
UCLA
UCLA Previously Published Works

Title
Combining Improvement and Implementation Sciences and Practices for the Post COVID-
19 Era

Permalink
https://escholarship.org/uc/item/0r23465f

Journal
Journal of General Internal Medicine, 36(11)

ISSN
0884-8734

Authors
Ovretveit, John
Mittman, Brian S
Rubenstein, Lisa V
et al.

Publication Date
2021-11-01

DOI
10.1007/s11606-020-06373-1
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0r23465f
https://escholarship.org/uc/item/0r23465f#author
https://escholarship.org
http://www.cdlib.org/


JGIM

Combining Improvement and Implementation Sciences
and Practices for the Post COVID-19 Era
John Ovretveit, PhD1 , Brian S. Mittman, PhD2, Lisa V. Rubenstein, MD, PhD3,4, and
David A. Ganz, MD, PhD5,6

1LIME/MMC, Karolinska Institutet, Stockholm, Sweden; 2Kaiser Permanente Southern California Department of Research and Evaluation, Oakland,
CA, USA; 3DavidGeffen School ofMedicine and Fielding School of Public Health, University of California Los Angeles, Los Angeles, CA, USA; 4RAND
Corporation, Santa Monica, CA, USA; 5VA Center for the Study of Healthcare Innovation, Implementation and Policy, and Geriatric Research
Education andClinical Center, VAGreater Los Angeles Healthcare System, Los Angeles, CA, USA; 6David Geffen School of Medicine, University of
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Health services made many changes quickly in response
to the SARS-CoV-2 pandemic. Many more are being
made. Some changes were already evaluated, and there
are rigorous research methods and frameworks for eval-
uating their local implementation and effectiveness. But
how useful are these methods for evaluating changes
where evidence of effectiveness is uncertain, or which
need adaptation in a rapidly changing situation? Has
implementation science provided implementers with tools
for effective implementation of changes that need to be
made quickly in response to the demands of the pandem-
ic? This perspectives article describes how parts of the
research and practitioner communities can use and de-
velop a combination of implementation and improvement
to enable faster and more effective change in the future,
especially where evidence of local effectiveness is limited.
We draw on previous reviews about the advantages and
disadvantages of combining these two domains of knowl-
edge and practice. We describe a generic digitally assisted
rapid cycle testing (DA-RCT) approach that combines ele-
ments of each in order to better describe a change, mon-
itor outcomes, andmake adjustments to the changewhen
implemented in a dynamic environment.
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INTRODUCTION

In response to the SARS-CoV-2 pandemic, health services
introduced numerous changes including clinical practice, ser-
vice delivery, and assessment methods, among others. There
are well-developed research methods and frameworks for
rigorous evaluation research into the effectiveness and imple-
mentation of these changes. But, do we have the knowledge
and tools to provide research-informed help to evaluate
changes when the evidence is questionable, and while the
change is being implemented? For changes where there is
good evidence, do researchers and practitioners have the

methods and tools to adapt these effectively to a rapidly
changing situation?
Given the fluid nature of the pandemic and the health

system response, it is likely that many more changes will be
made. We propose that combining and developing improve-
ment and implementation methods and tools can help services
respond more effectively to the pandemic and its consequen-
ces and to other emergencies or evolving crises. We highlight
elements of implementation and improvement that can be
combined for this purpose, and provide a clearer understand-
ing of the relevant features of the implementation and im-
provement in what can be a confusing field with many differ-
ent terms and models.
Before the pandemic, we conducted a narrative review of

the overlap and differences between improvement and imple-
mentation sciences and practices.1, 2 In this article, we sug-
gested combining improvement and implementation science
in ways which would be fruitful for developing the applied
knowledge and practice needed in this era of change and
uncertainty. Combining these sciences can help clinicians,
managers, and policymakers to bring a range of changes into
routine practice more quickly to effectively respond to the
demands of the pandemic. This combined approach can help
to adapt proven changes to reduce disparities for vulnerable
populations. In addition, combining these sciences in this way
provides a method to rapidly give feedback to adjust the
changes so as to reduce harm and make the change more
effective. An appropriate combination of these two applied
sciences could be more effective than each individually for
reducing suffering, mortality, health disparities, and waste.

WHAT IS IMPROVEMENT AND IMPLEMENTATION
SCIENCE AND PRACTICE?

The improvement and implementation sciences are relatively
new and generally refer to knowledge about change in orga-
nization and individual practice. As such they draw on and
overlap with the knowledge domains of organization behav-
ior, systems science, operational research, and the psychology
of behavior change, among others. From a sociology of
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knowledge perspective, they are self-proclaimed “sciences,”
involving researchers competing with other knowledge fields
for funding and legitimacy, and changing definitions to suit
their purpose and interests. Related to both domains are a
growing occupation of practitioners who draw on and some-
time contribute to this body of knowledge. This includes
clinical and management practitioners, as well as specialist
practitioners such as quality improvement facilitators and
implementation specialists who form growing occupational
groups with professional societies.

IS THERE A DIFFERENCE?

Traditionally, implementation is about establishing “evidence-
based practices” in everyday service delivery.3 Improvement
is about a project team devising and testing changes locally.
The change may be one developed by the project team using a
set of quality improvement tools,4 or it may be a change found
effective elsewhere. Both sciences seek to enable change in
practice and organization and an understanding of which
changes are effective. While exchanges between the domains
are beginning, one hindrance is the different definitions of
terms for similar concepts, due to the separate historical de-
velopment of each field. The purpose of this article is not to
provide a scholarly presentation of the different understand-
ings and definitions of the two fields—these are described in
our reviews and summarized in key overviews.1, 2, 5–7

Researchers should define the terms they are using in presen-
tations and papers to improve communication, accumulation,
and dissemination of knowledge. Table 1 identifies seven
common terms that cross implementation and improvement
sciences, and the definitions that we have used in this article
(Fig. 1). We use a pragmatic definition of science as

“knowledge published in a peer-reviewed academic journal
with a high-impact factor rating.”
A common assumption of implementation has been that

“exactly copying” a proven intervention, with fidelity to the
original evaluated intervention, will achieve similar results in
other settings. More recent implementation research has con-
sidered intentional—as well as unintentional—adaptations to
both the intervention and the implementation strategy, espe-
cially in scale-up programs. For interventions with evidence of
effectiveness, such as many quality breakthrough collabora-
tives, fidelity to the intervention may be important.33 But
improvement practitioners do not always start with a change
already evaluated in research: sometimes improvement teams
formulate their own change to address a quality problem, for
example, by using a method such as process-flow analysis or
failure mode analysis.4 Another significant difference is that
improvement practitioners perform iterative tests of change
(e.g., plan-do-study-act cycles) while implementation practi-
tioners generally do not.
Many researchers would not consider these iterative tests of

change to be sufficiently rigorous to contribute to science.
However, practitioner testing using rigorous statistical process
control and annotated time series designs can provide critical
information about implementation that is not available through
traditional health services research designs. Traditional health
services research designs can also further constrain the process
of continuous intervention improvement.8 Reflecting different
understandings, institutional ethics review boards in one insti-
tution will classify a quality project as research and in another
as improvement.9

Recent implementation studies have considered adaptation
of an intervention. For example, where one component of the
intervention is educational materials, a small adaptation is
translation to Spanish for certain practitioners or patients,

Table 1 Common Terms That Cross Implementation and Improvement Sciences (Our Definitions)

Evidence-based practice
(EBP):

A change that has been proven to be effective in a research study published in a credible peer-reviewed scientific
journal.

Intervention: A change in practice or organization intended to achieve a particular outcome (sometimes called the “new better way”
or the “what” to be implemented, or the “change content.” It can be an EBP or it can be a change that is not proven but
is thought to achieve a particular outcome (e.g., many health services reforms)). Typically, it is an assessment or
treatment method, service delivery model, public health intervention, or other work practices (e.g., hand hygiene
practice) undertaken by a practitioner or patient).

Implementation: The activities and arrangements used to enable people and organizations to establish the intervention/EBP and take up
this “new better way” in their everyday working (e.g., providing training to perform the “new better way” and defining
responsibilities and arrangements for the training).

Sustainment: The activities and arrangements used to maintain an intervention after initial implementation, often because other
surrounding changes threaten to de-implement the intervention.

Implementation research: An activity undertaken to describe, understand, explain, and evaluate how healthcare “takes up” a proven intervention/
EBP in one unit, service, or in many. Implementation research may or may not evaluate ultimate outcomes for patients,
but usually evaluates “how much” the intervention/EBP is “taken up” by a service (e.g., number of times the new
practice is performed/opportunities to perform it).

Improvement research: The activity undertaken by workers in healthcare, using quality improvement methods such as process analysis, to plan
and gather data about an “improvement-change.” The change is often developed locally to address a quality or safety
problem: sometimes it is not based on a tested EBP. The term also covers also studies by researchers to understand,
explain, and evaluate quality improvements and quality methods carried out in healthcare. In this article, both these
types of “research” are viewed as contributing to “improvement science.”

Improve-mentation
integration:

Combining elements of both improvement and implementation science and practice in ways appropriate to the
objectives of the research or improvement project.

Ovretveit et al.: Combining Improvement and Implementation Sciences and Practices JGIM3504



and this may or may not be sensitive to cultural meanings.
Could implementation researchers test a range of types of
adaptations, and if so, can they work closely with practitioners
to give timely feedback about the local effectiveness of the
adaptations? There are examples of researchers testing adap-
tations made to implementation strategies to help units by
showing limited fidelity implementation of evidence-based
practices. In one study, some sites showed limited implemen-
tation so the study added more facilitation assistance to help to
exactly copy a new evidence-based practice for patients with
mental health challenges.10

Some methods, like evidence-based quality improvement,
specifically target and shape a delivery system’s use of QI
methods for adapting implementation of evidence-based prac-
tices, such as guidelines, to specific settings.11, 12 However, a
more common situation is where adaptation of the evidence-
based improvement change is required to enable local imple-
mentation. There are examples of implementation research

documenting adaptations to the improvement change that
practitioners make, rather than to the implementation methods.
In a few cases, the implementation research evaluated the
adaptations, but did not make use of improvement methods
that could have strengthened the study.13, 14

Other differences between implementation and improve-
ment science relates to the range of sectors and fields where
the research is undertaken. To date, most improvement re-
search has been undertaken in hospitals and has focused on
less complex interventions than those studied in implementa-
tion research. In contrast, implementation research is carried
out across a broad range of welfare and education services as
well as in healthcare, and often involves cross-sector and
multi-level complex programs.15 Central to implementation
research is the theory that outcomes are due to context–
intervention interactions: context is viewed not as the “back-
ground” as is often the case in traditional biomedical and
health services research, but as an “actor in the play.” This

Figure 1 Common terms that cross implementation and improvement sciences (our definitions).
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leads to some implementation research using observational
research designs and mixed methods approaches to learn more
about implementation of interventions within specific
contexts.16

Similarities and Overlaps

Yet there are also similarities that are often not sufficiently
recognized by those working in each field (Table 2 and Fig. 2).
Both types of science are concerned with changing clinical
practices or changing how services are organized. Also, more
recently, both implementation and improvement scientists
have learned that complex interventions require adaptation to
context. Both fields are concerned with the question of wheth-
er the adaptations are more or less effective than the originally
tested version, leading to guidance about how best to adapt
tested interventions.14

EXCHANGE BETWEEN THE FIELDS AND
COMBINATIONS

The recent pandemic and the continuing changes have moti-
vated development and innovation in the practice and science

of both implementation and improvement. We suggest four
areas for greater exchange and mutual development, so as to
be more relevant to the demands posed by the pandemic and
its consequences for both short-term investigations and other
types of research and practice.

Defining Terms and Using Taxonomies

The development of each science is hindered by different uses
of terms,7 and sometimes these differences are not recognized,
which causes more confusion. A recent review of 72 Cochrane
reviews of improvement strategies concluded that “researchers
reported neither fidelity definitions nor conceptual frame-
works for fidelity in any articles”.17 To address these issues,
taxonomies from both fields could be drawn upon to describe
an intervention. Implementation science includes taxonomies
of 73 different implementation strategies18 and 93 behavior
change techniques,19 both produced from systematic reviews
of research. Improvement science, likewise, provides taxono-
mies of types of quality improvement,20, 21 and also ways to
distinguish improvement approaches from clinical interven-
tions such as a tool for assessing QI-specific features of QI
publications.22 In the new COVID-19 era, researchers and
practitioners can use these taxonomies to widen their choice

Table 2 Summary: We Observe These Differences and Similarities—Does This Reflect Your Experience? (Based on Our Two Reviews of
Research1, 2)

Differences Similarities

Different definitions: of implementation science and of the science of
improvement

Change: both improvement and implementation researcher study change
in clinical practice and the organization of service delivery.

Different terms: and taxonomies used in the two fields Researcher’s role in change: both fields include researchers who observe
and study change, but also include researchers who are more involved in
making changes in different ways.

Application: Improvement science is mostly applied in healthcare and
manufacturing industries whereas implementation research is carried out
in a range of welfare services.

Applied research with practical aims: both fields of research aim to
produce knowledge that is actionable in practice.

Continuum of “research”: improvement research is carried out both by
researchers and by staff working in services. Most implementation
research is by full-time researchers not practitioners.

Under-use of costing and return on investment analysis: neither of the
fields pays sufficient attention to estimating the costs of the intervention
and its implementation to different parties, and the savings or extra costs
to different parties at different time points. (We have found that this
information is essential for decision-makers and for tracking pilot studies
in order to decide scale-up, and one reason why many practitioners find
the research not relevant to their concerns.)

Research designs and questions: Implementation research tends to use a
broader range of research designs for a broader range of research
questions, and makes more use of observational research designs.

Innovation in research methods: compared to a number of other fields,
there has been limited innovation in research practice and methods,
especially regarding the use of digital data and digital technologies.

Previous knowledge and theoretical background: much practice-based
improvement research draws on theories about work processes, systems,
and statistics. Implementation research generally draws on a range of
social and behavioral science research theories and clinical methods.

Systems theory: researchers in both fields have sought to make use of
systems theory.

Attention to context: improvement research using experimental designs
has tended not to consider the role of contextual factors in a systematic
way. Implementation science tends to consider contextual factors as
important explanatory variables for implementation outcomes.
Adaptation of intervention: practice-based improvement research often
adapts an intervention after running a small-scale test of the change;
implementation research in the past has tended to focus on whether or not
the intervention is copied exactly (fidelity).
Generalizable knowledge: implementation research aims to produce
generalizable knowledge, often by testing hypotheses, and is required by
most academic journals to be approved by ethics review boards.
Improvement projects are often classified by institutional ethics review
boards as not intended to be generalized and as therefore non-research.
(Academic research into improvement is different and aims to produce
generalizable knowledge.)
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of changes, and design a strategy more suited to the improve-
ment change or context. We do note, however, that a recent
study found that there was no consensus between experts about
which strategies would address different contextual and other
challenges of implementing different interventions.23

As regards guidance for choosing an implementation strat-
egy for a particular improvement change in a particular con-
text, we endorse the conclusion of this recent study, of the
“need for a more detailed evaluation of the underlying deter-
minants of barriers and how these determinants are addressed

by strategies as part of the implementation planning pro-
cess”.23 There are particular problems with the growing num-
ber of “readiness assessment tools” and “capacity for change
tools” (e.g.,24–26). There is uncertainty about whether these
assessments measure all, or some, of the context of an inter-
vention, and which types of intervention each might be most
suited for assessing readiness or capacity to change. Research-
ers from both fields together could collect and assess these
tools and provide practical improvers with a guide about
which to use, and for which purposes.

Figure 2 Summary: we observe these differences and similarities—does this reflect your experience? (based on our two reviews of research12
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Using Research Theories and Frameworks from
“the Other Field”
Implementation science provides evidence-based models
about context factors that influence implementation.16 Related
to this are theories about the interaction between context
implementation and the intervention, and how this affects
outcomes. Improvers can use these frameworks in several
ways:

Before a study: To identify data to gather to describe existing
care practices and organization as well as barriers and
facilitators to change.
To develop a theory or model of how the intervention might
work, which can later be refined using data from the study,
which can test the theory of the mechanisms hypothesized to
be at work (e.g.27–29)
To help to design an intervention based on earlier theories of
effective interventions for the purpose29

During a study: To decide which data to gather to describe
the changes actually made and then to be able to explain
outcomes.23

After a study: Frameworks and theories produced by the
study can help address some challenges of generalization by
giving guidance to implementers for repeating the interven-
tion elsewhere.30

Implementation science and other research recommends
that intervention designs be theory-based,30, 31 but such “pro-
gram theories” or “logic models” are rarely used. Lack of
attention to the theory underlying the intervention can impair
the accumulation of evidence and reduces the help that re-
search can give to practical innovators hoping to design effec-
tive change.
Improvement science can contribute theories and frame-

works to assist research and practice in implementation. This
includes theories of scale-up or spread and the collaborative
break-through approach.32, 33 Many other frameworks are
described in,4 but the evidence-basis for each varies greatly,
and the scope of interventions and contexts for which they are
relevant are not well-delineated.

Using Research Methods from Other Fields and
the DA-RCT Generic Approach

Pragmatic experimentation or iterative testing is a generic
approach used in many fields to test a change on real people
or organizational processes. The plan-do-study-act testing cy-
cle is central to quality improvement projects.4, 8, 34 Combined
with statistical process control, and the choice of the right
outcome data to track, this method is under-used in change
projects and research and is one method of choice in the
COVID-19 era. Some implementation research has used ver-
sions of this iterative testing model to give rapid feedback of
the effects of implementation actions.11

We propose a generic model for iterative testing of changes
where controlled trials are not possible, and where feedback

during implementation can be used quickly to adjust a change
to make it more effective. For neutral language that is easily
understandable by colleagues in both fields, we have found
“digitally assisted rapid cycle testing” (DA-RCT) to be a
useful generic approach. The approach is to choose outcomes
that can be attributed to the change intervention and that can be
easily collected using digital technology, or where digital data
already exists (e.g., data on prescribing of antibiotics as an
outcome of more appropriate prescribing that is part-
attributable to a change intervention). Rapid cycle testing
can be performed on small samples using statistical methods
and time series or other comparative designs.8 This approach
can be used to provide rapid feedback to implementers about
the effects of COVID-19 responses, or adaptations. These
include adaptions to patient assessment or treatment methods,
patient information or self-help interventions, staff daily work
practices, organization flow and patient pathway arrange-
ments, supplies logistics changes, IT changes, public health
interventions, the effects of policy implementation strategies,
and changes to financing systems.
In addition, we propose that improvement researchers can

increase the range of research designs they use by employing
non-experimental or naturalistic methods commonly used in
research into public health, social work, and education imple-
mentation research.15, 16

Finally, more researchers from both fields could develop
closer partnerships with practitioners, to learn about the
change in the researcher role and the new methods needed
for practice-engaged research. By exchanging lessons, for
example, about when and how to get ethics review board
approval, moremight be gained by researchers coming togeth-
er to consider ways forward for practice-based and partnership
research.34

“Improve-mentation” Research Teams, or
Centers

One combination is to establish new “improve-mentation”
research centers with staff having background in both
fields, with the explicit objective to bring together im-
provement and implementation research for faster-impact
improvements. An alternative would be to reform existing
centers for this purpose, although there is the possibility
that “carry-over” of existing projects and staff may dilute
the focus, or give a bias towards either improvement or
implementation research rather than the combination. An-
other option is to form research teams that combine
researchers with skills and knowledge in the two fields
for specific studies. The rapid impact research into Stock-
holm Healthcare response to the pandemic used this ap-
proach.35 This option could be assisted with a searchable
improve-mentation database of researchers’ skills, which
could also be used by researchers quickly to assemble
project teams for preparing or undertaking COVID-19
and other proposals or projects.
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CONCLUSIONS

Our purpose was to describe how research and practi-
tioner communities can use and develop a combination
of implementation and improvement approaches to en-
able faster and more effective change in the future,
especially where evidence of local effectiveness is lim-
ited. We provided a simple overview of two diverse and
sometime confusing fields. More clearly defining terms
and measures in scientific articles and presentations
could help exchange, give consistent and less confusing
terminology, and also help to develop the fundamental
concepts of both fields. We presented definitions that
we found allowed shared communication in workshops
and conferences involving both implementers and
improvers, and have been particularly useful for our
work in the first part of 2020 to give rapid assistance
for the COVID-19 changes and adaptations and for
addressing disparities.
Both research and practical change programs could

use frameworks, methods, and designs from the other
field to speed improvement and help develop the scien-
ces. We gave our understanding of the differences and
some of the consequences of what we see is now an
unnecessary separation of the domains, and one not
justifiable in the COVID-19 era. Different “improve-
mentation” combinations range from minimal exchange
over specific subjects, to full integration of the fields,
including forming combined science and development
units. One aim of the article was to raise for debate
the value and costs of combining the sciences and
methods of improvement and implementation, both in
research and in practical improvement. We look forward
to hearing others’ views about whether they perceive an
unnecessary separation between the domains, and other
ideas for drawing on both fields, as well as how a third
domain which we have not considered—“knowledge
translation”—may speed and make improvements more
effective.
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