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Abstract
Context: The Closing the Quality Gap series from the Agency for Healthcare Research
and Quality summarizes evidence for eight high-priority health care topics: outcomes
used in disability research, bundled payment programs, public reporting initiatives,
health care disparities, palliative care, the patient-centered medical home, prevention
of health care-associated infections, and medication adherence.
Objective: To distill evidence from this series and provide insight into the “state of
the science” of quality improvement (QI).
Methods: We provided common guidance for topic development and qualitatively
synthesized evidence from the series topic reports to identify cross-topic themes, challenges, and evidence gaps as related to QI practice and science.
Results: Among topics that examined effectiveness of QI interventions, we found improvement in some outcomes but not others. Implementation context and potential harms
from QI activities were not widely evaluated or reported, although market factors appeared important for incentive-based QI strategies. Patient-focused and systems-focused
strategies were generally more effective than clinician-focused strategies, although the
latter approach improved clinician adherence to infection prevention strategies. Audit
and feedback appeared better for targeting professionals and organizations, but not
patients. Topic reviewers observed heterogeneity in outcomes used for QI evaluations,
weaknesses in study design, and incomplete reporting.
Conclusions: Synthesizing evidence across topics provided insight into the state of
the QI field for practitioners and researchers. To facilitate future evidence synthesis,
consensus is needed around a smaller set of outcomes for use in QI evaluations and a
framework and lexicon to describe QI interventions more broadly, in alignment with
needs of decision makers responsible for improving quality.

Introduction
The quality of health care in the US is
widely recognized as needing improvement. Indeed, as many as 50% of all
patients, on average, may receive suboptimal care.1-3 Yet quality is improvable,
and efforts to make improvements are
widespread.1,4,5
Just as medical science focuses on treating ailments and supporting the health
of the human body through medical,
surgical, pharmacologic, and preventive interventions, the science of quality
improvement (QI) focuses on “treating”
quality gaps and supporting optimal
performance of the health care system

through improvement interventions and
quality monitoring. A key question for
both medical and improvement science is
how altering one part of a system—either
the human body or the health care system—produces desired results. Additional
questions relate to how interventions
interact with the surrounding environment and circumstances (the context of
change) and how delivery of the intervention (implementation of change) has an
impact on effectiveness. Many of the tools
of medical research that were tailored to
answer such questions have also been
applied to improvement science, including systematic reviews and meta-analyses.

In 2004, the Agency for Healthcare
Research and Quality (AHRQ) launched
a collection of systematic reviews on QI
strategies related to high-priority chronic
conditions (eg, diabetes, asthma, hypertension), practice areas (eg, prevention of
health care-associated infections, antibiotic prescribing behavior), and processes
(eg, care coordination) identified by the
Institute of Medicine.6-12 AHRQ followed
this collection with a new series of eight
evidence reports—Closing the Quality
Gap: Revisiting the State of the Science—
to continue the focus on improving the
quality of health care, including current
efforts to reward high-quality care through
measurement and reporting as well as key
tenets of health care reform legislation
passed under the Patient Protection and
Affordable Care Act.13 In addition, through
two cross-topic synthesis projects,14,15 the
new series of reports also sought to illuminate broader lessons about the state
of QI science by aggregating evidence
in a qualitative way across the sample of
topics included in the series.
This article builds on that synthesis,
summarizing the “state of the science”
for the effectiveness, implementation
decision factors, and evidence base of
the QI field on the basis of findings from
the most recent Closing the Quality Gap
series of topic reports.
Methods
Series Topics
The Closing the Quality Gap series included eight topics selected by leaders in
AHRQ for their relevance to high-priority
populations, settings, and processes,4 and
to provisions of the Affordable Care Act
(Table 1). Selected topics were also ripe
for systematic review and expected to yield
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actionable evidence for patients, practitioners, health systems, and policy makers.
We mapped these topics to three
core approaches (“3 Is”) for achieving
improvements, as noted by health care
systems researcher Victor Fuchs,16 who
said that real reform “requires changes in
the organization and delivery of care that
provide physicians with the information,
infrastructure, and incentives they need
to improve quality and control costs.” In
today’s complex health care system, these
leverage points for improvement apply
beyond the physician to include other
clinicians, systems managers, and patients
themselves. The set of topics selected for
the series address each of these three core
approaches (see Table 1).
Topic Reviews
Each topic was reviewed by a team
from an AHRQ Evidence-based Practice
Center (EPC) using a standard methods
guide. 17 Complete details of review
methods for each topic are available in
the individual topic reports.18-25 A brief
summary is presented here. In conjunc-

tion with topic-specific technical expert
panels, team members of each EPC developed a set of key questions to guide their
review. The EPC teams searched a wide
variety of literature databases, including at
a minimum MEDLINE, and an average of
25 years of literature for each topic (range,
5 to 65 years). They identified relevant
articles through multiple rounds of review
and abstracted detailed information from
each included study. All studies were
evaluated for quality and potential bias
using a standard protocol. Likewise, when
reported and applicable, evaluations of
strength of evidence across studies also
followed standard methods.17
Cross-Topic Synthesis
Results presented in this article are
based on the eight series topic review
reports.18-25 We initially provided common
guidance to each topic review team for
the series to facilitate cross-topic synthesis. Then we reviewed the evidence
presented in the reports, including tables
and text, to identify cross-cutting themes,
take-home lessons, common challenges,

Table 1. Closing the Quality Gap series topics and primary focus for leverage to
improve quality of care
Topic
Focus
Information: Providing information about outcomes used in evaluating health care quality
Disability outcomes18
Identify outcomes measures used in quality-focused research
involving people with disabilities
Incentives: Influencing improvement through payment changes and quality monitoring
Bundled payment20
Examine the influence on organizations of adopting payment bundling
as an approach for paying for care (contrasted with fee-for-service
models), and how organizational response to such new incentives
either enhances or deters health care quality, including efficiency
Public reporting23
Understand how public reporting of health care quality information
affects behaviors of people and organizations in ways that potentially
improve the quality of care received by patients
Infrastructure: Changing delivery infrastructure to improve quality of care
Disparities22
Examine the benefits and harms of quality-improvement interventions
aimed specifically at reducing disparities in care
Palliative care19
Examine the impact on health care quality of various aspects of
palliative care, including palliative care delivered in hospice and
nursing homes
Patient-centered medical Understand whether and how implementation of a comprehensive
home (PCMH)25
PCMH improves care overall for the full population of patients served
by a health care organization
Health care-associated
Examine effectiveness of quality-improvement efforts aimed at
infections (HAI)21
improving adherence with evidence-based HAI-prevention strategies,
including at ambulatory surgical centers, dialysis centers, and longterm care facilities
Medication adherence24
Address both the efficacy and effectiveness of interventions designed
to improve medication adherence for adults with chronic conditions,
including system and policy-level interventions
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and evidence gaps as they relate to the
science of QI. Thus, this synthesis is based
on comparisons across the series topic
reports rather than on primary studies
reviewed in those reports. We did not
perform quantitative meta-analyses, but
instead focused on qualitative synthesis
to provide insight into the field of QI. Additional discussion of topic-specific findings and implications for key stakeholder
audiences may be found in the series
summary report15 and an accompanying
methods report.14
Key Questions
We developed a set of series key questions to guide evidence synthesis across
series reports. These key questions focus
on the “state of the science” for three core
aspects of QI: effectiveness, implementation decision factors, and evidence. The
key question areas are as follows:
1. What is the state of the evidence for the
effectiveness of QI activities? What outcomes have been examined in evaluating effectiveness? What is known about
the benefits and harms of particular
types of QI strategies or targets?
2. What is the state of the science for
factors of likely importance to those
individuals and organizations deciding
whether and how to implement QI
interventions? What is known about
the role of context and implementation
approaches/challenges in QI activities?
What is known about the impact of QI
activities on disparities or vulnerable
populations?
3. What is the state of QI and implementation science evidence? What gaps exist
in the quality of evidence or in methods
for evidence synthesis?
We summarized evidence of effectiveness—both benefits and potential
harms—for the series topics (excluding
disability outcomes, which focused on
use of outcomes and did not address effectiveness) and considered the role of
outcomes choice in effectiveness evaluations. We also examined evidence of effectiveness for QI strategies by type, using
a taxonomy of improvement strategies
developed for the first Closing the Quality
Gap series.10 We grouped these strategies by the intervention target—patients,
clinicians, or systems/organizations—to
further analyze evidence of effectiveness.
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Table 2. Summary of key findings for intervention-focused series topicsa
Mixed or no evidence
of improvement
Mixed impact on quality measures (variable
magnitude and direction of effects)

Topic
Bundled
payment

Evidence of improvement
Small decreases in health care
spending (≤10%) and health care
utilization (5%-15% reduction)

Public
reporting

Hospital-level reporting shows
decreased mortality
Health plan and long-term-carelevel reporting shows improved
pain, pressure ulcers, patient/family
satisfaction
Clinicians and health care
organizations responded to public
reporting by offering new services,
changing policies, and by increasing
quality-improvement activities

Few patients use public reports to make
health care decisions; reports lack
relevance or clarity or are unavailable
when needed

Disparities

A single study showed reduced disparity
in HbA1c testing among black vs white
patients with a disease management
and patient education program
Limited evidence of amplified effects
of collaborative care and languageconcordant patient education
strategies in vulnerable populations
Interventions targeting:
Pain: improved pain-related outcomes
Coordination: improved patient/family
satisfaction
Communication/decision making:
improved health care utilization

Insufficient evidence for changes in
disparity after quality-improvement
interventions; few studies addressed the
research question

Palliative care

Patient-centered
medical home
(PCMH)

Health careassociated
infection (HAI)

Medication
adherence

Small improvements in patient and
staff experiences (satisfaction with
care, perception of coordination)
Decreased use of Emergency
Department by older adults
Small positive effects on delivery of
preventive services
Some combinations of strategies
show improved adherence to best
practices and lower infection rates

Adherence improved with policylevel change decreasing patients’
out-of-pocket costs and several other
patient-focused strategies

Potential harms or unintended
consequences
Single-setting bundled payment programs
resulted in care shifting to other settings
Few studies addressed other potential harms
Overall, evidence of no harm outweighed
evidence of harm
Mixed results and low-quality evidence about
impact of public reporting on patient access
Some evidence that public reporting in longterm care led to changes in coding practices
and readmitting patients before reporting
assessment
Evidence refuted claims that public reporting
leads surgeons or health care organizations
to withdraw from the market or that public
reporting is associated with declines in quality
of unmeasured aspects of care (crowding out)
No studies addressed potential harms

Interventions targeting:
Pain: no improvement in QOL or health
care utilization
Coordination: no improvement in QOL,
symptoms, or health care utilization
Communication: no improvement in patient/
family satisfaction or health care utilization
No interventions using only clinicianfocused strategies were effective
No decrease in hospital admissions for
older adults
No evidence of cost-savings with PCMH

Not examined

Organizational change and clinician
education alone did not improve adherence
or infection rates
Insufficient evidence to draw conclusions
about improvements in cost savings or
return on investment
Decreasing patients’ costs did not improve
adherence with inhaled corticosteroids
Only a subset of studies showing improved
adherence also improved other diseasespecific clinical outcomes
Studies of medication adherence
interventions rarely examined impacts on
health care utilization or costs; evidence is
inconclusive

No studies addressed potential harms

Limited evidence from two studies found that
when program costs were considered, the
overall cost of care was greater for the PCMH
intervention
No other evidence on potential harms from
PCMH reported in included studies

Few studies addressed potential harms

The disability outcomes report did not evaluate the effectiveness of quality-improvement interventions and therefore is not included in this table.
HbA1c = glycosylated hemoglobin; QOL = quality of life.
a
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To examine the state of the science regarding factors likely to inform implementation decisions, we summarized findings
from each report that relate to the context
of QI implementation or evaluation, implementation approaches and challenges,
and the impact of QI efforts on health
disparities or on vulnerable populations.
Finally, we evaluated the state of the science on the basis of the entire evidence
base, summarizing common challenges
encountered by the EPCs and identifying
gaps in the evidence and in systematic
review methods applied to improvement
and implementation science.
Results
Key Question 1: Effectiveness of
Quality-Improvement Strategies
Table 2 summarizes key findings about
the effectiveness of QI efforts for each
of the seven series topics that evaluated
interventions. Authors of all seven topics
found mixed results, with evidence of
benefit for some outcomes but not for
others. For example, the bundled payment
review found evidence that the impact
of payment bundling on quality of care
depended on the quality measure evaluated (Table 2). The medication adherence
review authors found variability in how
adherence was defined, and they noted
that only a subset of studies reporting
improved adherence also showed improvements in other outcomes.

Six reports sought information about
potential harms associated with QI interventions (Table 2). Potential harms were
evaluated most often for the incentivebased interventions (bundled payment,
public reporting), whereas harms were
rarely addressed in the literature reviewed
for the infrastructure-focused intervention topics (disparities, patient-centered
medical home, health care-associated
infections, medication adherence). Although the potential for harm from public
reporting was widely discussed, the review authors found only limited evidence
examining whether harm actually occurred and concluded that evidence of no
harm outweighed evidence of harm. The
bundled payment review found consistent
evidence that single-setting bundled payment programs resulted in care shifting
to other settings, but few other potential
harms were examined. The review authors noted that most current bundled
payment programs are now administered
across settings, which is expected to reduce incentives for care shifting.
The disability outcomes review identified 71 different outcomes measures used
in evaluating health care for disabled
populations. Many of these assessed similar concepts, including health, quality of
life, functioning, and patient experience,
but used different definitions, tools, and
measurement scales. The review authors
also noted that researchers’ perspec-

tive—whether trained and practicing
in medicine, rehabilitation, or social
services—had a profound impact on the
ways in which care and life goals were
conceptualized for people with disabilities, influencing their choice of outcomes
for evaluation.18
Across the series topics, most QI interventions were multifaceted, using more
than one type of improvement strategy
(Table 3). There was greater evidence
of effectiveness for systems-focused
strategies than for either clinician- or
patient-focused strategies. However, most
evidence of systems-focused strategies
related to organizational change, which
can encompass many different kinds of
activities.10 For most topics examined,
clinician-focused strategies were generally less effective than patient-focused
strategies, with the exception of interventions aimed at improving clinician
adherence to strategies to prevent health
care-associated infections. Among the
patient-focused strategies, patient education often showed benefit.
In contrast, evidence of effectiveness
was mixed for patient and clinician
reminder systems and for audit and
feedback strategies (Table 3). The latter
strategies can be patient-focused when
aimed at influencing consumers’ decisions
about where to seek care, such as through
public reporting of quality information.
These strategies can be clinician-focused

Table 3. Effectiveness of quality-improvement interventions by strategy type and targeta
Strategy type
Target: Patients
Education
Promotion of self-management
Reminder system
Audit and feedback
Target: Clinicians
Education
Reminder system
Facilitated relay of clinical data
Audit and feedback
Target: Systems
Organizational change
Financial, incentives, regulation, and policy
Audit and feedback

Bundled
payment

Public
reporting

Disparities

Palliative
care

HAI

Medication
adherence

■
□

■
■

□
□
□

■
■
■

□

□
□
□
□

■
■
□
■

PCMH

□

■
□

■

■

□

■

■

□

■

■
■

■

The disability outcomes report did not evaluate the effectiveness of quality improvement interventions and therefore was not included in this table.
HAI = health care-associated infection; PCMH = patient-centered medical home; ■ = intervention type has been examined, and there is evidence of effectiveness;
□ = intervention type has been examined, but there is no evidence of effectiveness.
a
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when aimed at motivating clinicians to
make changes in their practice on the
basis of their performance on quality
measures. Alternatively, the strategies can
be system-focused if intended to influence organizations’ practices or motivate
QI efforts.�Four reports found evidence
related to audit and feedback strategies,
showing that they were not
effective when targeting
… conclusions were
patients but were generbased on moderate
ally effective when targeting
or high strength
clinicians and organizations.
Differences in outcomes
of evidence
seen across topics may rewere: reducing
flect topic-specific differthe patient’s
ences in the locus of control,
out-of-pocket
contextual factors, variable
costs improved
adaptation of intervention
medication
components, interaction
adherence, hospitalbetween intervention comlevel public
ponents, and underlying
reporting decreased
barriers to improved permortality rates, and
formance. Reviews typically
public reporting
found limited details about
the presumed mechanism of
stimulated
an intervention for influencimprovement in
ing behavior (sometimes recompetitive markets
ferred to as the logic model),
and among low
limiting synthesis-based inperformers …
sights about which interventions are effective and why.
Key Question 2: QualityImprovement Implementation
Decision Factors
Many of the reports examined three
key drivers of QI implementation decisions: the role of context, implementation approaches and challenges, and
the impacts of QI efforts on vulnerable
populations or health care disparities
(Table 4). In assessing contextual factors to determine reasons for amplification or dampening of the effect
of an intervention, both the bundled
payment and public reporting reviews
found evidence that these incentivebased strategies were more effective
when financial pressures were greater,
such as in competitive markets (public reporting), and in for-profit or
financially stressed hospitals (bundled
payment). Other reports of contextual
factors varied greatly in the type of
factors examined and their use in the
primary studies, ranging from economic
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considerations to patient characteristics
(disease severity, age, insurance coverage, health needs) and organizational
characteristics (leadership, change,
resource availability). All five series reports that examined the role of context
in some manner (Table 4) found that
information on contextual factors was
often lacking, incompletely described, or
noted only anecdotally.
Aside from a specific focus on implementation in two reports (health careassociated infections, bundled payment),
and explicit exclusion of implementation
studies in the public reporting review
(because of lack of outcomes available
in relevant studies), the remaining five
reviews had limited coverage of implementation approaches and challenges
(Table 4). Two reports noted challenges
related to clinician resistance to interventions (bundled payment, palliative care)
and two reports identified resource issues
(disparities, patient-centered medical
home). Several reports (patient-centered
medical home, health care-associated
infections, medication adherence) sought
information about approaches used to
enable implementation (eg, toolkits, collaborative learning).
Four reports examined the impact
of QI efforts or choice of evaluation
outcomes on health disparities or vulnerable populations (Table 4). Although
the available literature was limited, the
disparities report found some promise for
reducing disparities in health outcomes
among racial minorities using collaborative care and targeted patient education
interventions. Racial and ethnic minorities
were the most widely studied vulnerable
populations across the topics.
Key Question 3: State of QualityImprovement Evidence
The EPC teams conducting the topic
reviews encountered several common challenges that limited their ability to synthesize
evidence across studies and to address
their research questions. Many of these
challenges stemmed from limitations in the
primary studies. Members of the EPCs for
all eight topics observed great heterogeneity in choice and definition of outcomes
used for QI evaluations. They also noted
study design weaknesses and incomplete
reporting of key details such as intervention

design and its theoretical basis, contextual
factors and impact on outcomes, intervention components, and comparators.
Across the series, just a handful of conclusions were based on moderate or high
strength of evidence (the confidence that
a conclusion reflects a true effect). They
were as follows: reducing the patient’s
out-of-pocket costs improved medication adherence (moderate strength of
evidence), hospital-level public reporting decreased mortality rates (moderate
strength of evidence), and public reporting stimulated improvement in competitive markets and among low performers
(high strength of evidence). The strength
of evidence for most other research questions addressed across the series topics
was low or inconclusive.
These limitations in the primary studies
created challenges in adapting systematic
review methods to the QI literature. The
heterogeneity in outcomes, coupled with
the complexity of multifaceted, systemslevel interventions typical of the QI literature, limited the ability of the EPC teams
to quantitatively synthesize results across
studies. They instead summarized evidence
qualitatively, grouping evidence by particular disease groups, settings, outcomes,
or intervention components. Ambiguity
around use of key terms in the primary
studies (eg, QI itself, as well as some
topic-specific terms such as medical home
and palliative care) complicated development of search strategies. Other systematic
review challenges included assessment of
the body of evidence across heterogeneous
studies and the lack of statistical or other
approaches to synthesize across a diversity
of study designs, intervention components,
implementation factors, contextual factors,
and outcomes.
Some challenges encountered may
positively reflect characteristics of QI
evidence. Whereas heterogeneity in QI
strategies presented difficulties in synthesis
and drawing conclusions, this also reflects
the variety of strategies used in practice
that are likely to be relevant to decision
makers. Similarly, heterogeneity in outcomes offers many different lenses through
which to view quality of care. Furthermore,
despite challenges, the methodologic quality of the evidence base has improved,
as noted by the authors of the report
on health care-associated infections.21
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All reports found a body of evidence to
synthesize. Most reports included various study types to complement evidence
from controlled trials, providing additional
detail that improved the usefulness of
the reports.

Discussion
This Closing the Quality Gap series systematically reviewed and synthesized evidence relating to eight QI topics. Although
far from inclusive of all QI efforts, the eight
topics included within this series represent

a sample of the range of topics, populations, settings, strategies, and improvement
targets within the broader universe of QI
science; they cover three critical leverage
points for improving care: information,
incentives, and infrastructure.16

Table 4. Summary of findings by topic on implementation decision factors
Topic
Disability
outcomes

Context
Not applicable

Implementation approaches
and challenges
Reviewers emphasize that choice of
outcomes can lead to problems if poorly
matched to population needs and values
Some survey evidence that new bundled
payment systems faced initial resistance
from clinicians
For each bundled payment study or set of
studies, topic review includes a section on
reported implementation challenges
Not examined

Bundled
payment

Some weak evidence that bundled
payment decreased health care
utilization more among for-profit
providers compared with not-for-profit
providers and at hospitals under
greater financial pressure

Public
reporting

Strong evidence that public reporting
leads to improvements in competitive
markets and among low performers

Disparities

Not examined

Reviewers noted that some interventions
required substantial programmatic and
implementation resources

Palliative care

Some evidence supported the
effectiveness of both integrative and
consultative models for delivering
palliative care
Payment models used to support
PCMH implementation varied
widely, including receipt of external
study funding, capitation payments,
enhanced fee-for-service, and a hybrid
approach. Fewer than half of studies
described their payment model

Some studies reported challenges with
clinician uptake of interventions, as well as
difficulties with recruitment or retention of
participants in QI activities
Horizon scan identified a number of
planned formative evaluations to identify
factors associated with successful
implementation. Cost to practice noted as
a factor for study
Implementation usually included formal
learning collaboratives or collaborative
program planning for practice team
for members to learn about the new
intervention (19 of 22 studies), and audit
and feedback strategies were often tied to
QI (13 of 22 studies)
QI strategy was defined as the
implementation strategy (eg, clinician
education regarding an HAI preventive
intervention). Implementation materials
were described as a contextual feature for
some interventions
Minimal or unclear information available on
implementation (eg, organizational learning
strategies, use of implementation toolkits,
or fidelity to intervention protocol)

Patient-centered
medical home
(PCMH)

Health careassociated infection
(HAI)

Medication
adherence

Wide variety of contextual factors
reported. Three most commonly
reported factors were availability of
implementation materials, unit-level
changes in responsibilities, and unitlevel leadership
Not examined

Impacts on vulnerable populations
and disparities
Disabled populations rarely included
in studies with nondisabled patients
Not examined

One study found increased disparity
between white and black or Hispanic
patients in the receipt of coronary
artery bypass graft surgery with public
reporting
Few studies have examined QI
strategies as a way to reduce health
disparities
Limited evidence suggests some
reduction in health outcome disparities
with collaborative care and targeted
patient education interventions,
particularly among racial minorities
Not examined

Not examined

Not examined

Interventions generally had a positive
impact on medication adherence
for most vulnerable populations
examined. These populations were
typically defined by race-ethnicity and
medical condition

QI = quality improvement.
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Individually, each of the series reviews
offers detailed information that can help
inform QI efforts and decisions related to
its respective topic. Viewing the evidence
together across series reports revealed
broader insights. For example, the finding
that both the incentive-based improvement topics (bundled payment and public
reporting) were sensitive to the market

context—competitiveness of the health
care market, financial pressure on delivery
organizations—suggests that particular attention should be paid to the market and
financial context of any incentive-based
improvement efforts. Context is likely also
important to consider for information and
infrastructure-based improvement efforts.
The disability outcomes reviewers ob-

Table 5. Example typology for quality-improvement interventionsa
Intervention target: The target refers to the person, people, health system, or policy to which
intervention activities are directed. Interventions may directly target providers, patients, aspects of
a health system, health policies, or some combination of these four.24
Intervention agent: An intervention agent is the person, people, or technology used to deliver the
intervention. Examples of possible intervention agents include physicians, nurses, pharmacists,
case managers, multidisciplinary teams, or family members. Some interventions may have more
than one agent delivering an intervention or a part of an intervention.24
Mode of delivery: The mode of delivery refers to the manner by which the agent delivers the
intervention. For example, interventions may be delivered face-to-face, by telephone, with print
materials, or by computer, DVD, video, or CD/audio. Like intervention target and agent, an
intervention may have more than one mode of delivery.24
Intensity of intervention: Intensity refers to the total amount of time an intervention lasts, taking
into account the duration and number of all individual sessions (eg, five 30-minute sessions or one
60-minute session).24
Duration of intervention: In contrast to intensity, the duration of an intervention is a description
of the total length of calendar time over which any series of individual sessions are delivered. Two
interventions may have the same total intensity (eg, five 30-minute sessions) but be spread out
over different total durations of time (eg, one over 1 month, another over 1 year).24
Intervention components: Frequently, multiple components are used to create a multifaceted
intervention strategy.24 One taxonomy developed for the original Closing the Quality Gap series
specifies nine types of improvement strategies:10
Clinician reminder systems
Facilitated relay of clinical data to clinicians
Audit and feedback
Clinician education
Patient education
Promotion of self-management
Patient reminders
Organizational change
Financial, regulatory, or legislative incentives
Implementation context: The circumstances under which the QI intervention is implemented.
One set of contextual factors adapted from the patient safety field26 lends structure and common
language possibilities:
Structural organizational characteristics: organization size, location, financial status, academic
status, complexity, volume, existing quality infrastructure, space/physical environment, use of
information technology, physician ownership, and the dates of study.
External factors: regulatory environment, payments and penalties, local sentinel event, marketplace
competition, competing demands.
Culture, teamwork, leadership: each of these three factors can be examined at the organizational
level or unit level.
Implementation and management tools: includes use of specific improvement strategies targeted
at clinicians or staff (such as education, audit and feedback, or financial incentives) staff education,
designated staff time to implement change, designating an internal or external person responsible
for implementation, local tailoring or use of an iterative process, help desk support, extent of project
management, implementation timeline, and implementation process (one unit at a time or all at once).
Adapted from the medication adherence review,24 the original Closing the Quality Gap series,10 and a patient
safety context report from the Agency for Healthcare Research and Quality.26
CD = compact disk; DVD = digital video disk; QI = quality improvement.
a
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served that the professional background
of researchers influenced their conception of how to evaluate interventions
for disabled populations, highlighting
the relevance of the evaluation context,
especially choice of outcomes.
Looking across topics, the series also
found evidence supporting the effectiveness of broader types of intervention
strategies, in particular organizational
change. Although specific studies varied
with respect to the kinds of organizational
change implemented (eg, collaborative
care, patient-centered medical home,
case management) and ways in which
organizational change was combined
with other intervention strategies, these
results suggest that this is likely an important component of many effective QI
interventions.
Additional patterns of effectiveness became apparent when examining the target
for improvement strategies. Public reporting, an example of an audit and feedback
strategy, was generally effective in changing clinician and organizational behaviors,
but not patients’ behavior. Qualitative
evidence included in the public reporting
review supported this finding. Interventions that focused solely on clinicians as
a target group tended to demonstrate less
benefit, with the exception of the topic of
health care-associated infections.
The teams from the EPCs also identified
a gap in examination and reporting of
potential harm from QI activities. Although
examination of side effects of medical
therapies is expected in the medical literature, the reviews revealed that few studies
of QI efforts have addressed the potential
for unintended negative consequences.
Among the series topics, public reporting
had received the most attention toward
potential harms, but even for this topic,
the reviewers found that the potential for
harm was discussed far more often than it
was evaluated. This gap in QI evidence is
ripe for development, and it may require
guidelines for evaluating and reporting
harms that may be far-reaching or that
may occur well after the initial intervention.
In addition to these insights, synthesis
of evidence across series topics also sheds
light on the “state of the science” for the
QI field itself. The common challenges
experienced by the teams from the EPCs
highlight areas where additional methods
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or conceptual development is needed.
Inconsistencies in how interventions are
described in the literature point to the
need for an underlying framework and
lexicon to describe QI interventions.
Although a framework and terminology
must be flexible enough to cover the
diverse universe of QI strategies, consistent use of a common set of terms would
help facilitate synthesis of results across
studies, as was done in the cross-topic
review presented in this article. Table 5
presents an example of a typology used
to describe improvement interventions,
adapted from the medication adherence
review.24 As Table 3 demonstrated, combining one element of this typology—the
intervention target—with the taxonomy
of improvement strategies used in the
original Closing the Quality Gap series10
provided insights that apply across topics and that were not readily apparent
without this structure. Reaching consensus
around a common framework and lexicon
for QI science requires further development, but the approach demonstrated in
this synthesis presents a useful starting
place in that endeavor.
The evidence base is growing regarding
the importance of context for quality and
patient safety topics,26-28 yet all five series
reports that examined the role of context
found that implementation context was
rarely described in the QI literature. The
teams from the EPCs recommended that
contextual factors be more frequently
and robustly measured and reported. To
accomplish this will require development
of reliable and valid measures of such factors, but at this early stage of exploration,
little is known about which contextual
factors are important to measure, and
how to do so. Thus, filling this knowledge gap will require iterative measure
development, measurement, research, and
refinement of the measures. Each of these
steps will contribute valuable knowledge
to the field. Table 5 includes a starter
set of contextual factors, adapted from
the patient safety field,26 that can help
lend structure and a common language
to future work around implementation
context. These context factors also map
well to the Consolidated Framework for
Implementation Research.29,30
This “meta” review evinces the promise
of scaling up knowledge across topics
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through a structured qualitative synthesis,
in this case relying on a common conceptualization of different levers (information,
infrastructure, and incentives) for influencing behavior change to improve clinical and economic outcomes, a typology of
QI strategies and contexts (Table 5), and
attention to potential harms and vulnerable populations. To foster useful description and synthesis, we also recommend
extending a framework acronym that is
commonly applied to systematic reviews
of clinical interventions to the needs of
QI evaluation. Thus, PICOTS (population,
intervention, comparator, outcomes, timing, setting) becomes PLICCOTS, adding
“L” for logic model, and “C” for context.
The overarching question for QI studies is
then: for a defined population, what is the
logic argument for a complex intervention working better than its comparator
in a given context to produce outcomes
(of interest to QI) within a time period
and setting?
All eight reviews in this series were
limited in their ability to synthesize the
available evidence and draw conclusions
across studies in part because of the
extreme heterogeneity in the outcomes
reported and ways in which those outcomes were measured, which highlights
the need for more consistent outcomes
measurement. Developing a set of consensus-based, clearly defined, and fully
specified outcomes measures for use in
QI research would help facilitate evidence
synthesis by enhancing comparability
across studies, although use of standardized measures must be balanced with the
need to tailor choice of outcomes to the
goals of particular QI efforts or research
studies. Some efforts to develop core measure sets and harmonize quality measures
are underway31-35 and hold promise for
advancing the state of QI science if the
resulting consensus-based measures are
widely used. For example, the US Department of Health and Human Services
(HHS), as a part of the National Strategy
for Quality Improvement in Health Care,
is developing measure selection processes
with public input and the goal of aligning measures across new and existing
HHS programs and focusing on patient
outcomes and patient experience of care.
Because of this effort, multiple measures
for blood pressure control in use across

HHS were identified, and in the future
a consensus-developed set of measures
will be used across all HHS programs.34
Evidence synthesis by the
series EPCs was further hamThe evidence
pered by limitations in apbase is growing
plying study designs and sysregarding the
tematic review methods that
importance
were developed for evaluating
clinical interventions to the
of context for
kinds of multifaceted, contextquality and
dependent, systems-level interpatient safety
ventions and implementation
topics, yet
approaches typical of the QI
all five series
field. However, the topic teams
reports that
did explore various approachexamined the
es to improve the relevance of
role of context
the reports for decision makers.
found that
For example, the public reportimplementation
ing review included qualitative
context was
research to complement the
quantitative studies, and the
rarely described
patient-centered medical home
in the QI
review included a horizon
literature.
scan to inform decision makers about ongoing research.
Because of the context-dependent nature
of QI interventions, other complementary
methods may inform questions related
to policy and practice, and may provide
information for better decision making.
These methods could potentially help
address the diversity of intervention
components, implementation factors,
and context. Advances could include
qualitative research synthesis techniques,
exploration of methods to systematically
identify and assess gray literature, and exploration of methods to assess and incorporate a variety of study designs. Further
methodologic attention to meta-analytic
approaches is also needed to achieve
sufficient statistical power with relatively
few intervention units (eg, hospitals, clinics, health systems) for organization-level
interventions. Although it is beyond the
scope here to describe specific methods,
the choice of method will depend on the
anticipated use of the review, the type of
questions asked, underlying assumptions,
and breadth and depth of the proposed
review. Overall, the preponderance of low
strength of evidence findings and limited
information on additional considerations
of interest to local decision makers (eg,
context, implementation approaches/
challenges, vulnerable population impact)

59

REVIEW ARTICLE
Evaluating the State of Quality-Improvement Science through Evidence Synthesis: Insights from the Closing the Quality Gap Series

found across the eight series reports
speaks to the immaturity of the QI and
implementation science fields. In these
fields, decision-salient research questions
and standards for robust and complementary study design continue to evolve.
Although synthesizing evidence across
the series topics provided valuable insight into the state of QI science, the
eight topics in the series represent just a
sample of the QI field. Findings from this
synthesis can help guide future QI efforts
and suggest directions for future research
but do not represent conclusive evidence
of effectiveness or associations between
particular strategies and other important
factors. In addition, findings reported in
this synthesis are presented in broad terms;
much detail about the particular populations, settings, outcomes, and strategies
included in the primary studies is omitted
for the sake of highlighting conclusions
that are applicable across major portions of
the health care system. The individual topic
reports provide much greater granularity in
their findings and should be consulted to
interpret particular topic-specific findings.
Conclusion
This series synthesis highlights the value
in expanding our view from the level of
individual improvement efforts to examine effectiveness of QI strategies across
initiatives, topics, and targets. Limitations
in the literature encountered by the EPCs
point to areas in need of more rigorous
standards for study design and reporting,
methodologic weaknesses in need of
further development, and research questions ripe for exploration. The findings
also highlight common challenges limiting
much of the QI literature, in particular, the
lack of consensus around key outcomes
important for evaluating QI effectiveness,
gaps in analyzing other factors important
to decisions about implementing a particular QI strategy, and weaknesses in study
design and analytic methods. Using these
challenges and methodologic weaknesses
to generate practical and scientifically
sound solutions can help guide future
research efforts and the development of
the QI field. v
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Toward Improvement
‘What is everyone learning?’ Asking the question that
way will help clinicians and researchers see further in
navigating toward improvement.
— Donald Berwick, MD, b 1946, former Administrator of the Centers
for Medicare and Medicaid Services and former President and Chief
Executive Officer of the Institute for Healthcare Improvement
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