experts coached state chapter
leaders throughout the recruitment
and implementation phases, and
they helped practices assess their
performance and develop reliable
care processes.21 Two nested

BTS collaborative models ran
simultaneously, which were the state
chapter leadership learning network
and a practice collaborative in each
state.

For waves 1, 3, and 4, 4 AAP chapters
were selected through a competitive
application process. The number
of chapters selected to participate
was based on the capacity of the
national QI coaches and resources.
Six selection criteria had to be met:
(1) identified leadership; (2) existing
QI infrastructure; (3) experience
conducting QI at the practice
level; (4) evidence of partnership
with state and private payers; (5)
ability to recruit practices; and
(6) demonstrated chapter-level
communication strategies. Chapters
participating in wave 1 were
asked to join wave 2, in which the
inclusion of a pediatric affordable
care organization was tested. All
chapters engaged a pediatrician
leader, asthma expert, and project
manager. The chapters were asked
to recruit a minimum of 10 practices
from various geographic locations in
academic and nonacademic settings.
The chapter leadership learning
collaborative was initiated at a
face-to-face training session. State
chapter leadership teams learned
QI methodologies and leadership
competencies, and they reviewed the
project framework, interventions,
and responsibilities for national
and state leaders. State chapters
organized monthly webinars and
2 in-person learning sessions for
participating practices, reviewed

state- and practice-level data reports,
and provided practice-level coaching.
Attendance for learning sessions is
listed in Table 2.

Practice-Level Interventions

Waves 1 to 3 ran for 12 months;
wave 4 ran for 9 months because of
the reduced number of maintenance
of certification (MOC) points awarded
by the American Board of Pediatrics
for a single project. Practices were
asked to incorporate optimal NHLBI
asthma care practices, including
assessment of control, a stepwise
approach to treatment, appropriate
use of controller medication, and an
updated asthma action plan for selfmanagement.14 The following specific
interventions were included:
Asthma encounter form: A
standardized asthma encounter
form (Supplemental Information)
that incorporated the NHBLI
guidelines into a decision support
tool.
Population registries: Children with
asthma were identified with a
billing query for asthma codes. In
waves 1 and 2, practices created
individual registries using Excel
or other data management tools.
A national asthma registry was
developed for waves 3 and 4.

Workflow assessment: Practices
were coached to conduct workflow
assessments and tests of change
to incorporate the encounter form
into daily workflow.
Self-management skills: National and
state leadership teams developed
a robust repository of patient
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TABLE 3 Practice Demographics
Characteristic

Per 180 Practices

Practice location
Northeast
South
Midwest
West
Wave of participation
1
2
3
4
Practice setting
Suburban
Urban/non-inner city
Urban/inner city
Rural
No. physicians in practice
1–2
3–5
6–10
11+

education materials in multiple
languages using literacy guidelines.
Practices were also trained on
the fundamentals of motivational
interviewing to help patients set
goals.

Working as a QI practice team:
Practices were coached on team
roles to conduct plan-do-study-act
cycles and review data.

All physician participants were
eligible to earn MOC part 4 credit
and continuing medical education
credit. Eighty percent of participating
physicians received MOC credit
across the 4 waves (Table 2).

Analysis Plan

Sixteen measures, including
outcome and process measures,
were routinely collected by using
the structured asthma encounter
form (Supplemental Information).
The measure of focus was optimal
asthma care. This measure
combined 4 asthma care practices
suggested by NHLBI guidelines
into a bundled measure. Optimal
asthma care required 4 tasks at a
visit: (1) physician assessment of
asthma control using a standardized
instrument; (2) updated asthma
e4

n

%

12
70
60
38

7
39
33
21

49
48
38
45

27
27
21
25

100
49
11
20

55
27
6
11

36
72
43
29

20
40
24
16

action plan; (3) use of the stepwise
approach to initiate or adjust
therapy; and (4) prescription of a
controller medication for patients
with persistent asthma. Data were
collected at the point of care by
using the asthma encounter form
and entered by practices into a
national database at least monthly.
Each participating physician
was asked to submit at least 5
encounters per month to ensure
reliable implementation of project
interventions. To encourage a
reliable system of care, participating
practices were advised to use the
encounter form with each asthma
patient at least once a year and more
often for complex or severe asthma
patients.

Patient-level data for QI reporting
were aggregated monthly at the
physician and practice levels.
Practice-level data were compiled
and presented to each practice and
state leadership team in a dashboard
format. This dashboard was a
composite of run charts for each
of the 16 measures (Supplemental
Information). Measures were
expressed as the percentage of
asthma visits each month for which

the guideline objectives were met.
Practices received and reviewed
their own performance data; state
chapter leaders reviewed practice
data individually and in the aggregate
to inform ongoing plan-do-study-act
cycles.

All members of chapter teams were
provided surveys at the completion
of each CQN wave to provide
feedback on the project. The feedback
was used to make adjustments in
overall project operations as well as
to help each chapter plan future QI
initiatives.

Results
Seven hundred and forty-nine
pediatricians collected data during
45 431 patient encounters in 180
practices across 9 states during
the 4 waves. The participating
pediatricians represented ∼7.2%
of pediatricians in those 9 states on
the basis of the 2016 AAP Member
Directory and the assumption
that 60% of pediatricians are AAP
members. Table 2 outlines the
numbers of chapters, practices,
physicians, and encounters for
each wave; MOC credit awarded;
and attendance levels for the
in-person learning sessions (2 per
wave) and webinars (2 per wave).
Table 3 summarizes the practice
demographics.

Optimal Asthma Care Bundle
Measure

At the beginning of each wave, <50%
of practices reported optimal asthma
care at each encounter. In waves 1, 2,
and 3, this rate improved to >80%. In
wave 4, in which data were collected
for only 9 months, the rate improved
to 72% (Fig 1). The proportion of
patients rated by physicians as well
controlled rose from 59% to 74%
across 4 waves (Fig 2).
A 1-way repeated measures analysis
of variance was conducted to
determine if there were statistically
significant differences in optimal
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asthma care over the course of the
project. The original data set was
normally distributed for month 1
across the waves, but not for the
final month. To normalize the data,
an Arcsine transformation was
performed. Subsequently, there
were no outliers and the data were
normally distributed (Shapiro-Wilk
test, P > .05). The project elicited
statistically significant changes
in optimal asthma care (F1,123 =
63.281, P < .05). The normalized rate
improved from 0.54 ± 0.045 in month
1 to 1.002 ± 0.40 in the final month of
the project. Post hoc analysis revealed
that chapter (F1,9 = 4.965, P < .05)
had a significant impact on optimal
asthma care improvements, whereas
practice size (P > .05) and wave of
participation (P > .05) did not.

FIGURE 1

Optimal asthma care bundled measure: results across 4 waves. Optimal asthma care is a composite
measure for which (1) a physician assesses asthma control using a standardized instrument, (2)
the patient or family has an up-to-date asthma action plan, (3) the stepwise approach to initiate or
adjust therapy is used, and (4) asthma patients with persistent asthma are prescribed a controller
medication for the patient encounter.

Other Measures

Additional measures tracked
during the project are included
in Supplemental Information.
Practices across all waves reported
relatively high baseline use of the
stepwise approach (81%–89%) and
a controller medication for patients
with persistent asthma (74%–88%).
The proportion of patients with a
current written asthma action plan
rose from the range of 49% to 57% to
the range of 75% to 91%. Physicians’
and parents’ ratings of asthma in
children as well controlled increased
modestly from the range of 58% to
63% to the range of 71% to 74% and
from the range of 67% to 73% to the
range of 78% to 87%, respectively.
Patient receipt of self-management
materials rose from the range of 57%
to 62% to the range of 62% to 88%,
with little change in wave 2. Missed
school days, missed parent workdays,
and emergency department visits
remained relatively consistent
through each wave.

Discussion
Through planned care, QI activities,
and learning collaboratives,

FIGURE 2

Visits at which patient is well controlled: results across 4 waves.

project participants demonstrated
continual improvement in reported
optimal asthma care over a 9- to
12-month period. The improvement
in care reported by practices was
relatively consistent among practice
types and sizes across multiple
states. Improvement in asthma
care using continuous QI and a
learning collaborative framework
has previously been reported for
 Our
local and regional entities.9,10
findings are notable for achieving
improvement in asthma care through
training multiple state coordinating
entities instead of directly leading
the learning collaborative itself. Few
other projects have achieved this
level of results in pediatric practice
improvement in asthma care on such

a widespread scale across multiple
 This project may serve
states.21,22
as a model for other statewide and
national organizations attempting to
achieve improvements in population
health through support and training
for statewide organizations that, in
turn, support individual health care
providers and practices. Although
none of the waves achieved the
preset goal of 90%, all showed
substantial improvement and
remarkable consistency in the rate of
improvement; we therefore regarded
the project as an overall success.
The key to improvement on
the practice level appears to be
system-level improvements. Other
improvement activities included
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practice-based teams, redesign of
patient flow, and plan- do-studyact cycles in implementation of
consistent use of care protocols.
The mechanism underlying the
improvement in ratings cannot be
clearly elucidated from the data,
but existing measures provide
some suggestions. We found that
practices were already reporting high
levels of use of the stepwise NHLBI
approach. As the data illustrated, the
challenges for practices centered on
the reliability of providing asthma
action plans and self-management
materials. Overall improvement
was reported for both measures
by the end of each wave, with the
sole exception of provision of selfmanagement materials during wave
2. In addition, increasing numbers
of physicians and parents rated
asthma as well controlled, suggesting
relatively consistent improvements
in perceived management of the
asthma. Further studies may
examine more objective measures of
control, including spirometry, which,
according to participants, changed
little during the waves.
A unique aspect of our work
was that rather than directly
work with individual practices,
national leadership developed the
frameworks and methodologies and
then implemented a QI infrastructure
on the state level that worked with
individual practices. This approach
reached multiple practice settings
and children. Practices were able
to share experiences and materials
and compare results through the
learning collaboratives. AAP chapters
developed a variety of approaches
combining teleconferences, webinars,
and on-site visits to facilitate crosspractice learning.
The core national leadership team
and project design were critical to
the success of the overall project.
The national team maintained data
and reporting tools for individual
practices and state chapters.
However, the knowledge and
e6

experience gained by individual
chapter leaders appeared to lead to
subsequent QI projects, suggesting
that the time and training invested
in participating in the CQN could
be sustained at the state level. The
relatively consistent performance
results over 4 waves suggest that
an approach comprising a core
national leadership team, invested
state leaders, a core intervention
package, a dedicated QI coach, a
program implementation guide,
data support, and 2 nested BTS
collaborative models is a system that
can be replicated for widespread
practice improvement. In addition, all
but 1 participating chapter engaged
in discussions with state payers and
other partners on continuing QI work
and payment reform.
The overall success of the CQN
asthma project is timely to health
care delivery transformation.1 CQN
uses concepts from innovative
models prompted by the Affordable
Care Act to improve asthma care.
The project benefits from the use
of patient registries, EMRs, and
payment reform that enables
population management of children
with a chronic health condition.
Further steps for improving asthma
care include continued dissemination
of the protocol among other
providers and practices. Widespread
use of EMRs and patient registries,
assignment of dedicated staff, and
payment incentives would enable
practices to continue spreading
the care protocol among additional
providers and patients. Long-term
population studies would enable
the discovery of financial benefits
through reduction of potentially
preventable health encounters.

This project had multiple limitations.
Overall success was limited to
participating states and practices that
may have been highly motivated. All
data were self-reported by practices
without external validation or
consistent use of a patient registry
that could automatically link to EMRs.

The measures represent asthma
visits, not single patients, and for
any given month contain a mixture
of patients being treated according
to the intervention for the first time
and patients who had made several
visits since the start of the CQN. The
12-month window for data collection
places limitations on any outcome
data because for many patients the
multiple data points necessary to
observe changes in asthma control
as a result of CQN interventions may
not be available. Practices reported
on patients who individual providers
selected, and it is possible that other
patients did not receive optimal
asthma care, inflating the reported
results. Our project was unable to
link its findings to administratively
determined health care outcomes
of interest such as the number and
cost of emergency department and
inpatient visits that are potentially
preventable. Finally, the project
findings are specific to asthma, which
has evidence- and consensus-based
guidelines originating at the federal
level. The project implementation
strategies may not apply to other
health care conditions.
Several challenges in this project
were addressed in ways that may
or may not be replicable. Physicians
were self-selected, and patients were
selected by participating physicians,
which could lead to selection bias
at the physician and patient levels.
A randomized trial comparing
physicians who participated in the QI
initiative versus those who did not
participate would have minimized
the bias potential. Ongoing and
future studies should examine
results from a population level (for
example, all children with asthma or
a random selection of children with
asthma). Population-level data on
the sustainability of the intervention
would also enable minimization of
the Hawthorne, or observer, effect
on the results. Data were collected
manually at the practice level, and
data analysis and reports were
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provided externally. Although it
made data reporting and review easy
for practice and chapter leaders,
this strategy may not be available in
all settings, and manual data entry
poses a challenge to sustainability.
Future improvements in EMR and
registry capabilities may address
this issue. Practices were asked to
implement these strategies within
their own setting. As a result,
practice buy-in was variable and
depended heavily on leadership
interest and involvement. Chapter
leaders reported that phone calls
and in-person visits were helpful
when providing support to practices,
particularly for practices that
were not consistently engaged in
the monthly reporting or monthly
practice webinars.
The experience of the CQN model
to date may be considered and
adapted by other large-scale health
care delivery initiatives that use

QI methods to improve health
care delivery on a broad, possibly
statewide, scale. The existing
measure sets, implementation
guides, data collection systems,
and curriculum may be easily
used by chapters depending on
current infrastructure and training
needs. Future studies may examine
short- and long-term outcomes on
a population level and test the CQN
model in other high-priority medical
conditions such as attention-deficit/
hyperactivity disorder.
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