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Abstract

Background: Reduction or elimination of inappropriate, ineffective, or potentially harmful healthcare services and
public health programs can help to ensure limited resources are used effectively. Frameworks and models (FM) are
valuable tools in conceptualizing and guiding the study of de-implementation. This scoping review sought to identify
and characterize FM that can be used to study de-implementation as a phenomenon and identify gaps in the litera-
ture to inform future model development and application for research.

Methods: We searched nine databases and eleven journals from a broad array of disciplines (e.g., healthcare, public
health, public policy) for de-implementation studies published between 1990 and June 2020. Two raters indepen-
dently screened titles and abstracts, and then a pair of raters screened all full text records. We extracted information
related to setting, discipline, study design, methodology, and FM characteristics from included studies.

Results: The final search yielded 1860 records, from which we screened 126 full text records. We extracted data from
27 articles containing 27 unique FM. Most FM (n = 21) were applicable to two or more levels of the Socio-Ecological
Framework, and most commonly assessed constructs were at the organization level (n = 18). Most FM (n = 18)
depicted a linear relationship between constructs, few depicted a more complex structure, such as a nested or cycli-
cal relationship. Thirteen studies applied FM in empirical investigations of de-implementation, while 14 articles were
commentary or review papers that included FM.

Conclusion: De-implementation is a process studied in a broad array of disciplines, yet implementation science has
thus far been limited in the integration of learnings from other fields. This review offers an overview of visual repre-
sentations of FM that implementation researchers and practitioners can use to inform their work. Additional work

is needed to test and refine existing FM and to determine the extent to which FM developed in one setting or for a
particular topic can be applied to other contexts. Given the extensive availability of FM in implementation science, we
suggest researchers build from existing FM rather than recreating novel FM.
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Contributions to the literature

« This study provides an overview of previously pub-
lished frameworks and models used to study de-imple-
mentation of interventions and policies from a wide
array of disciplines, including healthcare, public health,
and public policy.

+ The frameworks and models identified can be
applied to future studies of de-implementation of inef-
fective, contradicted, mixed, or untested health care
practices or public health policy.

« This study highlights multiple gaps in de-imple-
mentation research and suggests actions to advance
future work in the field.

Background

Low-value and inappropriate medical care is recognized
as a costly “wicked problem” in need of remedy [1]. In
2012, the Institute of Medicine (now the National Acad-
emy of Medicine) estimated that wasteful spending con-
tributed to one-third of healthcare costs in the USA, and
over $200 billion was attributed to unnecessary care [2,
3]. A 2018 report from the Organization for Economic
Co-operation and Development (OECD) indicated that
20% of healthcare spending in the European Union was
wasteful [4]. Another report stated that correcting for
inappropriate or harmful practices accounts for over 10%
of hospital spending in OECD member nations globally
[5], indicating valuable resources are not being allocated
efficiently.

Overuse or inappropriate use of screening, diagnos-
tic services, and treatments contribute to patient harms
including overdiagnosis and contraindicated treatments,
unnecessary treatment and financial burden on patients,
increased risk of adverse outcomes, and worsened care
quality [6, 7]. A 2019 meta-analysis of studies published
in three prominent medical journals found 396 rever-
sals of medical practices [8], suggesting healthcare is
rife with opportunities to eliminate ineffective or harm-
ful practices. In public health, a classic example of an
ineffective intervention is the D.A.R.E. program, which,
despite evidence suggesting the program is ineffective
and possibly counterproductive [9-11], is still offered in
all US states and in more than 50 countries globally [12].
Another example is abstinence-only education models
for sexual health, which despite evidence for the ineffec-
tiveness and potential harms of these approaches, are still
prevalent [13]. In Uganda, for example, evidence suggests
abstinence only education was not effective in reducing
the risk of sexually transmitted diseases, and numerous
studies suggest detrimental impacts of such programs
on sexual health [14—16]. Given there is far less funding
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in public health than in medicine [17], particularly in
resource-limited settings, waste resulting from the con-
tinuation of ineffective programs is even more costly.

Low-value care also has implications for health equity.
Helfrich and colleagues highlight several examples of
racial and ethnic disparities in both overuse and under-
use [18]. For instance, Black and Hispanic patients receive
a higher rate of low value care than white patients for
several services, such as inappropriate feeding tube use
among dementia patients [19]. Furthermore, patients of
color with low socioeconomic status subsidize low-value
care among more affluent white patients [20]. When
overprescribing or overuse occurs, this leaves fewer
resources that can go to patients in need [21]. McKay
and colleagues suggest it is unethical to leave harmful,
ineffective, or unnecessary interventions in place when
removal and/or replacement is warranted, and at the
same time caution researchers to carefully consider the
contextual factors surrounding these interventions and
potential remedies as to not further disempower margin-
alized stakeholders [22].

These findings and others have helped bolster the
importance of de-implementation research to develop
approaches to promote the reduction of unnecessary
interventions. De-implementation is defined as discon-
tinuing or abandoning practices that are not proven to
be effective, are less effective or less cost-effective than
an alternative practice, or are potentially harmful [22,
23]. In public policy, “termination” is analogous to de-
implementation, and refers to the “deliberate conclusion
or cessation of specific government functions, programs,
policies, or organizations,” [24] and unlike in implemen-
tation science, is agnostic about the weight and direc-
tion of evidence of effectiveness. This, along with other
concepts from public policy, such as “disinvestment’, are
particularly relevant to the study of de-implementation
because they characterize in depth the context surround-
ing termination or disinvestment (e.g., landscape of risk
to policymakers, constituent and political pressures,
choices of strategy), policy characteristics that facilitate
or hinder termination, and organizational termination
processes [25-27]. Decades of research scattered across
healthcare, public health, public policy, and business have
been devoted to investigating efficient, effective means
for removing unnecessary programs and phasing out
policies that are no longer useful or relevant. However,
the formal study of best practices in systematic cessation
(i.e., de-implementation) remains a relatively new area of
inquiry within the field of implementation science and
has room for significant development [28].

Despite greater attention to the importance of reduc-
tion of overuse, there is a lack of guiding frameworks
for this work to inform research, data collection, and
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analysis, and to generate scientific consensus [6]. Harris
and colleagues conducted a literature review of disin-
vestment in health services; they did not find models for
systematic organizational approaches to evidence-based
decision making regarding disinvestment [29]. Although
implementation science has an abundance of frameworks
and models to guide the study of implementation, it is
unclear if these are suitable guides for de-implementation
research [30] given differences in processes involved and
necessary behavior change strategies [28, 31]. A recent
review of de-implementation studies published in 2013-
2018 found ten theories, models, and frameworks to
guide or explain de-implementation of low-value care
[32]. Although this review provides helpful information
for the field, it was limited in scope to five years of pub-
lications and was aimed mainly towards medical care.
Decades of research on policy termination illustrate the
potential to learn about de-implementation or discontin-
uance of practices from an array of disciplines, present-
ing an important opportunity to expand upon this work.

Given the importance of effective de-implementation
to health outcomes and paucity of information about
frameworks and models that can be applied to de-imple-
mentation, we conducted a scoping review to achieve the
following aims: (1) To identify published frameworks and
models that can be used to study de-implementation as
a phenomenon; (2) To map each framework and model’s
stated scope according to discipline, purpose, compre-
hensiveness, and measurement; and (3) To identify gaps
in the literature to inform future model development and
application for research. Our current review expands on
previous efforts by including thirty years of publications
from a broad array of relevant fields (e.g., healthcare,
public policy, business), databases, and peer-reviewed
journals. In the current review, frameworks are defined
as “a set of variables and the relationships among them
that are presumed to account for a set of phenomena”
[33] Models are conceptualized as more specific than
frameworks and are “used to make specific assumptions
about a limited set of parameters and variables” [33].
This review is explicitly focused on visual representations
of frameworks and models (FM from here on) that may
be used as a guide for researchers and practitioners in
designing, executing, and evaluating de-implementation
efforts.

Methods

Search strategy

We conducted a systematic search and scoping review
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA-ScR) guidelines
for scoping reviews [34]. The authors reviewed canoni-
cal articles and consulted with a research librarian to
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develop search terms. A research librarian specializing
in literature review assisted in searching published litera-
ture for the concepts of “de-implementation,” “models”
and “frameworks,” and “use patterns” Due to the broad
nature of search terms used to capture these concepts,
the search was optimized over multiple iterations. With
each iteration, increased precision was achieved by uti-
lizing controlled vocabulary terms, proximity searching,
and keywords. In order to capture the maximum number
of potentially relevant FM, nine databases were included
in the search: Ovid Medline, Embase, Scopus, Cumu-
lative Index of Nursing and Allied Health Literature
(CINAHL), Econlit, Global Health, APA PsycInfo, SocIN-
DEX, and Cochrane. The search was limited to studies
published in English from 1990 to June 2020 and did not
include animal studies. The primary search resulted in
6,253 records. From this, incremental searches with jour-
nal limiters on the primary search and hand searching of
eleven relevant journals for study protocols resulted in
an additional 141 records (Supplemental File 1). Records
were entered into EndNote reference management soft-
ware for deduplication.

Inclusion and exclusion criteria

At the title and abstract screening phase, we applied
broad inclusion criteria such that any article that used a
de-implementation related term from our search strategy
and mentioned a framework or model was included for
full text review. Studies were excluded if they were not
published in English, published prior to 1990, or did not
include relevant terms in the title or abstract. We applied
additional exclusion criteria at the full text screening
phase, such that records were excluded if the full text
record was irretrievable, the article did not include a
visual representation of FM, the FM depicted were not
relevant to de-implementation (e.g., indicated discon-
tinuance of therapy upon patient recovery), or the search
terms were used in a different context (e.g., “model”
referred to a statistical model). We did not explicitly limit
to strategies to support de-implementation (analogous to
implementation strategies); we also included de-imple-
mentation processes, efforts, and projects broadly.

Screening procedures

Two raters (CWB and SG) conducted a pilot title and
abstract screening with approximately five percent of
records. A selected subset of records were brought to the
full team for discussion and review to inform screening
decisions. Once consensus was achieved, the two raters
conducted independent title and abstract screenings. For
cases where a clear decision could not be made, the raters
deliberated with the full team to reach a decision.
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Once the final set of records was identified for full
text screening, the first author developed screening
procedures based on team input. Two raters (CWB and
ET) piloted the screening procedures with a randomly
selected subset of 15 full text records. The study team
refined the procedures and the two raters piloted a sec-
ond set of randomly selected 15 full text records. Upon
finalizing the screening procedures and reaching consen-
sus, the two raters conducted dual independent screening
of the remaining full text records. The raters met weekly
for consensus. When consensus could not be reached,
the raters consulted the full team for a final decision. By
using a consensus coding approach, raters reached 100%
agreement, thus an interrater reliability statistic was
not calculated. The raters used a hierarchical exclusion
approach such that the first applicable exclusion reason
was applied (see Supplemental File 1 for exclusion codes).
The team then conducted a subsequent hand-search of
relevant references from articles included at the full text
screening phase. This hand-searching approach primarily
served to attempt to locate articles providing a visual rep-
resentation of FM referenced in full text articles included
in our review. We did not identify any additional articles
that met the criteria to consider for full text review.

Data extraction
The first author developed a data extraction proce-
dures manual incorporating team input. The constructs
selected for extraction and coding were informed by
previous reviews and conceptual articles in FM and de-
implementation published by team members [22, 30,
35]. Two raters (CWB and ET) extracted descriptive
information such as country and setting of study, topic
area, and the subject of de-implementation (e.g., medi-
cal intervention, organizational practice, public policy).
To capture how this topic is described in the literature,
the raters extracted terms relevant to de-implementation.
The raters then classified the de-implementation action
targets of the FM based on the four categories presented
by Norton and Chambers [35]: reduce, replace, restrict,
remove. Reduce refers to the decrease in use (frequency,
intensity) of an intervention. Replace indicates elimi-
nating an inappropriate intervention and putting a new
evidence-based program targeting the same or similar
outcomes in its place. Restrict narrows by whom, where,
and/or for whom an intervention is used. Remove occurs
when an inappropriate intervention is eliminated from
practice or a policy is terminated (without replacement).
We classified the evidence for de-implementation
presented by included studies according to Norton
and Chambers [35]. We coded a study as presenting
supporting evidence that an intervention was ineffec-
tive if the authors cited studies demonstrating that
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the intervention does not improve patient outcomes
or causes harm to patients. Contradicted evidence
indicated that more recent or higher quality stud-
ies suggest that an intervention previously suggested
to be beneficial may in fact be ineffective or harmful.
Mixed evidence indicated that the quality and quantity
of evidence available to support the effectiveness, or
lack thereof, and/or harmfulness of an intervention is
roughly equal. Untested suggested that the intervention
has not yet been tested for effectiveness. If a study did
not cite specific evidence for the de-implementation of
a practice or policy, we coded this as not reported (NR).

To determine how de-implementation efforts are
currently studied, we extracted information on study
design, methodology, measurement, and outcomes of
interest. FM characterization was informed by previous
reviews on implementation models and frameworks
[30, 32] and included model name, type of framework
or model (i.e., determinants model, evaluation frame-
work, process model, theoretical framework; see Sup-
plemental File 2 for definitions), and the nature of
relationships between constructs (i.e., linear; cyclical/
feedback; nested). As in the previous review by Tabak
and colleagues [30], we classified FM according to the
socio-ecological framework (SEF) [36]. Recogniz-
ing that personal-level processes related to de-imple-
mentation can be within an individual (e.g., cognitive
processes such as unlearning [37]) or involve interac-
tions between individuals (e.g., shared decision-mak-
ing between a patient and provider), we expanded our
classification system to distinguish the individual level
into “interpersonal” and “intrapersonal” The coders’
approach to classifying the FM per the levels of the
SEF relied on the authors’ descriptions of how the FM
was applied in their study (for empirical articles) or the
descriptions of FM development and application (for
conceptual articles). Coders did not make inferences
beyond what was available in the text or draw upon
other background knowledge or text to assign levels of
the SEF.

Two raters (CWB and ET) piloted the extraction pro-
cedures on two articles and met with the study team to
revise. The final extraction procedures and extraction
variables were entered into a Google Sheets extraction
database. Two raters (CWB and ET) conducted dual
non-independent data extraction such that a primary
rater would highlight relevant text in the article and
enter data into the database and the second rater would
review for accuracy and completeness. The raters met
weekly to generate consensus. As before, when consen-
sus could not be achieved, the full team was consulted.
Upon completing data extraction, the first author gen-
erated descriptive statistics (e.g., frequencies) and
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qualitative descriptions of the data, reviewed by the co-
authors for accuracy. The protocol for this review is not
registered with a review tracking database; however,
a detailed protocol is available from the authors upon
request.

Quality assessment

To assess the quality of the included empirical arti-
cles (n = 13), the first author applied the Mixed
Methods Appraisal Tool (MMAT) [38], which allows
for the assessment of a wide array of study designs.
The MMAT includes two initial screening questions
applicable to all study types to assess minimum qual-
ity for inclusion. Included studies are rated “yes’, “no’,
or “can’t tell” on five questions specific to the type of
study design (i.e., qualitative studies are rated on dif-
ferent criteria than quantitative designs). The MMAT
authors do not recommend excluding studies based on
poorer quality ratings or creating quality thresholds
based quantitative ratings [38], thus we have not taken
such an approach in our quality assessment. Due to the
nature of the quality rating criteria, it was not possible
to assess the quality of review studies and conceptual
articles not involving data collection and analysis.

Results

Yield

The final search yielded a total of 1860 unique records
after deduplication. During the title and abstract
screening phase, 1734 records were excluded, leav-
ing 126 records for full text screening. During full text
screening, 99 records were excluded, most frequently
due to no visual depiction of a model or framework
referenced in the text (m = 52). A total of 27 full text
records were included for final data extraction (see
PRIMSA-ScR Figure 1).

Study characteristics

The 27 published articles extracted in the final search
and included in this review were nearly-even split
between empirical (n = 13; see Table 1) and non-empir-
ical studies (n = 14; see Table 2). Mixed methods study
designs (n = 11) were most common among empirical
studies. Only two quantitative studies were included:
one of which utilized a cross-sectional longitudinal
design [49], the other of which was a randomized con-
trolled trial [50]. No qualitative empirical studies were
included in this review. Of the non-empirical stud-
ies, 11 were commentaries or conceptual pieces; two
were review studies. Twenty of the 27 included studies
reported where the study took place. All were based in
OECD countries, including: the USA (n = 9), Australia
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(n = 4), and multiple countries within the OECD (n
= 3). The majority of studies that met the final crite-
ria for inclusion were from the healthcare or public
health sector (n = 22). Three were from organizations
across multiple sectors and two were from public policy
broadly. The median number of MMAT criteria met
by included empirical studies was 4 (out of 5). More
detailed reporting of study quality is available in Sup-
plemental File 3.

We identified primary action targets as the focal de-
implementation outcome of the FM identified in the
included studies. “Remove” was the most common
stand-alone action target, occurring in 13 studies (e.g.,
“deprescribing” of inappropriate medications in older
adults [59]). Seven studies sought to “reduce” a practice
as a standalone primary action target (e.g., “reducing”
unnecessary preoperative testing for low-risk surgical
procedures [41]). Six studies had multiple primary action
targets, indicating that FM have the power to inform sev-
eral paths to a de-implementation outcome depending
upon the context (e.g., “reduce” dosage or fully “remove”
growth hormone therapy in pediatric patients [39]).
Eight FM depicted supporting or intermediary steps to
reach the primary action target; these were classified as
secondary action targets. For example, in a study exam-
ining androgen deprivation therapy, restriction (i.e., pre-
authorization order templates) was a secondary action to
support reduction of this intervention [48].

Fifteen studies provided explicit evidence for the need
for de-implementation. Evidence of ineffectiveness was
most common (n = 12). Five of these 12 studies also
cited evidence that previous support for an intervention
was contradicted (e.g., Scott and colleagues’ study of de-
implementation of polypharmacy interventions for older
adults [59]). Because many of the FM included in our
review were about de-implementation practices broadly,
rather than targeting a specific intervention or policy, we
also examined the extent to which authors cited costs or
stakeholder input as justification for de-implementation.
All but four studies cited specifically cost as a justifica-
tion for de-implementation. Twenty studies included
stakeholder input as part of their rationale for de-imple-
mentation; stakeholder input was collected from primary
data collection (i.e., surveys, interviews) or cited from
other studies (see Tables 1 and 2).

Model characteristics

In our final analysis, 27 unique FM were found across
the 27 included articles. With one exception, the col-
lection of articles from the Harris et al., “SHARE” study
[29, 43-45], there was no repetition of models across
studies. Process models were the most frequently
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occurring (n = 11), while determinants models were
second most common (# = 8). Theoretical frameworks
(n = 5) and evaluation frameworks (n = 3) were pre-
sented less frequently. Most FM depicted linear rela-
tionships between constructs (n = 18), suggesting
that many authors conceptualized de-implementation
activities or processes as a series of steps more often
than relationships characterized by feedback or cir-
cular processes. Five FM did not depict a relationship
between constructs, which may limit their utility in
informing de-implementation intervention design or
measurement.

Across the 27 studies, 13 unique terms were used to
describe the phenomenon of interest. “Discontinuation”

and “De-implementation” (and variants of these terms)
were used most frequently, appearing across 15 and
13 studies, respectively. Terms that appeared less fre-
quently, such as “deregulate” and “retrenchment” were
found exclusively in the public policy literature and
did not cross over into other disciplines, whereas other
terms from the policy literature, such as “termination”
and “disinvestment” were found across disciplines,
including within healthcare and public health.
Twenty-one FM encompassed multiple levels of the
SEF, indicating de-implementation was conceptualized
as a complex and multi-faceted process, while only six
operated at a single level. FM most frequently operated
at the organization level (n = 18). Sixteen included the
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system level. The intrapersonal and interpersonal lev-
els were represented in 15 and 14 models, respectively.
Two of the models that operated at a single level did so
at the organization level, while two operated solely at
the system level (Table 3).

Discussion

The study of de-implementation is a relatively new area
of inquiry within the established and growing field of
implementation science [61]. Although a great deal of
work in implementation science has been done to gather
and classify FM, relatively little is known about the kind
of FM that can be applied to study of de-implementation
across various settings and topics. This review identi-
fied 27 unique FM with visual representations available
from a wide range of disciplines, including public health,
healthcare, and public policy.

Every study included in this review reported using a
unique FM to inform their conceptualization or empirical
investigation of de-implementation, suggesting there is
considerable variability in topics subject to de-implemen-
tation efforts, and potentially in approaches to studying
de-implementation. Although we did not see repetition
of FM in the records included in this review (with the
exception of FM across four articles published from a sin-
gle study) there were several commonalities across many
FM. In particular, we saw that most FM (n = 21) oper-
ated at two or more levels of the SEF reflecting that de-
implementation is often a complex, multilevel process.
Four of the six FM that operated at only one level did so
at the organization or system level. This could potentially
obscure the intrapersonal and interpersonal dynam-
ics that feed into higher-level processes. In addition, we
found two-thirds of the FM depicted linear relationships
between constructs, while more complex relationships
(e.g., feedback loops) were depicted less frequently. This
simplified illustration of relationships between constructs
or processes involved in de-implementation may dampen
the extent to which real-world complexity is concep-
tualized and considered. Indeed, a review of low-value
health services found that multicomponent interventions
involving patients and providers were most effective in
reducing low-value care [62], suggesting that the study
of de-implementation warrants multilevel FM that depict
these various components of a de-implementation effort.

As previously stated, apart from a collection of articles
stemming from a single study [29, 43—45], we did not see
FM repeat across studies included in our review, which
may be due in part to the variety of settings and interven-
tions included. The lack of congruence in conceptualiza-
tion of de-implementation determinants and processes
may make it difficult to compare findings across stud-
ies. The use of existing FM would allow for comparisons
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across studies, testing and confirmation of proposed
relationships between variables related to de-implemen-
tation efforts, and offers opportunities for refinement
and improved conceptual clarity within the study of de-
implementation processes [63, 64]. As research focus-
ing on de-implementation advances, we suggest that
researchers begin with models reviewed here, with nec-
essary adaptations, to help promote congruence and con-
vergence within the field.

Only three of the FM included in our review were also
included in a recently published review of de-implemen-
tation for low-value care [32]. Ultimately, we included 27
unique articles, compared to 10 included by Nilsen and
colleagues. Despite differences in our review approach
highlighted earlier, we note several similar findings. In
both reviews, authors often did not specify the setting of
interest; just over half of studies specified to what kind
of clinical (or non-clinical) setting their FM applied. On
the surface, broad descriptions of the settings may seem
to suggest that the included FM can be applied to a wide
array of contexts. However, we are limited in determining
the extent to which FM developed in one setting or for
a particular topic can be successfully applied to another
substantive area (for example, would FM developed in
the context of reducing medication overprescribing be
suitable for discontinuation of a psychosocial interven-
tion, or would FM developed for use in hospitals also be
applicable in community settings). Across both reviews,
samples were roughly evenly split between conceptual
and empirical studies. This could suggest that, despite
dating back as much as two decades, many proposed FM
have yet to be empirically applied. This illustrates the
need for additional testing and refinement of existing de-
implementation FM.

Reducing low-value care can help improve health
equity [18]. Cost savings from improved health care
delivery can be used for addressing needs related to
social determinants of health, expanding healthcare ben-
efits to uninsured patients, and bolstering safety net care
[21]. There is opportunity to more intentionally build
an equity lens into de-implementation FM. Indeed, the
revision and expansion of well-established implemen-
tation FM (e.g., RE-AIM, iPARIHS) to include health
equity is already underway [65, 66]. Similar approaches
can be emulated with de-implementation FM. There
is also opportunity to harness de-implementation to
improve health equity; however, caution is needed in
ensuring that de-implementation efforts do not unin-
tentionally perpetuate or exacerbate existing inequities
[22]. For example, in the context of de-implementing
outdated cancer screening guidelines, Shelton and col-
leagues note several important findings related to de-
implementation and impacted stakeholders, including
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mistrust of healthcare systems among patients and mis-
alignment of changing guidelines with the preferences
and needs of African American women [67]. Finally, all
studies for which the location of the work was reported
(20 of 27 studies) were conducted in OECD counties. It is
unclear the extent to which models developed in OECD
contexts are applicable to low- and middle- income coun-
tries, or what lessons from de-implementation in these
countries can be applied to resource-limited settings in
high-income countries. More work is needed in concep-
tualizing and examining de-implementation in resource-
limited locations.

Implementation science is an interdisciplinary field
(68, 69], yet its use of FM has not taken advantage of the
theoretical depth that exists in its associated disciplines.
Implementation researchers have argued both for better
integration of knowledge from other disciplines, includ-
ing public administration and economics [70, 71], and
improving implementation science’s use and develop-
ment of theory [68]. Many analyses highlight the abil-
ity of public policy to better address the complexity of
implementation, clarify the role of the outer context,
conceptualize a broader range of policy outcomes, con-
tribute to development of strategies at the systems level,
and measure policy implementation determinants and
outcomes [72-74]. Similar integration could serve as a
way to advance the study of de-implementation by taking
advantage of the comparatively large policy termination
literature. Classic theories of policy feedback and incre-
mentalism [75, 76] have proven particularly useful to
de-implementation research in that they detail how the
political landscapes change after a policy is adopted and
sustained for some time, leading to distinct risks and bar-
riers of termination of these policies than at adoption.

Although interest in de-implementation is growing,
opportunities to advance this area of inquiry remain
few [77]. Through 2016, only 20 federally-funded grants
from the National Institutes of Health and the Agency
for Healthcare Research and Quality focused explicitly
on de-implementation [78]. Moullin and colleagues sug-
gest several purposes and benefits of using FM to inform
research and practice, including: defining the issue of
interest and developing research or evaluation questions,
selecting appropriate research or evaluation methods,
discerning relevant determinants to de-implementation,
selecting and tailoring strategies to support de-imple-
mentation, and to specify key outcomes to target [63].
Implementation science is a field that draws upon diverse
disciplines, and there are numerous examples of FM
that have been developed by scholars from a variety of
fields (e.g., Theoretical Domains Framework developed
by implementation scientists and behavioral researchers
[79]). However, future work is still needed to determine
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the extent to which FM from other fields (e.g., cogni-
tive psychology, organizational behavior) can be applied
to de-implementation of healthcare interventions and
public health policies and programs, as well as the trans-
ferability of FM from one content area to another (e.g.,
diabetes to cancer or prevention to treatment). Further-
more, additional investigation is needed to determine the
extent to which FM for implementation are applicable to
de-implementation. There may be opportunities to learn
from previous implementation FM development work
and to adapt implementation models for de-implemen-
tation. The field would benefit from a publicly available
repository of de-implementation FM and associated lit-
erature, such as the resource available here: https://disse
mination-implementation.org/.

We offer potential approaches for researchers and
practitioners to use the information provided in this
review. Readers seeking to use an existing FM to guide
de-implementation work may wish to define their
action target based on the categories used in this review
(reduce, replace, restrict, remove) and select models that
were applied to the same type of action. Readers may
also wish to identify the level(s) of the SEF at which their
intervention or approach to de-implementation operates
and select from frameworks that operate at these level(s).
Finally, as this review identifies over a dozen FM pro-
posed in conceptual papers but (to our knowledge) have
not been applied to empirical studies of de-implementa-
tion, readers may wish to test and refine FM identified in
this review. The purpose of this review is to offer a broad
understanding of existing FM to guide the study and
practice of de-implementation; scholars can build upon
this work to further specify and analyze de-implementa-
tion FM.

Limitations

While effective in some ways, the approach used in this
review carries some limitations. Because visual rep-
resentation of a FM (e.g., figure, table) was a require-
ment for inclusion, empirical studies that cited use of a
FM but did not depict it, or for which we could not find
a visual depiction in any of the literature referenced,
were excluded. This approach was taken to minimize
ambiguity of relationships between constructs and to
include potentially helpful resources that can be used
in future de-implementation studies. It is worth noting
that many of the FM that did not have a visual depiction
were prominent implementation frameworks that were
not developed explicitly for the study or practice of de-
implementation, thus would have been excluded from
this review even with a visual representation. Further
investigation is needed to determine the characteristics
of other FM in existence that have been developed for
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the purpose of de-implementation yet do not yet have
a visual representation available in the literature. These
may offer additional opportunities to build upon existing
work to develop, test, and refine de-implementation FM.

Although we conducted an extensive search incorpo-
rating seven databases and 11 peer-reviewed journals,
our search did not yield a high number of records related
to public policy de-implementation. It is possible that
our search strategy was not inclusive of databases that
include more policy-focused articles, or that relevant
policy frameworks appear in books and other texts rather
than peer-reviewed journals. Additionally, our single
rater approach at the title and abstract screening phase
may have resulted in relevant records being excluded.
However, we limited our exclusion criteria at this phase
and erred on the side of including records for full text
screening if additional information was needed to deter-
mine article relevance. Finally, it was beyond the scope
of this current review to conduct systematic coding and
content analysis of the individual constructs in each of
the FM. A future systematic review would be valuable in
serving this purpose, and would allow for additional anal-
yses, such as synthesis of the common issues identified
across FM. It will also be useful to add de-implementa-
tion FM to webtools for finding, adapting, and using FM
in implementation science [80].

Conclusions

This current review highlights the growing interest in the
study of de-implementation and provides a broad over-
view of FM that can be applied to this area of inquiry.
As we continue to build the de-implementation knowl-
edge base, the field of implementation science, as well
as implementation practitioners, would benefit from
the greater specification of how FM are applied to de-
implementation challenges. The use of identified de-
implementation FM would enable researchers to make
comparisons across studies and contribute to a knowl-
edge base regarding key constructs related to de-imple-
mentation and the relationships between these.
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