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Abstract

Objective. Continuous quality improvement (CQI) methods are foundational approaches to improving healthcare delivery.
Publications using the term CQI, however, are methodologically heterogeneous, and labels other than CQI are used to signify rele-
vant approaches. Standards for identifying the use of CQI based on its key methodological features could enable more effective learn-
ing across quality improvement (QI) efforts. The objective was to identify essential methodological features for recognizing CQI.

Design. Previous work with a 12-member international expert panel identified reliably abstracted CQI methodological features. We
tested which features met rigorous a priori standards as essential features of CQI using a three-phase online modified-Delphi process.

Setting. Primarily United States and Canada.

Participants. 119 QI experts randomly assigned into four on-line panels.

Intervention(s). Participants rated CQI features and discussed their answers using online, anonymous and asynchronous discussion
boards. We analyzed ratings quantitatively and discussion threads qualitatively.

Main outcome measure(s). Panel consensus on definitional CQI features.

Results. Seventy-nine (66%) panelists completed the process. Thirty-three completers self-identified as QI researchers, 18 as QI practi-
tioners and 28 as both equally. The features ‘systematic data guided activities,’ ‘designing with local conditions in mind’ and ‘iterative de-
velopment and testing’ met a priori standards as essential CQI features. Qualitative analyses showed cross-cutting themes focused on
differences between QI and CQI.

Conclusions.We found consensus among a broad group of CQI researchers and practitioners on three features as essential for identi-
fying QI work more specifically as ‘CQI.’ All three features are needed as a minimum standard for recognizing CQI methods.

Keywords: continuous quality improvement, quality improvement, consultants, health care organization

Introduction

Continuous quality improvement (CQI) methods revolutio-
nized perspectives on healthcare quality in the early 1990s and
have since been considered a healthcare industry standard [1–
3]. Internal medicine core competencies, for example, indicate
that ‘the sponsoring institution and participating sites must
demonstrate that there is a culture of patient safety and con-
tinuous quality improvement…’[4]. CQI approaches are also

often referenced in work focused on developing countries,
where scarce medical resources may make innovative adapta-
tion to local circumstances particularly critical [5]. As reflected
in the published literature, however, the scientific use and
reporting of CQI methods are heterogeneous. Lack of consist-
ency in identifying whether and when improvement initiatives
have used CQI has meant that relevant evidence reviews are
difficult to interpret, results of individual initiatives that refer-
ence use of CQI are difficult to apply, and CQI authors and
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educators struggle with how to report and reference their
methods.
The term CQI does not refer to all QI methods, but rather

to those derived from the total quality management (TQM)
approach developed by Deming, Juran and others for indus-
trial settings [6]. Healthcare experts such as Berwick, Kaluzny
and McLaughlin [7–9] re-envisioned TQM as CQI, reflecting
adaptations for better application within healthcare organiza-
tions. These methods span a wide variety of possible CQI ele-
ments including, for example, plan-do-study-act (PDSA)
cycles or diagnostic methods, such as those used for root
cause analyses of adverse clinical events [10]. The work pre-
sented here aims to anchor use of the term CQI to a clear and
parsimonious set of essential features. Additional CQI-related
features can then vary to reflect an initiative’s purpose, while
still enabling recognition of CQI methods.
General CQI and TQM principles and philosophies have

infused a wide variety of specific approaches to facilitate their
practical application, including, for example, Lean [11], Six Sigma
[12], Institute for Healthcare Improvement’s Breakthrough
Series [13, 14] and 10 0000 Lives and 5 Million Lives campaigns
[15, 16] and System Redesign [17]. While the availability of such
approaches likely strengthens the field by offering practical alter-
natives that may fit particular needs and preferences, this broad
evolution has created a confusing blend of terminologies.
Moreover, current published definitions of CQI are not ad-

equate for distinguishing CQI efforts from other QI and patient
safety intervention approaches [18, 19]. Short definitions aimed
at orienting readers to the field in general are broad and vague
[20]. Long definitions aimed at helping people carry out CQI
successfully cover pages of text and include a wide variety of ele-
ments from philosophies to tools, to data sources [9]; no one
initiative is likely to use all of these. Therefore, as is the case for
other complex interventions [21], defining key theoretical and
operational features is critical for building a cumulative science
of improvement [22–24]. The set of such features should be
broad enough that QI efforts not meeting the definition can be
excluded as not CQI, narrow enough that efforts using the fea-
tures can be included as applications of CQI and specific
enough for reliable abstraction from the literature.
In this study, recognized QI experts identified essential fea-

tures that define CQI as a method, cutting across specific named
approaches. Some potential CQI features may be attractive
philosophically, but less useful for recognizing work as CQI.
Previously, for example, we found that ‘continuous’ improve-
ment was not endorsed as essential by in-person panelists,
who thought that a time-limited effort should potentially
qualify as CQI [19, 25].
To identify the parsimonious set of essential CQI elements

reported in this study, we used rigorous, innovative online
expert panel [25] and literature review methods. We further
contextualized our results based on qualitative analysis of
online discussion. Our findings reflect broad consensus
among experts on essential CQI features that can be abstracted
reliably from the literature when reported by authors. We con-
sider features that cannot be reliably abstracted when reported
to be either too complex or too fluid to be useful for recogniz-
ing CQI. Panel results can enable more rapid learning from

and across CQI initiatives through improved methodological
consistency, reporting and comparative analyses.

Methods

Overview and prior studies

This study, which was determined to be exempt from the IRB
review by RAND and the Veterans Affairs (VA), builds on
prior work carried out as the Evidence Review for Quality
Improvement Project, funded by the Robert Wood Johnson
Foundation (RWJF), the Agency for Healthcare Quality and
Research (AHRQ), the VA and RAND over a series of projects
on identifying and assessing QI intervention literature [18, 19,
25–27].

Study design

Assessment of panel consensus on the essential definitional
features of CQI based on a priori consensus standards and an
online modified-Delphi process [25].

Rating process and participants

Development of potential features for consensus ratings. We
previously engaged a panel of 12 national and international QI
experts in rating and refining an initial list of 48 potentially
definitional CQI features [19, 27]. Over a 1 year period, the
experts completed two online surveys, three telephone
discussions and a final in-person meeting during which the
panel reached consensus on six top-rated CQI features. Two
study team raters tested the reliability of the six items when
applied to 106 representative, methodologically diverse QI
intervention articles. The article set resulted from an electronic
search for QI interventions of any kind [18], random sampling
of searched articles and hand screening focused on QI rather
than specifically on CQI [27]. Two reviewers then abstracted
the 106 articles for the six top-rated CQI features. Percent
agreement ranged from 55.7 to 75.5% for the six items, and
reviewer-adjusted intra-class correlation ranged from 0.43 to
0.62. Although two-thirds of articles documented at least two
features, only 14% included some evidence of all six features.
The study team concluded that the sensitivity of a definition
based on six features was too low; there was no unbiased way
to eliminate features; and additional consensus work was
required for a useable definition [19]. Therefore, we used the
six features from the prior in-person panel meeting, added five
that had been rated highly but had not reached the final top six
and conducted the online consensus process using 11 CQI
features reported here.
Panelist identification. LR and SSS used their professional

networks to invite Institute for Healthcare Improvement
faculty, members of the editorial boards from leading QI
research journals, evaluators of RWJF QI programs, and
RAND patient safety and QI experts to participate in this
study. Experts were asked to nominate other QI professionals
and health services researchers. Out of 259 professionals
contacted, 119 (46%) agreed to participate [25].
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Panelist assignment. We used stratified random sampling to
assign participants to one of four panels (A, B, C or D) to
make it easier for participants to engage in online discussion
and test replicability of panel findings. Panels ranged in size
from 19 to 40 experts by design; previous analyses showed
that panel size did not have a significant effect on discussion
or consensus [25].

Panel process. Panelists participated over three 1-week phases
using ExpertLens, a RAND-developed modified-Delphi online
expert panel system. In Phase I, participants rated the 11
potential CQI features. In Phase II, participants saw their own
Phase I responses in relation to their panel’s median and quartile
results. They then participated in asynchronous, anonymous,
un-moderated online discussions of the features and ratings. In
Phase III, participants re-answered Phase I questions [25].

Measures and analysis

Panelist characteristics. Participants self-identified on an
enrollment form as primarily practitioners, primarily researchers
or both equally.

Panel rating criteria. To determine whether a feature was
definitional, panelists answered the following question: ‘How
important is this feature to the definition of a CQI initiative?’ In
addition, we asked participants ‘How important is the
implementation of this feature to the success of a CQI initiative?’
and ‘To maximize the usefulness of a CQI publication, how
important is it to report on this feature?’ to determine whether a
feature was important to success and important to report, respectively.
Questions had Likert scale response sets, ranging from 1 (not
important) to 5 (very important). Participants could suggest new
features in Phase I, which were added to the Phase III rating
form with the single rating question: ‘Given [the feature], would
you exclude a study without this feature from a literature review
of CQI initiatives?’

Consensus. Our a priori definition [28, 29] of consensus on
each individual criterion for each feature based on Phase III
results was that at least two-thirds of the members of each of
the four panels rated the feature as highly important (i.e. >3
on the 5-point importance scale). If all four panels agreed that
a feature was important to definition of CQI, we considered
this feature to be an essential feature of CQI methods. We also
assessed whether features were considered important to
success and reporting. As additional context, we report the
percent of all panelists, regardless their panel assignment,
rating the feature as highly important on these criteria.

Qualitative data analysis of discussions. The ExpertLens system
recorded the discussion text. DK used MAXQDA, qualitative
data analysis software, to analyze the text thematically. Using
the hybrid approach to thematic qualitative data analysis [30,
31], DK first coded discussion text deductively by reviewing
all comments linked to each of the 11 candidate CQI features.
He then coded inductively to identify emerging overarching
themes across features. DK, LR and SH reviewed coded data
to ensure coding consistency; disagreements were discussed
until consensus was achieved.

Role of the funding source

The sponsors had no role in the design and conduct of the
study; collection, management, analysis and interpretation of the
data; and preparation, review or approval of this manuscript.

Results

Table 1 shows the list and definitions of potential CQI features
rated by the online panels. The level of agreement across pane-
lists and across the four independent panels is shown in
Table 2. Three features met our a priori consensus standards,
because each of the four panels independently, and all partici-
pants taken together, agreed on their importance for defining
CQI using the a priori defined cut-off of 66.6%. These three es-
sential features of CQI methods are ‘systematic data guided activ-
ities,’ ‘designing with local conditions in mind’ and ‘iterative
development and testing’ (Fig. 1).
Using the same a priori criteria for panel agreement, pane-

lists considered the three essential CQI features to also be im-
portant for CQI success and reporting; data are shown in the
online material (Supplementary material Appendix Table 1).
Panelists rated only one feature—using ‘specific named im-
provement methods’—as not important based on any of our
rating criteria. Online discussion comments indicated that the
terms do not reliably link to what was planned or done, are
often renamed for specific healthcare organizations to
improve buy-in and are not mutually exclusive.
Among the seven additional features that panel ratings did

not identify as definitional, four panels agreed that ‘using evi-
dence relevant to the problem’ is a feature important to reporting,
whereas ‘specific predefined aims’ and ‘multidisciplinary teams
from target organizations’ are the features important for CQI
success (Supplementary material Appendix 1). All panels agreed
that ‘aiming to change routine work’ and providing ‘data feed-
back to implementers’ are important to both CQI success and report-
ing. Finally, two new features suggested by panelists in Phase I
(‘provides data on what was done to produce change’ and
‘describes the context within which the initiative took place’)
reached our consensus level of 66.6% across all four panels in
Phase III as issues that should be addressed in any CQI publi-
cation.
Analysis of the online discussion data summarized in

Table 3 shows that although panelists considered all rated fea-
tures to be relevant to CQI, they struggled with assessing the
extent to which all CQI projects must manifest the feature.
Participants noted that the importance of some features
depends on the scope and complexity of an intervention. For
example, if an intervention is limited in scope, successful QI
may not require multidisciplinary teams (a feature not achieving
consensus as definitional, though still considered important for
project success in quantitative analyses). For the features ‘sys-
tematic data guided activities,’ ‘aiming to change routine work,’
‘specific, pre-defined aims’ and ‘having a set of specific
changes,’ participants debated possible changes in wording.
We identified several cross-cutting discussion themes, such

as whether it is useful to distinguish between CQI and QI (26
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Table 1 CQI features used in the study

Feature Description

1. Systematic Data Guided Activities Uses systematic data-guided activities (e.g. aims and measures) to achieve improvement
2. Aiming to Change Routine Work
Processes

Aims to change how routine or daily care work processes are organized, structured or
designed

3. Creating a Culture of Quality
Improvement

Seeks to create a culture or mindset of quality improvement

4. Specific Predefined Aims Seeks to achieve specific pre-identified aims, targets or outcomes
5. Using Evidence Relevant to the
Problem

Uses available previously established evidence relevant to the target QI problem or goal
(e.g. evidence-based care models or behavioral change strategies)

6. Designing with Local Conditions
in Mind

Is designed/implemented with local conditions in mind (i.e. to fit the special
characteristics of targeted local environment(s))

7. Iterative Development and Testing Involves an iterative (more than one cycle) development and testing process such as
PDSA

8. Multidisciplinary Teams from
Target Organizations

Designed and/or carried out by multidisciplinary teams that include members from the
target organizations/communities

9. Data Feedback to Implementers Involves feedback of data (e.g. quantifiable performance measures/benchmarks) to
initiative designers and/or implementers

10. Specific Named Improvement
Methods

Identifies the methods used for producing change as CQI or a named, related method
(e.g. DMAIC, Define-Measure-Analyze-Improve-Control; ‘six-sigma;’ ‘Toyota
production system’) aimed at producing improvement

11. Set of Specific Changes The initiative seeks to implement a set of specific changes in order to embed
improvements in routine or daily care work processes

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Number of panelists rating each feature as highly important on the criterion ‘importance to the definition of a CQI
initiative’

Feature Panelists in Panel
A (N, %)

Panelists in Panel
B (N, %)

Panelists in Panel
C (N, %)

Panelists in Panel
D (N, %)

Total
(N, %)

1. Systematic data guided
activities

10 10 32 26 78
100% 100% 97% 100% 99%

2. Aiming to change routine work
processes

9 5 28 18 60
90% 50% 85% 69% 76%

3. Creating a culture of quality
improvement

5 1 19 16 41
50% 10% 59% 59% 52%

4. Specific predefined aims 8 6 28 24 66
80% 60% 85% 89% 83%

5. Using evidence relevant to the
problem

5 7 23 15 50
50% 70% 72% 56% 63%

6. Designing with local
conditions in mind

9 9 29 24 71
90% 90% 91% 89% 90%

7. Iterative development and
testing

8 9 25 26 68
80% 90% 76% 96% 85%

8. Multidisciplinary teams from
target organizations

6 7 21 18 52
67% 70% 64% 67% 66%

9. Data feedback to implementers 10 10 18 26 64
100% 100% 62% 96% 84%

10. Specific named improvement
methods

4 3 9 13 29
40% 30% 28% 48% 37%

11. Set of specific changes 10 6 26 19 61
100% 60% 81% 70% 77%

All four panels independently and all participants taken together consider the bold features important to the definition.

How can we recognize CQI? • Quality improvement

9



comments). While some felt that distinguishing between QI
and CQI is ‘a waste of time,’ because the terms are often used
interchangeably in the practice settings, others argued that “QI
is not equivalent to CQI…Implementing someone else’s inter-
vention may be important, may be laudable, and may represent
a significant challenge, but if it is not done iteratively in some
manner of PDCA [Plan Do Check Act cycles] then is it CQI?
My vote is ‘no’”.
Panelists also posed questions about how the CQI model

fits with microlevel process improvement versus macrolevel
system improvement in the context of management-initiated
changes or concepts of knowledge management (six com-
ments). Three of the six comments indicated that most macro-
level change required microlevel involvement to be successful.
Among 10 comments on the QI theory or framework, two

focused on the importance of including ‘customer-mindedness’
or ‘quality in the eyes of the customer.’ Four of the 10 com-
ments focused on publication or reporting and the need for fra-
meworks for this purpose, with the counterbalancing theme of
problems with use of labels or jargon.

Discussion

CQI methods are widely referenced, frequently without many
substantiating details. Yet the core meaning of the term
remains imprecise. Scientific advancement depends critically
on clear specification of methods; when a methodological
term has a different meaning from user to user, scientific com-
munication, including comparison with alternative methods, is

inefficient. In previous work, we identified 48 different fea-
tures used to describe CQI in grant proposals and texts;
clearly, few CQI efforts will include all 48 [19]. In this study, a
large panel of experts from both research and QI practitioner
communities agreed that ‘systematic data guided activities,’
‘designing with local conditions in mind’ and ‘iterative devel-
opment and testing’ are essential features of CQI methods.
The features rated by the experts were phrased to enable ab-

straction by avoiding use of restrictive terms and promoting
the recognition of a wide variety of synonyms that might
capture the basic feature. As shown in Table 1, for example,
satisfying the criterion ‘systematic data guided activities’ indi-
cated use of something like aims and related measures as the
drivers or guides for an initiative’s activities. Phrased in these
ways, the criteria can identify a core concept that may not have
used narrower terms or synonyms. As we previously deter-
mined, the presence or absence of features reported on here
can be reliably abstracted from QI intervention literature [19].
Based on the work presented here, CQI practitioners,

authors, article reviewers and evidence reviews of the literature
can be encouraged to reference and report on all three essen-
tial CQI features. Panelists also identified seven additional
features—‘aiming to change routine work,’ providing ‘data feed-
back to implementers,’ ‘using evidence relevant to the problem’,
having ‘specific predefined aims’ and engaging ‘multidisciplinary
teams from target organizations’—as important for CQI
success or reporting. Use and reporting of these additional fea-
tures should also be encouraged when relevant.
Many articles reference specific named methods with CQI

and/or industrial TQM roots, such as Lean or Six Sigma

Figure 1 Panel consensus on features important to the definition of CQI.
Note: The number of independent panels, where >66.6% of participants deemed a particular feature important for the
definition of CQI as a method.
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Table 3 Qualitative analysis of discussion data for each feature

Feature Panels discussing this
feature (no. of comments)

Summary of main themes and comments

1. Systematic data
guided activities

A and C (10) • Should this criterion be distinguishing CQI from research?
• Is the use of aims and measures an example of a data-guided activity?
Illustrative Comment: ‘Decisions should be data-guided, but aims and
measures should be established in a manner that facilitates
identification, selection, collection and use of relevant data.’

2. Aiming to change
routine work

B, C, and D (8) • Is CQI changing routine practices or introducing new processes? Is
there a difference between the two?
Illustrative Comment: ‘I thought that this might exclude QI efforts that
aim to change processes that are not routine/daily (e.g. increasing
seasonal flu shots…time limited project) but this would hinge on how
you interpret ‘routine/daily’.

3. Creating a culture
of quality
improvement

A, B, and D (16) •While culture is often critical to the success and sustainability of CQI, it
may not be important to its definition.

• Culture change may not be the primary purpose of a QI intervention,
although it may be necessary for success.
Illustrative Comment: ‘Some CQI projects can be initiated and completed
without culture change. However, developing an organization that
incorporates CQI in all of its work requires culture change.’

4. Specific,
pre-defined aims

B and D (11) •Does having a pre-defined aim imply that issues identified during the
implementation will be ignored?

•Does ‘pre-defined’ indicate predetermined by others (versus those
making the improvements)?

•Does this feature lead to incremental versus fundamental or visionary
change?
Illustrative Comment: ‘If you don’t have an identified aim, how can you
plan the improvement or know if it was successful?….However, if
‘pre-identified’means identified by somewhat [stet] in a QI office or at
the top of the hierarchy in the organization…I completely agree that
this is not an important part of CQI.’

5. Using evidence
relevant to the
problem

A and C (10) •While CQI projects that are not based on strong evidence may have less
chance of success, improvement may need to happen in the absence of
strong evidence.

• CQI can be used to generate evidence that an intervention is effective.
• In the absence of existing evidence, expert judgment may be used to
evaluate the potential of a new initiative.
Illustrative Comment: ‘The best evidence for the change is whether it is
effective in the current context. Prior evidence, if available, should be
consulted, but (a) it is not always available and (b) even if available is
not always relevant.’

6. Designing with
local conditions in
mind

B and D (7) •What are the implications when an intervention is developed elsewhere
and implemented locally using CQI?

•Do senior management roll-outs of changes across clinics qualify as
CQI?
Illustrative Comment: ‘In collaborative QI projects involving organization
from multiple organizations [stet] the design and description of
changes is generic and doesn’t address local conditions. Then each
participating organization tests and adapts the changes to their local
conditions.’

7. Iterative
development and
testing

A, B, and D (11) • Should implementation of improvements without iterative testing be
considered CQI?

• If the improvement requires only one cycle of testing, can it be
considered CQI?

(continued )
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[11, 12], often with few additional details about what was done.
Based on our quantitative results, use of these terms is of limited
usefulness for recognizing CQI. Based on discussion, the terms
also have limited methodological meaning to QI experts.
Panelists rated new features from among those panel

members proposed during initial discussions. Of these, two
were rated as important for reporting on a CQI initiative.
These were ‘provides data on what was done to produce
change’ and ‘describes the context within which the initiative
took place.’ These features focus more on quality of reporting
than on recognizing CQI, and have not been tested for

reliability. SQUIRE guidelines represent a comprehensive ap-
proach to making reporting on QI efforts more systematic
[32], and cover substantial material relevant to our panelist-
proposed criteria. Our panelists thus indirectly supported two
major SQUIRE goals.
A focus of the work reported here is on enabling learning

across CQI projects. Given that a single CQI effort for a
complex intervention may cost $100 000 per site if carefully
audited [33] and that billions of dollars are spent on these efforts
nationally, investment in how to harness learning from them
would seem to be well spent. Literature review, synthesis and

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 3 Continued

Feature Panels discussing this
feature (no. of comments)

Summary of main themes and comments

• If an improvement is spread and embedded in practice without iterative
testing, can it be considered CQI?
Illustrative Comment: ‘QI is not equivalent to CQI. It seems to me that
one defining feature of CQI to distinguish it from other types of QI
activities is the iterative cycle….Implementing someone else’s
intervention may be important, may be laudable, and may represent a
significant challenge, but if it is not done iteratively in some manner of
PDCA [Plan-Do-Check-Act] then is it CQI? My vote is no.’

8. Multidisciplinary
teams from target
organizations

C and D (20) • Can CQI sometimes be carried out by just one discipline?
•Does the scale and scope of the project determine the need for
multiple disciplines?

• Is involvement of stakeholders equivalent to multidisciplinary teams?
Illustrative Comment: ‘It is hard to think of a process in health care or
public health that is not multi-disciplinary and/or cross functional.
Referring to multi-disciplinary is a generic feature of improvement (the
exceptions are far less frequent than the rule).’

9. Data feedback to
implementers

C (6) • Is continuous feedback an important aspect of the ethical conduct of
research?

• Is it important to report in publications?
•Not feeding back information to those that are part of the QI process
may be exploitation by researchers.
Illustrative Comment: ‘…this seemed self-evident as part of the research,
but I struggled to put it in the context of the published paper. I would
still rate a 5 to have a description of feedback included because that too,
models the process and can act as dissemination of good practice.

10. Specific named
improvement
methods

A and C (12) • If an intervention references a specific method it is easier to label as
CQI for literature review.

• The specific method (e.g. Lean, Six Sigma) varies in how it is used at each
site, and projects may combine methods from different models, so the
name is not helpful as a defining feature of CQI.
Illustrative Comment: ‘I think the challenge is how to report methods in a
more standardized way.’

11. Set of specific
changes

C (10) •Does ‘set of specific changes’ imply pre-determined changes? If so, not
appropriate as CQI.

• Is ‘sustaining the gains’ an outcome, or a CQI requirement?
Illustrative Comment: ‘ … I interpreted this a [stet] merely the importance
of embedding improvements into routine work processes. If
predetermined were part of the feature then I would definitely rate this
extremely low as that would very counterproductive.’

Rubenstein et al.
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meta-analysis have been a bulwark for learning across healthcare
studies. These methodologies require unbiased methods for
finding relevant articles. Often, and justifiably, for example,
reviews of QI intervention effectiveness, such as those for de-
pression care improvement [34], exclude CQI approaches as
being too different from classical intervention literature. Yet
studies of CQI, in turn, may not find or include all of the rele-
vant initiatives, given uncertainty about how to recognize them.
The three essential CQI features reported here can be used to
recognize or screen for use of CQI methods in the literature for
evidence syntheses, thus facilitating valid and comprehensive
across-study CQI comparisons.
The 11 features rated by our panelists in this study were

derived from a previous in-person international expert panel
and the literature abstraction process that accompanied it [27].
We showed that, while these features can be reliably abstracted
from the literature, there are few articles that include all of them
[19]. We also found that articles are so diverse in terms of where
they report the features (e.g. abstract, introduction, methods,
results or discussion) that full article review was required.
Our previous research shows that retrieving relevant CQI arti-

cles from among electronically searched QI intervention articles
requires extensive screening [18] and is hampered by the often
seemingly random reporting of the CQI activities carried out.
These factors limit the completeness, objectivity and coherence
with which CQI article sets can be assembled. Stronger consen-
sus among experts and more research on application of
QI-related terms may promote better electronic search methods.
This study has limitations. First, an online expert panel ap-

proach cannot be assumed to be identical to an in-person
panel. The online panel, however, enabled broader validation
of the work of our previous in-person international panel;
therefore, our study included both panel methods. Moreover,
online panelists were generally satisfied with the panel process,
found it interesting, easy to use and helpful [25]. Second, while
we had some international participants in the ExpertLens
process, our sampling aimed at North America. While further
work involving the many active CQI researchers and practi-
tioners in other countries is needed, our electronic search
strategy yielded many international CQI studies, and the ter-
minology use in these studies is reflected in the panel and reli-
ability work leading up to the online panel. Third, our results
may depend in part on how we phrased CQI features, rather
than on the features themselves; panelists disagreed with some
of our wording. The wording used, however, represents both
in-person panel input and several years of work developing a
reliable literature abstraction tool [18, 19, 26, 27]. Finally, our
participants raised the issue that the terms CQI and QI may
be used interchangeably. Our prior work shows the diversity of
QI interventions, however, and suggests that distinguishing
CQI from the broader term QI will be useful [19, 26].
In summary, we found consensus among a broad group of

CQI researchers and practitioners on three features, and three
features only, as essential features of CQI methods. Based on
these results, we conclude that all three features should be
present as a minimum standard for identifying use of CQI
methods. The features are (i) using ‘systematic data guided ac-
tivities’ (e.g. aims and measures) to achieve improvement, (ii)

‘designing with local conditions in mind’ (i.e. to fit the special
characteristics of targeted local environment(s)) and (iii) using
an ‘iterative development and testing process,’ such as PDSA.
These three essential features are validated for use in identify-
ing, designing and reporting on CQI projects.

Supplementary material

Supplementary material is available at INTQHC Journal online.

Acknowledgments

We thank John Adams for assistance in designing the study,
Jeremy Miles for advising on data analysis, John Ovretveit and
Miriam de Kleijn for comments on earlier drafts, Aneesa
Motala for administrative assistance and Brian McInnis for tech-
nical assistance with panel administration. In particular, we
thank the online participants who took time out of their busy
schedules to participate in the three phases of ExpertLens:
Anne-Marie J. Audet, MD, MSc, SM; David C. Aron, MD, MS;
David Atkins, MD, MPH; Mary A. Blegen, PhD, RN; Leonard
Bickman, PhD; Mary A. Blegen, PhD, RN; Joseph Burton, MS;
Ahmed Calvo, MD, MPH; Pascale Carayon, PhD; Juan
Sebastian Castillo, MD, MPH, MSc; Paul D. Cleary, PhD; Katie
Coleman, MSPH; Benjamin F. Crabtree, PhD; Virginia L H
Crowe, RN, Ed.D; W. Perry Dickinson, MD; Mary
A. Dolansky, RN, PhD; Molla S. Donaldson, MS, DrPH;
Martin Eccles, MB, BS, MD, FMedSci, FRCP; FRCGP; Seth
Emont, PhD, MS; Donna O. Farley, PhD, MPH; Melissa
M. Farmer, PhD; Frank Federico, RPh; Suzanne Felt-Lisk,
MPA; Diane C. Frndak, PhD, MBA, PA-C; Chris Goeschel,
ScD, MPA, MPS, RN, FAAN; Trisha Greenhalgh, FRCP,
FRCGP, FFPH; Linda A. Headrick, M.D., M.S., F.A.C.P; Pat
Heinrich, RN, MSN; John Hickner, MD, MSc; Kimberly
G. Hoffman, PhD; Eric S. Holmboe, MD; Sally K. Holmes,
MBA; Charles J. Homer, MD, MPH; Julie K. Johnson, MSPH,
PhD; Heather Kaplan, MD, MSCE; Charles M. Kilo, MD,
MPH; Lawrence C. Kleinman, MD, MPH, FAAP; Bruce
E. Landon, MD, MBA; Kathleen N. Lohr, PhD; Carol
VanDeusen Lukas, EdD; Gregg S. Meyer, MD, MSc; K. John
McConnell, PhD; Ricardo A. Millett, PhD; Lorraine C. Mion,
PhD, RN, FAAN; Brian S. Mittman, PhD; L. Gordon Moore,
MD; Shirley M. Moore, RN, PhD, FAAN; Paola Andrea
Mosquera, MSP, PhD; Gordon Mosser, MD; Jack Needleman,
PhD; Julia Neily, RN, MS, MPH; Duncan Neuhauser, PhD;
Gail A. Nielsen, BSHCA; Chuck Norlin, MD; Gary Oftedahl,
MD; Patricia A. Patrician, PhD, RN, FAAN; Marjorie
L. Pearson, PhD, MSHS; Robert A. Petzel, MD; Paul Plsek,
MS; Enola K. Proctor, PhD; Peter J. Pronovost, MD, PhD;
Lloyd P. Provost, MS; Greg Randolph, MD, MPH, Joseph
D. Restuccia, DrPH, MPH; Ludovic Reveiz, MD, MSc, PhD;
Sue Tolleson-Rinehart, PhD; William Riley, PhD; Gary
E. Rosenthal, MD; Gery W. Ryan, PhD; Gordon D. Schiff,
MD; Judith S. Shaw, EdD, MPH, RN, FAAP; Leif I. Solberg,
MD; Ted Speroff, PhD; David P. Stevens, MD; Kathleen
R. Stevens, RN, EdD, FAAN; Catherine Tantau, MPA, BSN,

How can we recognize CQI? • Quality improvement

13

http://intqhc.oxfordjournals.org/lookup/suppl/doi:10.1093/intqhc/mzt085/-/DC1


BA; Stephen Taplin, MD, MPH; Jane A. Taylor, MHA, MBA,
EdD; Carla Zema, PhD; Richard Wasserman, MD, MPH;
Brook Watts, MD, MS; Saul N. Weingart, MD; Mark V. Williams,
MD, FACP, MHM. The views expressed are those of the indivi-
duals and should not be construed to reflect the views of the
agency or organization that the individuals represent.

Funding

This work was supported by the Robert Wood Johnson
Foundation (Grant ID 65113: Advancing the science of con-
tinuous quality improvement: a framework for identifying, classi-
fying and evaluating continuous quality improvement studies and
Grant ID 67890: Providing a framework for the identification,
classification and evaluation of quality improvement initiatives)
and the RAND Corporation, with additional funding provided
by the VA Health Services Research and Development Center for
Implementation Practice and Research Support. Funding to pay
the Open Access publication charges for this article was provided
by the Department of Veterans Affairs.

References

1. Grol R. Improving the quality of medical care: building bridges
among professional pride, payer profit, and patient satisfaction.
JAMA 2001;286:2578–85.

2. Leach DC. Evaluation of competency: an ACGME perspective.
Accreditation Council for Graduate Medical Education. Am J
Phys Med Rehabil 2000;79:487–9.

3. Dyne PL, Strauss RW, Rinnert S. Systems-based practice: the
sixth core competency. Acad Emerg Med 2002;9:1270–7.

4. ACGME Program Requirements for Graduate Medical
Education in Internal Medicine. http://www.acgme.org/acgme
web/Portals/0/PFAssets/ProgramRequirements/140_internal_
medicine_07012009.pdf. (1 February 2013, date last accessed),
2009.

5. Hashim MJ, Prinsloo A, Mirza DM. Quality improvement tools
for chronic disease care–more effective processes are less likely
to be implemented in developing countries. Int J Health Care Qual
Assur 2013;26:14–9.

6. Deming WE. Out of the Crisis. Cambridge, MA: MIT Press, 1986.

7. Berwick DM. Continuous improvement as an ideal in health
care. N Engl J Med 1989;320:53–6.

8. Kaluzny AD, McLaughlin CP, Kibbe DC. Continuous quality im-
provement in the clinical setting: enhancing adoption. Qual
Manag Health Care 1992;1:37–44.

9. McLaughlin CP, Kaluzny AD. Continuous Quality Improvement in
Health Care. 3rd ed. Sudbury, MA: Jones and Bartlett Publishers,
2005.

10. The Joint Commission. Framework for conducting a root cause
analysis and action plan. April 1, 2009. http://www.jointcommis-
sion.org/Framework_for_Conducting_a_Root_Cause_Analysis_
and_Action_Plan (1 February 2013, date last accessed).

11. Holweg M. The genealogy of lean production. J. Operat. Manage.
2007;25:420–37.

12. Stamatis DH. Six Sigma Fundamentals: A Complete Guide to the System,
Methods, and Tools. New York, NY: Productivity Press, 2004.

13. Wagner EH, Glasgow RE, Davis C et al. Quality improvement in
chronic illness care: a collaborative approach. Jt Comm J Qual
Improv 2001;27:63–80.

14. The Breakthrough Series: IHI’s Collaborative Model for Achieving
Breakthrough Improvement. IHI Innovation Series White Paper.
Boston: Institute for Healthcare Improvement. http://www.ihi.org/
knowledge/Pages/IHIWhitePapers/TheBreakthroughSeriesIHIs
CollaborativeModelforAchievingBreakthroughImprovement.aspx.
2003. (21 November 2013, date last accessed).

15. Berwick DM, Calkins DR, McCannon CJ et al. The 100,000 lives
campaign: setting a goal and a deadline for improving health care
quality. JAMA 2006;295:324–7.

16. McCannon CJ, Hackbarth AD, Griffin FA. Miles to go: an intro-
duction to the 5 Million Lives Campaign. Jt Comm J Qual Patient
Saf 2007;33:477–84.

17. Doebbeling BN, Flanagan ME. Emerging perspectives on trans-
forming the healthcare system: redesign strategies and a call for
needed research.Med Care 2011;49(Suppl):S59–64.

18. Hempel S, Rubenstein LV, Shanman RM et al. Identifying quality
improvement intervention publications – a comparison of elec-
tronic search strategies. Implement Sci 2011;6:85.

19. O’Neill SM, Hempel S, Lim YW et al. Identifying continuous
quality improvement publications: what makes an improvement
intervention ‘CQI’? BMJ Qual Saf 2011;20:1011–9.

20. Continuous Quality Improvement (CQI). In: Mosby’s Medical
Dictionary. 8th edn. St Louis: Elsevier, 2009.

21. Craig P, Dieppe P, Macintyre S et al. Developing and evaluating
complex interventions: the new Medical Research Council guid-
ance. BMJ 2008;337:a1655.

22. Designing theoretically-informed implementation interventions.
Implement Sci 2006;1:4.

23. Shojania KG, Grimshaw JM. Evidence-based quality improve-
ment: the state of the science. Health Aff (Millwood) 2005;
24:138–50.

24. Brennan SE, Bosch M, Buchan H et al. Measuring organizational
and individual factors thought to influence the success of quality
improvement in primary care: a systematic review of instruments.
Implement Sci 2012;7:121.

25. Khodyakov D, Hempel S, Rubenstein L et al. Conducting Online
Expert Panels: A Feasibility and Experimental Replicability
Study. BMC Med Res Methodol 2011;11:174.

26. Rubenstein LV, Hempel S, Farmer M et al. Finding order in het-
erogeneity: types of quality improvement publications. Qual Saf
Health Care 2008;17:403–8.

27. Danz MS, Rubenstein LV, Hempel S et al. Identifying quality im-
provement intervention evaluations: is consensus achievable?
Qual Saf Health Care 2010;19:279–83.

28. Fink A, Kosecoff J, Chassin M et al. Consensus methods: charac-
teristics and guidelines for use. Am J Public Health 1984;74:
979–83.

Rubenstein et al.

14



29. Vakil N, van Zanten SV, Kahrilas P et al. The Montreal definition
and classification of gastroesophageal reflux disease: a global
evidence-based consensus. Am J Gastroenterol 2006;101:1900–20;
quiz 43.

30. Bradley EH, Curry LA, Devers KJ. Qualitative data analysis for
health services research: developing taxonomy, themes, and
theory.Health Serv Res 2007;42:1758–72.

31. Fereday J, Muir-Cochrane E. Demonstrating rigor using thematic
analysis: a hybrid approach of inductive and deductive coding
and theme development. Int J Qualitative Methods 2006;5:1–11.

32. Ogrinc G, Mooney SE, Estrada C et al. The SQUIRE (Standards
for QUality Improvement Reporting Excellence) guidelines for
quality improvement reporting: explanation and elaboration. Qual
Saf Health Care 2008;17(Suppl. 1):i13–32.

33. Liu CF, Rubenstein LV, Kirchner JE et al. Organizational cost of
quality improvement for depression care. Health Serv Res 2009;44:
225–44.

34. Gilbody S, Bower P, Fletcher J et al. Collaborative care for depres-
sion: a cumulative meta-analysis and review of longer-term out-
comes. Arch Intern Med 2006;166:2314–21.

How can we recognize CQI? • Quality improvement

15



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




