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Abstract

Background: The aim of this scoping review was to identify theories, models, and frameworks for understanding
the processes and determinants of de-implementing low-value care (LVC). We investigated theories, models, and
frameworks developed specifically for de-implementation of LVC (conceptual studies) and those that were originally
developed for implementation of evidence-based practices but were applied in studies to analyze de-implementation of
LVC (empirical studies).

Methods: We performed a scoping review to identify theories, models, and frameworks used to describe, guide, or
explain de-implementation of LVC, encompassing four stages following the identification of the research question:
(1) identifying relevant studies; (2) study selection; (3) charting the data; and (4) collating, summarizing, and reporting
the results. The database searches yielded 9,642 citations. After removing duplicates, 6,653 remained for the abstract
screening process. After screening the abstracts, 76 citations remained. Of these, 10 studies were included in the review.
Results: We identified 10 studies describing theories, models, and frameworks that have been used to understand
de-implementation of LVC. Five studies presented theories, models, or frameworks developed specifically for de-
implementation of LVC (i.e., conceptual studies) and five studies applied an existing theory, model, or framework
concerning implementation of evidence-based practices (i.e., empirical studies).

Conclusion: Most of the theories, models, and frameworks that are used to analyze LVC suggest a multi-level
understanding of de-implementation of LVC. The role of the patient is inconsistent in these theories, models, and
frameworks; patients are accounted for in some but not in others. The findings point to the need for more research
to identify the most important processes and determinants for successful de-implementation of LVC and to explore
differences between de-implementation and implementation.

Plain language abstract Achieving an evidence-based practice not only depends on implementation of evidence-based
interventions (programs, methods, etc.) but also requires de-implementing interventions that are not evidence-based, that
is, low-value care (LVC). Thus, de-implementation is the other side of the coin of an evidence-based practice. However,
this is quite a new topic and knowledge is lacking concerning how de-implementation and implementation processes and
determinants might differ. It is almost mandatory for implementation researchers to use theories, models, and frameworks
(i.e., “theoretical approaches”) to describe, guide, or explain implementation processes and determinants. To what extent are
such approaches also used with regard to de-implementation of LVC? And what are the characteristics of such approaches
when analyzing de-implementation processes! We reviewed the literature to explore issues such as these. We identified
only 10 studies describing theoretical approaches that have been used concerning de-implementation of LVC. Five studies
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presented approaches developed specifically for de-implementation of LVC and five studies applied an already-existing
approach usually applied to analyze implementation processes. Most of the theoretical approaches we found suggest a multi-
level understanding of de-implementation of LVC, that is, successfully de-implementing LVC may require strategies that
target teams, departments, and organizations and merely focus on individual health care practitioners. The findings point to
the need for more research to identify the most important processes and determinants for successful de-implementation of
LVC, and to explore differences between de-implementation and implementation. In terms of practice and policy implications,
the study underscores the relevance of addressing multiple levels when attempting to de-implement LVC.
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Background

The birth of implementation science is usually linked to the
emergence of evidence-based medicine and practice in the
1990s. The evidence-based movement has popularized the
notion that research findings and empirically supported
(“evidence-based”) practices (e.g., preventive, diagnostic
or therapeutic interventions, services, programs, methods,
techniques, and routines) should be more broadly and/or
efficiently implemented in various settings to achieve
improved health and welfare of populations. However,
there is increasing recognition that an evidence-based prac-
tice may also require de-implementing (i.e., abandoning)
practices that are not evidence-based, usually referred to as
low-value care (LVC), that is, “care that is unlikely to ben-
efit the patient given the harms, cost, available alternatives,
or preferences of the patient” (Verkerk et al., 2018, p. 737).
Research has documented considerable prevalence of LVC
in the United States and other countries (Davidson et al.,
2017). It has been estimated that 10% to 30% of all health
care practices have little or no benefit to the patient (Morgan
et al., 2017). Hence, as noted by Willson (2015, p. 1), LVC
“constitutes a pervasive problem.”

There has been increased emphasis in recent years on
health authority and policy initiatives to develop and spread
strategies to facilitate de-implementation of LVC (Burton
etal.,2019; Davidoff, 2015; McKay et al., 2018). Publishing
“do-not-do” recommendations has become a common
strategy to address LVC issues, for example, Choosing
Wisely, Smarter Medicine, Slow Medicine, and Preventing
Overdiagnosis initiatives, by encouraging health care pro-
fessionals to de-implement specific LVC practices
(Grimshaw et al., 2020; Morgan et al., 2017; Powell et al.,
2013; Schlesinger & Grob, 2017; van Bodegom-Vos et al.,
2017). These initiatives provide guidance on which prac-
tices should be abandoned, but they do not specify how
they should be de-implemented or what factors need to be
considered for achieving successful de-implementation.
Thus, more knowledge is needed about the process and
determinants of de-implementation of LVC to explain how
and why such strategies may be effective.

In contrast to de-implementation of LVC, there is an
extensive literature on implementation of evidence-based
practices. Factors influencing implementation success have
been described in numerous so-called determinant

frameworks, for example, Consolidated Framework for
Implementation Research (CFIR) (Damschroder et al., 2009)
and the integrated Promoting Action on Research
Implementation in Health Services (i-PARIHS) (Harvey &
Kitson, 2016). Many of these frameworks point to the rele-
vance of four types of determinants (i.e., determinant
domains) for successful implementation: the characteristics
of the practice itself (e.g., the empirical evidence); the
patients; the individual health care professionals; and the
social, organizational, and wider context of implementation
(Nilsen, 2015). It has been speculated that partially different
types of determinants influence de-implementation pro-
cesses. Theory of Risk Aversion, that is, aversion to losses
(e.g., abandoning a familiar practice) is stronger than attrac-
tion to gains (e.g., adopting a new practice) (Burton et al.,
2019; Davidoff, 2015; McKay et al., 2018; van Bodegom-
Vos et al., 2017; Willson, 2015), has been applied to explain
why the reversal process of abandoning the use of well-
established practices may be more difficult than adopting
new practices. However, further research is needed to gener-
ate knowledge about the extent to which and how determi-
nantsinvolvedinde-implementation of “non-evidence-based”
practices differ from determinants of implementation of evi-
dence-based practices.

De-implementation research hitherto has focused on
studies within specific clinical and medical care areas;
knowledge has not been widely disseminated beyond these
areas. However, the need to synthesize knowledge on de-
implementation of LVC has been raised by numerous schol-
ars (Burton et al., 2019; Grimshaw et al., 2020; McKay
et al., 2018; Niven et al., 2015; Norton et al., 2019; Voorn
et al., 2018). There is a paucity of knowledge regarding to
what extent theories, models, and frameworks are used to
describe, guide, or explain the processes involved in the de-
implementation of LVC. We also do not know whether de-
implementation studies use the same theories, models, and
frameworks as those applied in implementation studies or if
specific theories, models, and frameworks have been devel-
oped to understand de-implementation of LVC.

Addressing key knowledge gaps, the aim of this scoping
review was to identify theories, models, and frameworks for
understanding the processes and determinants of de-imple-
menting LVC. We investigated theories, models, and frame-
works developed specifically for de-implementation of LVC
(referred to as conceptual studies in this article) and those that
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were originally developed for implementation of evidence-
based practices, but were applied in studies to analyze de-
implementation of LVC (referred to as empirical studies in
this article).

Methods
Study design

To address the study aims, we performed a scoping review
to identify theories, models, and frameworks used to
describe, guide, or explain de-implementation of LVC. A
scoping review was chosen because it allows for synthesis
of findings across a range of study types and designs, pro-
viding a broad overview of a topic (O’Brien et al., 2016).

The scoping review was based on a framework developed
by Arksey and O’Malley (2005), encompassing four stages
following the identification of the research question: (1) iden-
tifying relevant studies; (2) study selection; (3) charting the
data; and (4) collating, summarizing, and reporting the results.
The first three stages are described in the “Methods” section,
and the fourth stage constitutes the “Results” section.

Identifying relevant studies

The first stage involved defining inclusion criteria (Arksey
& O’Malley, 2005). To be included in the scoping review,
studies were required to address theories, models, and
frameworks used to describe, guide, or explain de-imple-
mentation of LVC in health care published from 2013 to
June 2018 in English-speaking peer-reviewed journals. We
used a broad definition of health care that covered primary

Box |. Search strategy used in Web of Science.

care, different types of hospital care and mental health ser-
vices. The rationale for the time frame was that an overview
of the studies identified in the database searches showed that
there was an increasing number of papers from 2013
onwards. It was also deemed important to limit the number
of studies because the topic of the review yielded a large
amount of irrelevant studies.

A search strategy was developed in collaboration with a
team of informaticians at the Karolinska Institute university
library. We first identified potential keywords through four
means: (1) discussions in the research project team consisting
of experts in the implementation research field, (2) discussions
with the Swedish Agency for Health Technology Assessment
and Assessment of Social Services (Statens Beredning for
Medicinsk och Social Utvérdering, SBU), (3) examination of
areview outlining the terminology used in de-implementation
(Niven etal., 2015), and (4) examination of 17 example papers
focusing on de-implementation (the list is available in the
Supplementary Material). The search terms were tested and
refined three times to ensure that they captured the 17 example
papers and that they were sufficiently discriminant not to yield
an overwhelming amount of references.

The search strategy included searches in four electronic
databases: MEDLINE, Embase, CINAHL, and Web of
Science. The search was conducted June 4, 2018. We also
conducted manual searches of the journal /mplementation
Science and the reference lists from relevant articles. The
informatician team removed duplicates before providing
the full list of references produced by the search to the
research project team. The databases were searched from
January 1, 2013, to June 4, 2018. The search strategy used
in Web of Science is detailed in Box 1.

Field labels

*  NEAR/x=within x words, regardless of order
* *=truncation of word for alternate endings

or procedur* or technolog™® or therap* or treat*)))

#4 #3 OR #2 OR #1

OR program* OR strateg® OR tool*))
#6 #5 AND #4
Refined by: LANGUAGES: (ENGLISH)

* TS/Topic=title, abstract, author keywords and Keywords Plus

#1 TOPIC:, (((OR contradict* OR deadopt* OR “de-adopt*” OR disadopt™ OR “dis-adopt*”” OR decommission* OR “de-
commission*” OR deimplement®* OR “de-implement®” OR delist* OR “de-list*”” OR disinvest® OR “dis-invest” OR deprescript*
OR deprescrib* OR divest* OR inapprop* OR ineffective* OR “low-value” OR obsole* OR outmoded OR overuse OR
reallocate® OR reassess™ OR “re-assess*” OR refute* OR refuting OR “re-invest*” OR “medical revers*” OR supersed* OR
unlearn*) NEAR/3 (care OR clinic* OR device* OR drug OR drugs OR evidence* OR health OR healthcare OR medical OR
medication* OR prescrib* OR procedur* OR technolog* OR therap* OR treat*)))

#2, (((chang* or discontinu* or “dis-continu*” or decreas* or declin* or drop or reduc* or withdraw*) NEAR/1 (“use” or practice)
NEAR/3 (care or clinic* or device* or drug or drugs or evidence* or health or healthcare or medical or medication® or prescrib*

#3 TS=(“choosing wisely” or “priority setting”) AND TS=(care or clinic* or device* or drug or drugs or evidence* or health or
healthcare or medical or medication* or prescrib* or procedur® or technolog® or therap* or treat*)

#5 ((abandon* OR contradict* OR deadopt™ OR “de-adopt®” OR disadopt* OR “dis-adopt*” OR decommission* OR “de-
commission*” OR deimplement® OR “de-implement*” OR delist* OR “de-list*” OR disinvest* OR “dis-invest” OR discontinu*
OR “dis-continu*” OR deprescipt® OR deprescrib* OR divest* OR inapprop* OR ineffective® OR “low-value” OR obsole* OR
outmoded OR overuse OR reallocate® OR reassess* OR “re-assess*” OR refute* OR refuting OR “re-invest*” OR “medical
revers*” OR supersed* OR unlearn* OR withdraw*) NEAR/3 (factor* OR barrier* OR engag* OR “evidence-based” OR
facilitat* OR determinant®* OR predict* OR model* OR framework® OR intervent* OR policy OR policies OR “practice pattern*”’
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Study selection

The next stage involved the elimination of studies that did
not address our research questions (Arksey & O’Malley,
2005). All studies were imported into Rayyan, a web and
mobile application that organizes and facilitates an initial
screening of titles and abstracts (Ouzzani et al., 2016). A
multi-step test was conducted to examine the relevance of
the eligibility criteria and ensure consensus among the
reviewers concerning the included studies. As a first step,
four reviewers tested the relevance of the criteria on a sam-
ple of 40 study abstracts. Inconsistencies were discussed,
and some clarifications and modifications to the criteria
were made. As a second step, the same reviewers conducted
a second test on an additional 40 abstracts, which resulted in
minor refinements of the criteria. Thereafter, five reviewers
(three authors [P.N., H.A., S.1.] and two research assistants)
applied the eligibility criteria to all the abstracts.

The abstract screening was done in duplicate so that
each abstract was independently assessed by two review-
ers. When all the abstracts had been screened, the reviewers
discussed conflicting decisions. In cases where disagree-
ment or uncertainty still existed, the whole reviewer group
discussed until consensus was reached.

In the next step, the five reviewers assessed the full
texts of the included citations for final inclusion. This pro-
cess was also carried out in duplicate so that all full-text
articles were assessed independently by two reviewers.
Again, conflicting decisions were discussed between the
two reviewers and in case of disagreement or uncertainty,
the article was discussed by the full reviewer group until
consensus was reached.

Charting the data

The next stage involved charting key items of information
obtained from the studies that were reviewed (Arksey &
O’Malley, 2005). We collected data on the following study
characteristics: (1) authors; (2) publication year; (3) coun-
try of origin (with the first author’s affiliation used as a
proxy for country of origin if information about origin was
missing); (4) type of setting where the study was carried
out; (5) LVC practice (e.g., intervention, treatment, rou-
tine, and program); (6) aim as specified in the study; (7)
aim in relation to the aims of this study; and (8) data col-
lection methods and/or knowledge sources used.

Extracted data were analyzed to distinguish between
two types of studies: (1) conceptual studies that described
theories, models, and frameworks developed specifically
for de-implementation of LVC; and (2) empirical studies
that featured theories, models, and frameworks originally
developed in implementation science (i.e., for implemen-
tation of evidence-based practices), but which were applied
to analyze de-implementation of LVC.

With regard to the conceptual studies, we extracted data
concerning (1) type of theory, model, or framework described

in the study (see below); (2) title given, if any, to the theory,
model, or framework; (3) influences on the theory, model, or
framework; and (4) components of the theory, model, or
framework (i.e., activities and/or determinant domains). For
the empirical studies, data were extracted on (1) which
implementation theory, model, or framework was applied in
the study; (2) components of the applied theory, model, or
framework (i.e., activities and/or determinant domains); (3)
perceived relevance of the theory, model, or framework,
according to the authors; and (4) comments on the usefulness
of the theory, model, or framework.

With regard to the type of theory, model, or framework
described in the studies, this was classified according to the
taxonomy by Nilsen (2015), which distinguishes between
the following: (1) process models, (2) determinant frame-
works, (3) classic theories, and (4) implementation theories.
Process models are used to describe and/or guide change
processes involved in translating research into practice.
Determinant frameworks describe domains (i.e., general
types or classes) of determinants that are hypothesized or
have been found to influence implementation outcomes.
Each determinant domain typically comprises a number of
individual barriers (hinders, impediments) and/or enablers
(facilitators), which are seen as independent variables that
have an impact on implementation outcomes, that is, the
dependent variable. Classic theories are theories borrowed
from other fields such as psychology, sociology, and organi-
zational theory. Implementation theories were developed or
adapted by researchers for use in implementation science. A
theory implies some predictive capacity and the ambition to
explain causal mechanisms of implementation. Neither
models nor frameworks specify the mechanisms of change;
they are typically more like checklists of factors relevant to
various aspects of implementation (Nilsen, 2015).

Results

Included studies

The database searches yielded 9,642 citations. After
removing duplicates, 6,653 remained for the abstract
screening process. After screening the abstracts, 76 cita-
tions remained. Of these, 10 studies were included in the
review. The PRISMA flowchart (Figure 1) outlines the
number included and excluded in each phase and provides
information about the reasons for exclusion in the full-text
screening.

Study characteristics

The 10 studies were published between 2013 and 2018
(Table 1). Four of the studies were conducted in the United
States, two in Canada, two in the Netherlands, and one
each in Ireland and Australia. Five studies applied an exist-
ing theory, model, or framework originally developed for
implementation of evidence-based practices, but applied
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Records identified through database
searching
n=9,642

Additional records identified through

Implementation Sciencen=0

other sources:
Reference lists n = 186;

!

}

Records after duplicates removed
(n=6,384 + 186 from the reference lists):

n=6,570
Records screened Records excluded
n=6,570 ’ n=6,494
Full-text articles excluded
Full-text articles assessed for n=66
eligibility > Did not present a TMF for
n=76 de-implementation or the
use of an existing

implementation TMF for de-
implementation

Studies included in
qualitative synthesis
n=10

Figure |. The PRISMA flowchart for this review.

with regard to de-implementation of LVC (empirical stud-
ies) and five studies developed a new theory, model, or
framework for understanding de-implementation of LVC
(conceptual studies).

With the exception of one study (Powell et al., 2013),
which focused on primary care, the conceptual studies
did not specify a particular setting or LVC practice.
Rather, the developed de-implementation theories, mod-
els, and frameworks were intended to apply to LVC in
general. These studies utilized the authors’ experience
and expertise, literature reviews, and interviews as
knowledge sources.

The empirical studies were carried out in hospital care,
emergency care, and nurse-/pharmacist-run clinics. The
specific LVC practice that was addressed in these studies
varied considerably. The studies collected empirical data
by means of interviews and questionnaires.

Conceptual studies

Table 2 provides an overview of the five conceptual stud-
ies. The studies by Harris, Green, and Elshaug (2017) and
Parchman et al. (2017) both featured models/frameworks
that combine characteristics of process models and deter-
minant frameworks, that is, encompassing both activities to
guide de-implementation of LVC and determinants that
might influence the outcomes of de-implementation of
LVC. Harris, Green, and Elshaug (2017) listed 10 studies
that informed their model/framework (referred to as
“Framework for an Organisation-Wide Approach to
Disinvestment in the Local Healthcare Setting”), of which
seven were by the same main author. Parchman et al. (2017)
did not mention any specific theory, model, or framework
as an influence on their model/framework (referred to as
“Framework for Taking Action on Overuse”™).
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Niven et al. (2015) developed a process model to guide
the process of de-implementing LVC (referred to as
“Synthesis Model for the Process of De-adoption™). The
model was influenced by the Knowledge-to-Action model,
which is based on a review of 31 theories, models, frame-
works, and empirical studies. Knowledge-to-Action out-
lines stages of the research-to-practice process, from
discovery and production of research-based knowledge to
implementation and use of research in various settings
(Graham et al., 2006).

Powell et al. (2013) and Morgan et al. (2017) both
developed approaches that should be considered as theo-
ries (see explanation in the “Methods” section) because
they specify causal mechanisms between determinant
domains that show how they influence each other and the
outcome. The theory by Powell et al. (2013) (referred to as
“Theoretical Framework™) was informed by Theory of
Planned Behavior and “other theories of motivation and
goal setting” although they did not specify these “other”
theories. Theory of Planned Behavior posits that intention
toward a behavior, subjective norms, and perceived behav-
ioral control together shape an individual’s behavioral
intentions and behaviors (Ajzen, 1991). Meanwhile,
Morgan et al. (2017) stated that their theory (referred to as
“Framework for Understanding and Reducing Overuse™)
was informed by one study by Reschovsky et al. (2015),
which concerned factors contributing to variations in phy-
sicians’ use of evidence at the point of care.

Empirical studies

Table 3 provides information on the five empirical studies.
Three of the empirical studies (Cullinan et al., 2014; Curran
et al., 2013; Voorn et al., 2014) applied the Theoretical
Domains Framework (TDF), an implementation determi-
nant framework (Michie et al., 2005). The initial version of
TDF integrated 33 psychological theories relevant to behav-
ior change into 128 constructs that were sorted into 12
domains (Atkins et al., 2017). Nine of the 12 TDF domains
were found to be relevant in one or more of the three studies
that applied TDF, with the three domains “Memory, atten-
tion and decision processes,” “Environmental context and
resources,” and “Social influences” identified as relevant in
all three studies. Cullinan et al. (2014) and Voorn et al.
(2014) did not comment on the usefulness of TDF for de-
implementation purposes, but Curran et al. (2013, p. 7)
believed it could provide a useful framework to guide “a
retrospective  process evaluation from a theoretical
perspective.”

The study by Barnes et al. (2017) applied Tailored
Implementation for Chronic Disease (TICD), an imple-
mentation determinant framework based on 12 theories,
models, and frameworks used in implementation science
(Flottorp et al., 2013). Two of the seven TICD domains,
“Individual health professional factors” and “Incentives

and resources,” were found to be relevant in the study by
Barnes et al. (2017). They did not address the usefulness of
TICD.

Voorn et al. (2018) applied a process model by Grol
et al. (2005), which describes five activities to be under-
taken to guide implementation. The authors adapted the
names of the five activities of the original process model:
(1) “Detection of improvement goals”; (2) “Analysis of
current care, target group and setting (problem analysis)”;
(3) “Selection of the (de)implementation strategies”; (4)
“Testing and execution of the (de)implementation plan”;
and (5) “Evaluation and readjustment of the (de)implemen-
tation plan.” Voorn et al. (2018) did not comment on the
usefulness of the model, but they encouraged others to use
it to generate more knowledge about how to reduce LVC.

Discussion

This scoping review identified 10 theories, models, and
frameworks that have been used to understand de-imple-
mentation of LVC. The review shows that few theories,
models, and frameworks have been developed specifically
for use in de-implementation of LVC, which is not surpris-
ing considering that de-implementation of LVC is a rela-
tively new area of inquiry. Although results and lessons
learned from implementation of evidence-based practices
likely can inform de-implementation research, it should not
be taken for granted that knowledge is easily transferable
between the two areas. The outcomes of implementation
and de-implementation differ according to a conceptual
analysis by Prusaczyk et al. (2020). In line with this,
Davidson et al. (2017, p. 464) have called for a distinct “de-
implementation science” that would “recognize and iden-
tify problem areas of low-value and wasteful practice, carry
out rigorous scientific examinations of the factors that initi-
ate and maintain such practices, and then employ evidence-
based interventions to extinguish these practices.”

We identified five studies that presented theories, mod-
els, or frameworks developed specifically for de-imple-
mentation of LVC (i.e., conceptual studies) and five studies
that applied an existing theory, model, or framework con-
cerning implementation of evidence-based practices (i.e.,
empirical studies). Of the conceptual studies, two studies
(Morgan et al., 2017; Powell et al., 2013) described theo-
ries, one study (Niven et al., 2015) a process model, and
two studies (Harris, Green, & Elshaug, 2017; Parchman
et al., 2017) described “hybrid” approaches that combined
elements from determinant frameworks and process mod-
els, according to the taxonomy by Nilsen (2015). In con-
trast, there were no theories among the empirical studies
we included, of which four described determinant frame-
works, TDF (in three studies: Cullinan et al., 2014; Curran
et al., 2013; Voorn et al., 2014) and TICD (in one study:
Barnes et al., 2017), while one study (Voorn et al., 2018)
applied a process model. Thus, there appears to be some
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attempts to build theory specifically for de-implementa-
tion. Unlike determinant frameworks, theories describe
mechanisms of change (Nilsen, 2015), thus implying that
researchers have seen a need to develop theories specifi-
cally for de-implementation purposes.

The use of TDF and TICD point to the relevance of both
individual and contextual determinants for de-implemen-
tation of LVC because both TDF and TICD account for
determinants at different levels. Still, most of the 12
domains of TDF concern individual-level constructs (e.g.,
“Knowledge,” “Skills,” “Beliefs about capabilities,” and
“Motivation and goals”). Two of the TDF domains have a
contextual focus: “Environmental context and resources”
and “Social influences.” TICD also accounts for individ-
ual-level factors (e.g., “Individual health professional fac-
tors”), but most of the seven domains concern contextual
factors (e.g., “Social, political factors,” “Capacity for
organizational change,” “Incentives and resources,” and
“Professional interactions”).

A multi-level understanding of de-implementation is
also evident in the de-implementation theory developed by
Morgan et al. (2017). Contextual domains include “Culture
and health care consumption,” “Culture of professional
medicine,” and “Practice environment.” Similarly,
Parchman et al.’s (2017) combined process model/deter-
minant framework also highlights the importance of cul-
ture and collective-level aspects such as establishing a
shared purpose and language, and committing resources to
measurements. In contrast, the other de-implementation
theory in the review, by Powell et al. (2013), focuses more
on the individual level (e.g., “Provider beliefs” and
“Assessment intentions”), which is to be expected because
the theory was informed by the Theory of Planned
Behavior, a social-cognitive theory about individuals’
behavior change.

The process model by Niven et al., (2015) is consistent
with many process models regarding implementation of
evidence-based practices: in that it provides more general
guidance concerning important activities when de-imple-
menting LVC, including activities such as assessing cur-
rent use of LVC practices and assessing barriers and
facilitators to de-adoption. Harris, Green, and Elshaug’s
(2017) combined process model/determinant framework
also offers more general recommendations for de-imple-
mentation, for example, activities such as developing
structures, processes, and stakeholder involvement for de-
implementation of LVC.

The scoping review cannot provide answers about the
differences between the process of implementing evi-
dence-based practices and de-implementing LVC. Still, it
could be argued that patients are likely to have a more
prominent role in de-implementation processes because
they might be aware of and express preference for certain
known (but LVC) options. It is also possible that patients

request new care options, some of which may lack robust
evidence, thereby contributing to establishing LVC.
However, the results of this review do not support the
notion that patients are driving the use of LVC or that they
have a more important role in de-implementation pro-
cesses. For example, neither the process model by Niven
et al. (2015) nor the combined process models/determinant
frameworks by Harris, Green, and Elshaug (2017) and
Parchman et al. (2017) mention patients, focusing more on
organizational conditions for de-implementation of LVC.
However, the de-implementation theories presented by
Powell et al. (2013) and Morgan et al. (2017) both feature
the patient as a determinant domain, referring to “Patient
acceptance of recommendations” and “Patient factors and
experiences,” respectively. However, patients are not
included in all implementation process models and deter-
minant frameworks (Nilsen, 2015). For instance, TDF
does not explicitly account for patients.

Voorn et al. (2014, p. 2604) noted in their empirical
study that the identified determinants of de-implementing
LVC practices are “partly in line with literature concerning
implementation of guidelines or evidence-based practice.”
This is consistent with a recent commentary on determi-
nants of de-implementation by Norton and Chambers
(2020), who proposed that the four types of determinants
of implementation success—that is, the characteristics of
the practice itself, the patients, the individual health care
professionals, and the organizational context of implemen-
tation (Nilsen, 2015)—are also relevant with regard to de-
implementation. Determinant frameworks are essentially
socioecological frameworks for sorting various determi-
nants that influence individuals’ behaviors. Applying the
same basic principles for structuring determinants, it is
obvious that there will be some overlap between imple-
mentation and de-implementation with regard to what
determinant domains are described. However, the key
issue is whether or the extent to which the relative impor-
tance of determinants differs between implementation and
de-implementation.

Aside from operant learning theory, theories to under-
stand and explain behavior change do not differentiate
between increasing and decreasing frequency of a behav-
ior, as noted by Patey et al. (2018). An LVC practice may
consist of many behaviors, some of which may have to be
increased and others decreased to de-implement the spe-
cific practice. For example, reducing the number of unnec-
essary computed tomography scans may require increased
use of clinical decision rules and reduced decision-making
based on one’s own clinical judgment (Curran et al., 2013).
This makes it difficult to determine whether de-implemen-
tation of LVC is inherently more difficult or easier to
achieve than implementing a new practice.

We used a scoping review approach because it is gener-
ally considered to be useful for answering broad questions
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and when the information on a topic has not been compre-
hensively reviewed and/or is diverse (Peters et al., 2015).
Still, scoping reviews have shortcomings. For instance,
scoping reviews require a substantial amount of time to
complete due to the wide coverage of the search implicit in
the approach (Sucharew & Macaluso, 2019). A potential
limitation of our study is that the literature searches ended
already in June 2018. The process from screening 6,570
records to identifying the 10 included studies was time- and
resource-consuming, requiring a larger than usual research
team. However, we have continued to conduct periodic sur-
veillance of the literature until June 2020 and have thus far
not been able to identify any studies that might meet our
inclusion criteria. Still, it is possible that further studies of
relevance have emerged after our deadline since they are
published in many different areas, even with the focus on
health care. However, further studies are unlikely to change
the key results or conclusions of our review. Another poten-
tial limitation was the use of 2013 as a starting point for the
literature searches. This was due to the scarcity of studies
concerning theories, models, and frameworks prior to 2013.
For example, there were only two studies using the key-
word “de-implementation” in the Implementation Science
journal before 2013 (Prusaczyk et al., 2020).

Conclusion

This scoping review demonstrates that few studies regard-
ing de-implementation of LVC have applied or developed
theories, models, and frameworks to understand the pro-
cesses and determinants of de-implementing LVC. We
found five studies that described theories, models, or
frameworks developed specifically for de-implementation
of LVC (i.e., conceptual studies) and five studies that
applied existing an existing theory, model, or framework
developed for implementation of evidence-based prac-
tices (i.e., empirical studies). Most of the theories, mod-
els, and frameworks identified suggest a multi-level
understanding of de-implementation of LVC. The role of
the patient is inconsistent in these theories, models, and
frameworks; patients are accounted for in some but not in
others. The findings point to the need to conduct more
research to identify the most important activities and
determinants for successful de-implementation of LVC
and to explore differences between de-implementation
and implementation.
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