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PEDIATRICIANS AND THOSE who provide health care to

QI activities. Moreover, in 2014, 5 papers focused on
education in QI will be published as an addendum to this
supplement, with an overview led by John Co.26

children strive to provide the highest possible quality of
care. Only recently, however, have there been opportunities
for health care providers to measure more adequately the
extent to which the optimal quality of care is being provided and to engage in quality improvement (QI) to address
identified gaps.1–5 Also contributing to this focus on QI are
heightening demands for accountability and improvement
from payers across the public and private spectrum.6 The
certifying, accrediting, and academic communities have
also increased expectations that physicians acquire theoretical and hands-on experience with quality improvement.7
This supplement is intended to make readers aware of
key developments in QI policy, practice, education, and
evaluation research. Our goal is to stimulate additional
sharing of lessons learned, whether through research publications or other means, and to encourage health care providers and researchers to become full participants in the
current national movement toward the triple aim of better
care, better population health, and more affordable care.8
The supplement is divided into 3 sections. The first section includes commentaries by leaders in pediatrics and
quality improvement, including the President of the National
Initiative for Children’s Healthcare Quality (NICHQ),9 the
President and Chief Quality Officer of the American Academy of Pediatrics (AAP),10 the Director of the Child and
Adolescent Health Measurement Initiative (CAHMI),11 the
President of AcademyHealth,12 leaders of quality improvement and research networks in ambulatory care,13 current
and past Senior Vice Presidents for quality improvement
at the American Board of Pediatrics,14 and a senior leader
at the Patient-Centered Outcomes Research Institute
(PCORI).15 The second section includes 4 articles concerning critical topics in quality improvement evaluation
research methods.16–19 The concluding section presents
examples of QI activities in a variety of settings, including
hospitals,20 emergency medicine,21 NICUs,22 and several
networks and states.23–25 This introduction provides a brief
overview of and commentary on the contributions to the
supplement focused on QI evaluation methods and on
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QI EVALUATION RESEARCH METHODS
There is a clear and urgent need for more rigorous study
of the extent to which QI activities, including those that are
pediatric-focused, are effective, for which populations, and
under which conditions.27,28 To foster more rigorous study,
the Agency for Healthcare Research and Quality has for the
past 3 years helped support an annual conference focusing
on pediatric QI.29 Four papers stemming from interactive
educational sessions at the conferences are included in
this supplement. Papers focused on other study designs
taught at the Academic Pediatric Association meetings
are readily available in the literature (eg, statistical process
control30,31 and stepped wedge32). In our view, these methodological papers taken together provide excellent guidance for evaluative research in pediatric quality
improvement interventions.
The focus of the article by Parry et al. concerning the term
evaluation may cause discomfort for those who prefer to use
the term research, while gratifying those who recognize the
need for rigorous evaluation of QI interventions but avoid
the term research owing to ambiguities about the protection
of research in human subjects.16,33 In our view, however,
QI implementation research is a form of intervention
research34,35 that is by definition evaluative. It aims to
answer questions of whether, why, how, and for whom
specific forms of QI work. Parry and colleagues argue for
adoption of a formative, theory-driven, evaluation approach
in pediatric health care QI that asks the question “How and in
what contexts does the new model work or can it be amended
to work?” The formative part of their recommendations reflects the fact that improvement initiatives are typically iterative in nature. Dealing with this staged approach to QI
requires a formal framework such as that used by Kirkpatrick36 in medical education or similar stepwise approaches.
A second major contribution of Parry and colleagues is their
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urgent call for the improvement and academic evaluation
communities to extend and enhance the evaluative framework by establishing more standard taxonomies and refining
specific methods to enhance the predictability of quality
improvement interventions, a strategy that will improve
the likelihood of publishing pediatric QI studies and seeing
effective, context-sensitive QI interventions spread widely.
Two reports address specific study designs that will
enhance the internal validity of QI evaluation studies.
Garrison and Mangione-Smith explicate the rationales
behind, and the approaches to, cluster-randomized controlled
trials (CRTs), the strongest designs for most health care QI
intervention evaluation studies.17 QI interventions are typically intended to change the behaviors of organizations or
groups of actors (eg, health care policy entities, health care
delivery systems, clinical practices, and microsystems).
Thus, CRTs more closely approximate the real world of QI
implementation and allow the rigors of randomization, blinding and potential avoidance of cross-contamination, and clustering of results at the patient and unit levels to enhance the
value of QI interventions in terms of internal validity and publishability. The Garrison and Mangione-Smith paper provides numerous examples of situations in which CRTs have
an advantage over randomized controlled trials, but it also
notes the real methodological challenges of CRTs in pediatric
QI, such as potentially decreased statistical power (due to
clustering) and the need for at least 6 to 8 clusters for sufficient powering. In addition, the paper notes logistical considerations, including study participants’ concerns about the
ethics of withholding a health system change intervention.
Willingness of providers and other entities in health care to
be randomized can be another challenge.
Quasi-experimental designs provide an alternative to randomized trials, and Penfold, in this supplement, argues that
the interrupted time series (ITS), when well done, is the best
of the quasi-experimental study designs.18 He enumerates
the strengths of ITS, such as controlling for the effects of
secular trends and other threats to internal validity and inference. No method is perfect, and ITS results are subject to a
couple of noteworthy biases; Penfold also notes them.
CRT and ITS designs provide substantial help in addressing potential threats to internal validity. However, addressing internal validity is not enough at this stage in the
development of QI interventions and their evaluation. As
Parry and colleagues imply and others have stated explicitly, “. heterogeneity is not always noise”; that is, understanding the impact of context on the results of QIs, or
“context-sensitivity,” is essential. McDonald’s paper in
this supplement addresses how to begin to ensure that
context sensitivity is addressed in QI evaluation studies.19
McDonald’s use of the realist evaluation model of Context,
Mechanism, Outcome is helpful even as our understanding
of context is evolving. Depending on the stage of QI intervention development (see Parry, this issue), aspects of
context may become part of the mechanism that influences
the QI outcome and may influence the transferability of any
QI strategies found to be effective in one setting.
McDonald carefully dissects some work she and others
have done to attempt to understand context-sensitivity
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toward the eventual goal of “clear and detailed specification of each part of the QI intervention and its context in
any evaluative project, as well as particulars about the
ways that each influenced each other.” and discusses
the recently developed Consolidated Framework for Implementation Research.37 Developing theoretical perspectives on and measuring, and analyzing the effects of
variations in context are not merely abstract concerns;
McDonald specifies at least 3 main audiences that care
increasingly about the context-sensitivity of QI interventions: practitioners (who need to know which QIs are suitable in their delivery settings), policymakers (who need to
create incentives and infrastructures to encourage adoption
and spread of effective QIs), and researchers (who aim to
understand context-sensitivity to help practitioners and
policymakers choose wisely among QIs).

QI IN CLINICAL SETTINGS AND NETWORKS
One of the most striking phenomena in QI in the past
decade has been the rapid development of multisite networks conducting large QI projects, as illustrated in the final
section of this supplement.20–25 Collectively, they provide a
rich array of varied experiences in QI. There are many
commonalities. Among the networks described in the first
4 articles,20–23 a significant factor for developing multisite,
multidisciplinary networks is the relative rarity of the
child health problems being addressed. The remaining
reports24,25 deal with more common problems but in the
context of working in primary care, a setting that may
lack some of the supports available in academic medical
centers. Implicit or explicit in all reports is the need for a
robust infrastructure to support the QI activities, including
major investments in data-collection systems, the necessary
clinical and QI expertise, the effort of compiling the evidence for changes in practice, and the need for training
and ongoing support or coaching of those in the field. A variety of strategies have been developed for the latter,
including regular phone conferences, newsletters, webinars,
and meetings. In addition, these reports indicate the significant role of allies in this effort, in terms of support from professional organizations, governmental agencies, and major
health care providers such as hospitals. Among the organizations cited is the American Academy of Pediatrics, which
has served as a convener and funder, as well as fostering
the networks to meet maintenance of certification requirements. To develop and sustain this level of activity requires
substantial resources, including financial support, but also
the commitment and energy of the participants.
These reports also raise some issues that need to be
considered further. The first of these is the effect of this
effort on improving care and, eventually, child health.
Many networks are still too new for this assessment and,
clearly, some have demonstrated significant success in addressing specific problems such as catheter-associated
blood and other nosocomial infections.23 As Shah et al22
indicate for the neonatal networks, which have a longer trajectory, not all QI efforts ameliorate the health problem being addressed. In view of the resources required, the reports
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raise the question of how to make greater efforts to understand the effectiveness of QI, as described above, and sustainability, a particularly important issue addressed by
Shaw et al24 in terms of the ability of individual private
practices to maintain QI activities. The significant effort
in developing evidence reviews and comparisons of alternative approaches to problems, along with robust data systems and more standardized protocols, provides an
excellent milieu for many types of research. However,
there appears to be confusion in the field, as indicated
in these reports, as to what are QI, health services or
comparative-effectiveness research, and QI research.
These distinctions have implications for both the conduct
of QI activities that might not require institutional review
board review, as well as the standards for publication of
these activities, as noted by Simon et al.20 The conduct
of health services and comparative effectiveness research
is well established, but is different from QI research. As
Shah et al22 and Shaw et al24 note, more work is needed
before there is an understanding of the process of QI and
the development of less laborious and more rapid methods
for QI, as well as an understanding of what works for
whom. This effort most certainly will require mixedmethods research to understand the effect of context on
QI efforts19 and designs differing from the traditional decision analysis and comparative effectiveness paradigms.

CONCLUSION
The fields of quality improvement and qualityimprovement intervention research are in their infancy.
Our hope is that the papers in this supplement are widely
read and rapidly disseminated, discussed, and tested by
our pediatric colleagues, and that the development and
testing of rigorous but relevant study designs toward
“generalized causal inference”38 progresses rapidly.
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