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Abstract
Background
There is recognition that the overuse of procedures, testing, and medications constitutes low-value care which strains the healthcare system and, in some circumstances, can cause unnecessary stress and harm for patients. Initiatives across dozens of countries have raised awareness about the harms of low-value care but have had mixed success and the levels of reductions realized have been modest. Similar to the complex drivers of implementation processes, there is a limited understanding of the individual and social behavioral aspects of de-implementation. While researchers have begun to use theory to elucidate the dynamics of de-implementation, the research remains largely atheoretical. The use of theory supports the understanding of how and why interventions succeed or fail and what key factors predict success. The purpose of this scoping review was to identify and characterize the use of theoretical approaches used to understand and/or explain what influences efforts to reduce low-value care.

Methods
We conducted a review of MEDLINE, EMBASE, CINAHL, and Scopus databases from inception to June 2021. Building on previous research, 43 key terms were used to search the literature. The database searches identified 1998 unique articles for which titles and abstracts were screened for inclusion; 232 items were selected for full-text review.

Results
Forty-eight studies met the inclusion criteria. Over half of the included articles were published in the last 2 years. The Theoretical Domains Framework (TDF) was the most commonly used determinant framework (n = 22). Of studies that used classic theories, the majority used the Theory of Planned Behavior (n = 6). For implementation theories, Normalization Process Theory and COM-B were used (n = 7). Theories or frameworks were used primarily to identify determinants (n = 37) and inform data analysis (n = 31). Eleven types of low-value care were examined in the included studies, with prescribing practices (e.g., overuse, polypharmacy, and appropriate prescribing) targeted most frequently.

Conclusions
This scoping review provides a rigorous, comprehensive, and extensive synthesis of theoretical approaches used to understand and/or explain what factors influence efforts to reduce low-value care. The results of this review can provide direction and insight for future primary research to support de-implementation and the reduction of low-value care.

Keywords
Low-value careTheoryFrameworkDe-implementDe-adoptScoping review
Abbreviation
	CINAHL
	Cumulative Index to Nursing and Allied Health Literature




Contributions to the literature

	The Theoretical Domains Framework (TDF) is the most commonly used framework for de-implementation.

	Theories and frameworks are primarily used to identify barriers and facilitators and analyze data.

	The majority of included studies were published within the last 2 years.

	Over 75% of the included studies used theory and frameworks to study efforts to reduce inappropriate prescribing, imaging, and laboratory testing.




Background
The reduction of low-value care is necessary to ensure patient safety, reduce costs, and promote a sustainable healthcare system [1, 2]. Patients can be harmed by low-value care, whether directly, by downstream effects, or by over-testing or over treatment [2, 3]. In addition to harm, it is estimated that 30% of current healthcare dollars, both in Canada and in the USA, are spent on harmful or wasteful practices [4, 5]. Low-value care can be tests, treatments, medications, or procedures in any healthcare setting (e.g., hospital, primary care, long-term care, or public health) which have been deemed, through evidence, to be ineffective, harmful, or unnecessary. Awareness has increased regarding the prevalence of low-value care in the healthcare system and the high frequency with which these practices are used.
In recent years, a number of initiatives have been created, such as the Choosing Wisely campaigns, which seek to identify, raise awareness of, and address the prevalence of low-value care. International Choosing Wisely campaigns, currently in 25 countries worldwide including Brazil, Wales, and Korea, have gained considerable traction with healthcare organizations and providers and have also been the subject of an increasing amount of health services research [6, 7]. The campaigns have identified prevalent practices, such as imaging for low back pain, benzodiazepines for insomnia in older adults, and pre-operative testing for low-risk surgical procedures, which provide evidence and guidance for healthcare providers and organizations endeavoring to reduce low-value care [8]. Researchers have noted that, as a result of the Choosing Wisely campaigns, efforts to identify and prioritize low-value care have increased exponentially but these efforts far exceed research to evaluate the efficacy of clinical and policy initiatives and interventions to reduce these practices [9, 10].
De-implementation—reducing or stopping the use of a health service or practice provided to patients by healthcare practitioners and healthcare delivery systems [11]—is an emerging area of study in healthcare. Numerous researchers have called for increased attention to understanding the process of de-implementation and determining the most effective and efficient strategies to create and sustain this type of practice change [9–16]. Efforts to reduce low-value care can be hindered by practice patterns and habits that can drive the overuse of procedures, medications, and medical devices; overuse is often a consequence of routines or protocols that are embedded in systems which can be difficult to change or alter [17–20]. The acknowledgement of these complexities has caused many to argue for the use of theory to understand de-implementation and to develop effective strategies to de-implement low-value care [10, 12, 18, 21, 22].
While de-implementation research, intervention design, and evaluation has just begun to use theory, more mature areas, such as implementation research, have recognized the value in using theory to design behavior change interventions [15, 23–25]. Implementation and de-implementation research both endeavor to identify what interventions work, for whom and under what circumstances [10]. Grimshaw et al. state that implementation science theories and frameworks can support de-implementation as, they argue, the effectiveness of these theories is a function of an effective process rather than unidentified factors that may reduce intervention effectiveness [10]. Implementation science knowledge, theories, and frameworks can provide support and guidance for de-implementation efforts.
Research with underused theoretical perspectives makes it difficult to understand and explain how and why interventions succeed or fail, “thus restraining opportunities to identify factors that predict the likelihood of implementation success and develop better strategies to achieve more successful implementation” [[26]: 1]. Theory-based research should be used to develop a more complete understanding of factors which influence healthcare professional’s behavior, with the goal to better inform the design of behavior change interventions [27–29]. Specifically, individuals’ decisions, primarily physicians’ decisions, are key to adopting a new practice; therefore, understanding the cognitive mechanisms underlying behaviors is critical to developing effective interventions [29].
Currently, the amount of empirical evidence on the use of theory in de-implementation is low, which limits knowledge about which specific factors influence de-implementation, the relevant barriers and facilitators, and which interventions are successful at reducing low-value care [22]. Therefore, there is a need for a systematic examination of the literature to identify and characterize the current body of research on the use of theory and frameworks in de-implementation. Through our review, we aimed to describe and synthesize the theories and frameworks, their use and application, and identify gaps in research. A recent review did much work to contribute to this literature, providing foundational analysis on the use of theories, models, and frameworks for the reduction of low-value care [15]. Our review builds on this work by identifying an additional 41 articles in which theory is used to understand the phenomenon of de-implementation; with the majority published in the last 2 years. As such, our scoping review adds breadth to the existing knowledge base, including a broad spectrum of theories and frameworks, providing comprehensive analysis and insight to this critical area of practice change.
Methods
We selected a scoping review as the most appropriate approach as de-implementation research is relatively new, and little is known about the use of theory and frameworks in this area. We used Arksey and O’Malley’s [30] methodology for scoping reviews with consideration of recent perspectives on the methodology [31] and the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension for Scoping Reviews (PRISMA-ScR) to guide the conduct and reporting of this review [32].
Search strategy and data sources
With the assistance of a medical librarian, we conducted a comprehensive search of MEDLINE, EMBASE, CINAHL, and Scopus using the search terms listed in Table 1. We searched these databases from inception to June 2021. Based on the rationale for the study, the research team collaboratively determined the search strategy, selected the databases, and developed the search term criteria.Table 1Search terms


	Concept
	Search terms

	Value
	inappropriat* or overus* or unnecessary or ineffective or misus* or “do not do” or low-value or “low value” or obsole*

	Action
	reallocat* or relinquish* or re-apprais* or re-prioritiz* or redeploy* or revers* or decommission or declin* or delist* or abandon* or reassess* or replac* or disadopt* or defund* or de-adopt* or deadopt* or de-implement* or deimplement* or disinvest* or decreas* or discontinu* or withdraw* or stop* or reduc*

	Venue
	healthcare or “health care” or technolog* or device* or intervention* or health practi?e or medical or procedur* or drug* or medication*

	OR “choosing wisely”

	Theory
	theor* or framework or conceptual*




The search terms were selected based on a review of the existing literature and Niven et al.’s terminology findings [12]. Niven et al. found that “disinvest*” was the most common term used in their sample but advocated for the terms “de-adoption” and “de-implementation” to brand the process of reducing or eliminating low-value clinical practices as they felt these terms had a more general connotation and are natural antonyms of adoption and implementation [12]. In addition, the growth of Choosing Wisely campaigns (since its inception in 2012) and increased health services research aligned with these campaigns have necessitated the inclusion of related terms. The search strategy was developed iteratively and tested before the final search was conducted. The 43 search terms were selected to maximize the search capability to facilitate a fulsome search for this review.
Eligibility criteria
All English language articles which explicitly used existing theory or frameworks to understand and/or explain influences on efforts to reduce low-value care were included. We only included empirical studies as we wanted to explore the application of theory to the practice of de-implementation. We excluded articles which focused only on identifying low-value care, testing the validity of Choosing Wisely, or measuring the use of low-value care. Systematic and scoping reviews were hand searched to identify any additional potentially relevant articles.
Studies were eligible for inclusion if they were categorized in Nilsen’s 2015 taxonomy of implementation science theories and frameworks as influencing outcomes [26]. This category consists of three types of theories or frameworks: (1) determinant frameworks, (2) classic theories, and (3) implementation theories [26]. We decided to focus on these categories as these are the types of theories and frameworks that are useful to the identification of potential barriers and enablers, and this area of knowledge and understanding is currently underdeveloped in de-implementation research.
Articles were excluded if they did not use theory to understand or explain the reduction of a low-value care. Studies were also excluded if they exclusively used quality improvement theory or methodology and did not also use theory from the category listed above. All study types were included in this scoping review.
Data collection and extraction
The title and abstract screening process was conducted by one reviewer (GP) in consultation with a second reviewer (NS). A calibration exercise was conducted with a sample of three articles per reviewer prior to the title and abstract screening. Full-text screening was conducted by three reviewers (GP, NS, and TR) with a fourth reviewer (WB) checking a random 10% sample of articles to ensure reliability. Discrepancies at both levels of screening were discussed and resolved collaboratively. The data collection worksheet used for the full-text review was iteratively designed by the research team. The extraction worksheet was piloted with three included articles by three members of the research team (GP, NS, and TR). The worksheet was revised based on the results of the pilot review. Data was collected on the article characteristics, details of theory/framework selection and use, rationale and application, target low-value care, and level of behavior or practice change (e.g., individual or organization). These data were entered into an excel spreadsheet for synthesis and reporting.
Data analysis
The data was analyzed by three research team members (GP, NS, and TR). We included two implementation science frameworks in the analysis: Nilsen’s categorization of implementation science theories and frameworks [26] and Birken’s categorization of use of theories and frameworks [33]. Numerical summary analysis and qualitative descriptive analysis was conducted, and discrepancies were discussed and resolved collaboratively. As the focus of this review was to identify and characterize theories and frameworks, their use and application in de-implementation research, and to identify gaps in research, we did not conduct a quality appraisal of the included studies.
Results
The database searches identified 1998 articles (after duplicates were removed) for which the titles and abstracts were screened for inclusion. Of these, 232 articles were selected for full-text screening and 48 articles [22, 34–80] were included for this review. See Fig. 1 for the PRISMA diagram representing the complete article selection process.[image: ../images/13012_2021_1177_Fig1_HTML.png]
Fig. 1PRISMA diagram of the article selection process


Study characteristics
Included studies were published between January 2010 and June 2021. The number of publications increased yearly: 7 articles were published in 2010‑2015 and 41 articles were published in 2016‑2021; with more than 60% of the articles published in the last 2.5 years (n = 30). The majority of articles were published by researchers in the USA (n = 14), the UK (n = 7), Canada (n = 7), Australia (n = 7), Ireland (n = 3), the Netherlands (n = 3), and Denmark (n = 2). The remainder of articles was published by researchers from Sweden, Malta, Iran, Switzerland, and China.
All articles reported on empirical studies with the majority using mixed methods (e.g., surveys, questionnaires, time series practice rate comparisons) (n = 25) or qualitative (n = 23) designs.
Of the 14 studies reporting on the use of an intervention to de-implement the low-value practice, ten studies found a reduction in the low-value care, two studies reported mixed results and two studies reported that the intervention was not effective in reducing the low-value care. Lin, Coffin, and O’Sullivan [42] used the TDF to identify barriers and enablers of target behaviors in a pilot study intended to reduce inappropriate low back pain (LBP) care. The results showed a dramatic reduction in guideline discordant LBP imaging referrals—reduced from 18/44 patients to 2/46 patients, and the authors noted that the improvements were “generally coherent with our analysis of barriers and enablers and the interventions we developed in response to these, providing support for this approach” [[42]:12].
Theories and frameworks
Theories are “based on concepts or ideas that characterize a particular phenomenon and propositions or relationships that link the concepts” while frameworks “use concepts and relationships to provide a frame of reference, organize and focus thinking and assist interpretation” [[81]: 3-4]. Nilsen’s taxonomy includes three types of theories and frameworks used to understand and/or explain influences on outcomes: (1) determinant frameworks (frameworks that describe determinants believed to influence implementation outcomes), (2) classic theories (theories borrowed from other fields, e.g., psychology or sociology), and (3) implementation theories (theories developed by researchers for use in implementation science) [26]. Table 2 shows the breakdown of theories and frameworks identified by our review according to Nilsen’s taxonomy [26]. The majority of included articles used determinant frameworks (n = 27), followed by classic theories (n = 14), and implementation theories (n = 7). Thirteen of the included studies used secondary or multiple theories or frameworks, with the Behavior Change Wheel being the most common secondary framework (n = 5).Table 2Theories or frameworks


	Category
	Theory or framework
	 	Number of studies (n = 48)

	Determinant frameworks
	Theoretical Domains Framework (TDF) [82]
	The TDF was developed to make behavior change theories more accessible to implementation researchers. The revised TDF consists of 84 constructs sorted into 14 domains which can be used to identify determinants of behavior and potential intervention.
	22

	CFIR Consolidated Framework for Implementation Research (CFIR) [83]
	The CFIR is an implementation science framework which can be used to identify determinants that may impact implementation. The CFIR can also be used to support design, evaluation, and implementation of intervention.
	4

	Tailored Implementation for Chronic Disease (TICD) framework [84]
	The TICD incorporates items from other commonly used frameworks, e.g., CFIR and TDF. The aim of this framework is to provide an accessible checklist to identify determinants that may impact implementation.
	1

	Classic theories
	Theory of Planned Behavior (TPB) [85]/Theory of Reasoned Action (TRA) [86]
	The TPB is a psychological theory that states that attitude, subject norms, and perceived behavioral control are antecedents to intention which is an antecedent to behavior.
The TRA purports that intention to perform a behavior is the main predictor of that behavior.
	7

	Fuzzy Trace Theory [87]
	FTT is a cognitive theory which can be used to predict reasoning and decision-making.
	2

	Lewin’s Change Theory [88]
	Lewin’s Change Theory is a social psychology theory that purports that behavior is a dynamic balance of driving forces and resisting forces.
	1

	Dual Processing Theory [89]
	Dual process theory posits that two memory systems are involved in decision making. The first system is intuitive and relies on heuristics, the second system is analytical and deductive.
	1

	Regulatory Fit Theory [90]
	The regulatory fit theory proposes that individuals experience a state of regulatory fit when the approach to achieving a goal aligns with the goal orientation.
	1

	Cognitive Dissonance Theory [91]
	Cognitive dissonance theory posits that individuals have an inner drive to hold their cognitions and behaviors in harmony and avoid dissonance.
	1

	Empowerment Theory [92]
	Empowerment theory posits that work environments that provide employees with resources, support, and opportunities to learn promote empowerment.
	1

	Implementation theories
	Normalization Process Theory (NPT) [93]
	The NPT provides a framework for understanding and evaluating the processes by which interventions are embedded into everyday work and sustained.
	4

	COM-B Model [94]a
	The COM-B Model posits that capability, opportunity, and motivation interact to influence behavior.
	3


aIn this categorization scheme [26], the COM-B, a model that is predicated on multiple behavior change theories, is categorized as an implementation theory



The Theoretical Domains Framework (TDF)—a framework that harmonizes psychological and organizational theories—was the most commonly used determinant framework (n = 22), followed by CFIR (n = 4) and TICD (n = 1). The Theory of Planned Behavior (TPB) was the most frequently used classic theory (n = 6), followed by cognitive/decision-making theories, such as Fuzzy Trace Theory, Change Theory, Cognitive Dissonance Theory, and Dual Processing Theory (n = 5). The Theory of Reasoned Action, Empowerment Theory, and Regulatory Fit Theory were all used in one study each. Implementation theories were identified the least frequently, with the Normalization Process Theory (NPT) used by four studies and the COM-B Model used as the primary theoretical approach in three studies.
All of the 14 domains in the TDF were identified in the studies. Five domains were identified in the majority of these studies: environmental context and resources (n = 17), social influences (n = 17), knowledge (n = 16), beliefs about consequences (n = 13), and social/professional role and identity (n = 12). Emotion (n = 6), intention (n = 4), and optimism (n = 3) were identified least frequently. Three studies identified barriers and/or facilitators for all fourteen domains. Patey et al. [65] used the TDF to study anesthesiologists’ and surgeons’ perceptions about routine pre-operative testing in low-risk patients. The authors detailed how they used the domains to identify factors that influence physicians’ decisions to order pre-operative tests. The study included a content analysis of physician statements and mapped the data to the relevant domains, identifying beliefs about capabilities and social influences as key barriers impacting the use of pre-operative testing.
All of the studies which used the TPB as their theoretical framework studied the reduction of inappropriate antibiotic use. The reporting in these studies was less prescriptive. The impact of patients on provider behavior was prominent, as measured by the construct of perceived behavioral control. Byrne et al. [60] used the TPB to identify barriers and facilitators through a questionnaire to measure factors contributing to self-reported antibiotic use within the community. The authors reported that perceived behavioral control, social norms, and the interaction between attitudes and beliefs and knowledge were all significant predictors of antibiotic use behavior.
Similar to the application of the TPB, the majority of the studies which used cognitive theories studied the inappropriate use of antibiotics (n = 3). These studies were predominately physician-focused as the theories use decision-making as the nexus of change. Studies that used cognitive theories reported that using rational approaches to influence perceptions, preferences, and expectations were the most effective ways to change behavior. In their study, Gupta and colleagues [63] explored decision-making and cognitive biases through physicians’ experiences of trying to abandon an outmoded clinical practice. The authors extended Becker and Lewin’s theories by depicting physician learning as a multi-directional process of change which occurs on a continuous spectrum, rather than unidirectional and linear [63].
The studies which used implementation theories—Normalization Process Theory and COM-B Model—predominately focused on prescribing practices (n = 6). The NPT is primarily used to understand how an intervention can become embedded or routinized and was used in three of the included studies to develop an intervention or evaluate a process, as opposed to identifying barriers to behavior change. West and Cordina utilized the Normalization Process Theory (NPT), to develop their education intervention to reduce inappropriate antibiotic use [55]. The authors stated that the NPT is ideally suited to develop embedded interventions as it is a theory that is directed toward healthcare professionals and supports efforts to implement interventions into routine work practices. Their intervention was found to have significantly enhanced adherence to prescribed short-term antibiotics and reduced waste.
The COM-B Model was reported to be a useful theoretical perspective and elucidated factor for all three constructs—capability, opportunity, and motivation for three of the included studies.
Use of theory or frameworks
In their international survey of implementation scientists, Birken et al. [33] categorized uses for theory in implementation science. Aligning with the top categories identified by Birken et al. [33], our review found that theories and frameworks were used most frequently to identify determinants (e.g., barriers and facilitators) (n = 37), inform data analysis, (n =3 1), inform data collection (n = 22), guide selection of implementation strategies (n = 17), evaluate an intervention (n = 9), and provide conceptual clarity (n = 3) (Fig. 2). Identifying determinants and data analysis were the most common combination of uses in the included articles (n = 29).[image: ../images/13012_2021_1177_Fig2_HTML.png]
Fig. 2Use of theory or framework


Application of theory or frameworks
Individual-level application
All of the included articles used theory to address the reduction of low-value care at the individual level. Physician’s behavior was the focus of the majority of articles (n = 34), followed by behaviors on the part of patients (n = 12), nurses (n = 12), pharmacists (n = 6), other healthcare providers (n = 6), and managers/administrators (n = 2). Seven studies examined both healthcare provider and patient behavior.
Low-value care studied
Reducing inappropriate antibiotic use was the most common low-value care studied (n = 15) followed by the reduction of other medications (n = 11) (Fig. 3). Reducing inappropriate imaging practices was addressed by six studies. Additional practices studied were laboratory tests, catheter use, intravenous cannulation, pre-operative testing, surgical procedures, continuous monitoring, and blood management practices. Two papers provided general applications of theory or frameworks which could be used to study a variety of low-value care.[image: ../images/13012_2021_1177_Fig3_HTML.png]
Fig. 3Low-value care studied


Studies that focused on reducing inappropriate medications (antibiotics and others), used a variety of approaches to address the issue. The majority of the studies that addressed antibiotic misuse aimed to reduce inappropriate prescribing (n = 9); followed by studies which aimed to reduce the length of antibiotic use (n = 3), reduce patient misuse (n = 2), and improve hospital antimicrobial stewardship programs (n = 1). For studies which focused on reducing inappropriate prescribing for other medications, four studies addressed deprescribing; four studies addressed inappropriate prescribing, and three studies approached reduction through both prescribing and deprescribing.
Discussion
These findings provide important insights into the emerging research area of de-implementation, and how theoretically based work is approaching this critical practice change. This review affords an up-to-date and comprehensive collection of theories and frameworks, and an analysis of how these theories and frameworks are used. This section offers a detailed discussion of the key findings, application, and gaps.
While the number of theory informed articles on this topic has steadily increased—over 60% of all included studies were published in the last 2.5 years—these numbers are only a small proportion of the studies published about reducing low-value care. This observation corroborates Niven et al.’s [12] finding that the majority of de-implementation efforts are likely atheoretical. Despite this low number, the included articles provide valuable insight into the maturing use of theory and frameworks in de-implementation and the dominant perspectives being used.
The TDF was the most commonly used framework in the included studies. Nilsen et al. noted that the use of TDF and TICD reinforces the importance of both individual and contextual determinants to de-implementation efforts [15] and results of the included studies align with this assertion. The majority of studies that used TDF identified individual—knowledge and beliefs about consequences—and contextual—environmental context and resources, and social influences determinants as key factors impacting de-implementation. The popularity of the TDF may be explained by the fact that it is useful for researchers in light of the myriad options available to them [10].
Our results also show a prevalence of psychological theories, particularly the Theory of Planned Behavior; this aligns with implementation science research where social cognitive theories have been the dominant theories used to understand clinical behavior change [26]. These classic theories, which typically only describe mechanisms and change but do not prescribe how to bring about change [15], are well established and have an abundance of empirical support in primary research. The prevalence of these theories also corresponds with the notion that it is the healthcare providers who ultimately prescribe or perform the low-value care and therefore the responsibility lies with the individual [21, 95]. In 2008, Godin et al. [29] published a systematic review that investigated the application of different social cognitive theories used to study healthcare professional’s behavior. Similar to our results, their review found that the TPB was the most commonly used theory, and the included studies reported between 25% and 34% of the variance in behavior was explained by the theory [29].
Nilsen et al. [96] detailed a novel perspective in their 2012 paper Creatures of habit: accounting for the role of habit in implementation research on clinical behaviour change. While this paper is not explicitly about de-implementation, the authors raise key questions about the utility of psychological theories, based on intention, to study behavior change, particularly in the context of stopping an existing practice. The authors acknowledged that social cognitive theories offer insight into analytical processes, but do not address repeated behaviors that do not require decision-making processes and noted that much of a physician’s daily work and interactions occur in unvaried settings and this behavior is guided more by habit than intention. These arguments also align with an observation made by Godin et al. [29] based on the findings of their systematic review of the use of social cognitive theories: that habit is a missing component to understanding healthcare professional’s behavior. Nilsen et al. [96] draw attention to dual processing models which detail two distinct modes—automatic and intentional—for reasoning and information processing. The lack of incorporation of automatic processing—fast, intuitive, and often heuristic-based—into behavior change interventions could be key to increasing uptake of evidence-based practice [96]. The authors stated that interventions that impact habits—discontinuation of harmful or ineffective habits or the development of beneficial habits—could be key to effecting behavior change [96]. This critique of the use of psychological theories in behavior change research may be reflected in our findings as increasingly determinant frameworks are being used in de-implementation research.
Our results align with Birken et al.’s [33] findings regarding the use of theory in implementation science. The implementation scientists surveyed in their study reported that they used theory primarily to identify facilitators and barriers which aligns with our findings. Seventy-seven percent of the implementation scientists in Birken et al.’s study reported that they used theory for data collection which is a significantly higher rate than shown in our study (46%). Sixty-five percent of our included studies used theory or frameworks to inform data analysis which also aligns with the 60% of participants in Birken et al.’s survey.
Similar to Nilsen et al.’s scoping review of the use of theory in de-implementation research [15], our results show that few studies examine the impact of patients on efforts to de-implement low-value care. Twelve of the 48 included studies considered patient impacts, with only five of these studies focusing on patient behavior alone. While the number of studies that include patients is low, analyzing these studies on the timeline shows that 11 of these 12 studies which examined patient factors were published in the last 2 ½ years (Nilsen et al.’s [15] inclusion period concluded mid-2018). Prusaczyk et al. argue that the impact of patients (community members and consumers, together “stakeholders”) is a unique and significant factor for de-implementation [17]. Therefore, while the number of studies is low, the trend implies that de-implementation research is increasingly including patient factors to understand and increase the effectiveness of efforts to reduce low-value care.
Many of the included studies not only explicitly report that a lack of knowledge or education is a key barrier to reducing low-value care but also acknowledge that knowledge is necessary, but not sufficient to effect change. This finding aligns with recent work on the effect of passive versus active change interventions which suggest that passive interventions, such as education sessions or the publication of guidelines or “do not do” lists alone, do not appear to be effective to change healthcare provider behavior to reduce low-value care [10, 27, 97–101]. A 2015 study of early trends for seven Choosing Wisely recommendations concluded that the recommendations alone were not enough to produce significant changes in practice and that active interventions, such as financial incentives, data feedback, and systems-level interventions increase the effectiveness of practice change [100].
Three studies cited the Choosing Wisely campaigns as the motivation for the study, with an additional 3 studies referencing the campaigns. Other studies have identified a significant amount of research published in recent years addressing the Choosing Wisely campaigns and efforts to reduce practices identified on their “do not do” lists. This suggests to us that research specific to addressing Choosing Wisely recommendations is largely atheoretical at this point. Choosing Wisely campaigns are premised on the idea that the responsibility to reduce unnecessary practices is to be shared between physicians and patients with physicians as the stewards of healthcare resources, charged with ensuring that care is appropriate and sustainable [102, 103]. This individual-level focus aligns with all of the studies included in this review and the type of theories used could benefit Choosing Wisely inspired efforts to reduce low-value care. Grimshaw et al. developed a Choosing Wisely De-implementation Framework (CWDIF) in an effort to address this gap [10]. Models and frameworks developed specifically to support de-implementation is the focus of our subsequent scoping review, which will complement and expand the findings of this review.
Limitations
This study has several limitations. As Niven et al. [12] and other researchers have noted there are many different terms used to refer to the process of reducing or eliminating low-value care; this study may have omitted some terms from the search criteria and may therefore have excluded relevant studies. In addition, articles published in languages other than English were not included due to a lack of resources. As is typical with scoping reviews, we did not assess the quality of the included articles. In addition, this review used implementation science as a basis for data collection and analysis. While this approach is debated in the literature [2, 10, 15, 16], we argue that this approach offers a solid foundation from which to study emerging research in de-implementation. This review focused on the use of existing theories and frameworks in de-implementation research. There is a growing body of literature that has produced frameworks and models to understand or explain efforts to reduce low-value care. We acknowledge the importance of this emerging literature, and this area of research is the focus of our subsequent scoping review.
Conclusion
This review adds value to de-implementation research through our use of enhanced rigor and a broad and comprehensive search. We systematically examined and characterized the theories and frameworks, their use and application, and gaps in the literature. These insights into how and why theories and frameworks are being used to understand and explain factors that influence efforts to reduce low-value care can inform research priorities, a systematic review of the literature and the development of targeted strategies and interventions. As healthcare organizations, hospitals, and healthcare providers continue to address the reduction of low-value care, more interventions and studies will use theory and more data on this topic will be available to facilitate more comprehensive and in-depth studies.
Acknowledgements
Not applicable.

Authors’ contributions
GP and WB conceived the study. GP designed the study, conducted the data collection, and data analysis, and drafted the manuscript. WB, NS and TR assisted with data collection, data analysis, interpretation, and provided critical commentary on the manuscript. KB and MK provided critical commentary on the manuscript. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets supporting the conclusions of this article are included within the article and its additional files.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.



References
	1.
Paprica PA, Culyer AJ, Elshaug AG, Peffer J, Sandoval GA. From talk to action: policy stakeholders, appropriateness, and selective disinvestment. Int J Technol Assess Health Care. 2015;31(4):236–40.PubMedPubMedCentral

	2.
Norton WE, Chambers DA. Unpacking the complexities of de-implementing inappropriate health interventions. Implement Sci. 2020;15(1):1–7.

	3.
Brownlee SM, Korenstein D. Better understanding the downsides of low value healthcare could reduce harm. BMJ. 2021;372:1–4.

	4.
Health Quality Ontario. Spotlight on leaders of change. Implementing choosing wisely Canada recommendations in Ontario to improve quality of care. 2017. http://​www.​hqontario.​ca/​Portals/​0/​documents/​qi/​choosing-wisely/​leaders-of-change-cwc-report-english.​pdf. Accessed 23 Feb 2020.

	5.
Berwick DM, Hackbarth AD. Eliminating waste in US health care. JAMA. 2012;307(14):1513–6. https://​doi.​org/​10.​1001/​jama.​2012.​362.CrossrefPubMedPubMedCentral

	6.
Levinson W, Kallewaard M, Bhatia RS, Wolfson D, Shortt S, Kerr EA. ‘Choosing Wisely’: a growing international campaign. BMJ Qual Saf. 2015;24:167–74.PubMedPubMedCentral

	7.
Born KB, Levinson W. Choosing Wisely campaigns globally: a shared approach to tackling the problem of overuse in healthcare. J Gen Fam Med. 2019;20(1):9–12.PubMedPubMedCentral

	8.
Born K, Levinson W. Choosing Wisely: an international campaign to combat overuse. To the Point, The Commonwealth Fund; 2017.

	9.
Gnjidic D, Elshaug AG. De-adoption and its 43 related terms: harmonizing low-value care terminology. BMC Med. 2015;13(1):273.PubMedPubMedCentral

	10.
Grimshaw JM, Patey AM, Kirkham KR, Hall A, Dowling SK, Rodondi N, et al. De-implementing wisely: developing the evidence base to reduce low-value care. BMJ Qual Saf. 2020;29(5):409–17.PubMedPubMedCentral

	11.
Norton WE, Chambers DA, Kramer BS. Conceptualizing de-implementation in cancer care delivery. J Clin Oncol. 2018;37(2):93–6.PubMedPubMedCentral

	12.
Niven DJ, Mrklas KJ, Holodinsky JK, Straus SE, Hemmelgarn BR, Jeffs LP, et al. Towards understanding the de-adoption of low-value clinical practices: a scoping review. BMC Med. 2015;13(1):255.PubMedPubMedCentral

	13.
Prasad V, Ioannidis JP. Evidence-based de-implementation for contradicted, unproven, and aspiring healthcare practices. Implement Sci. 2014;9:1–5.PubMedPubMedCentral

	14.
Niven DJ, Leigh JP, Stelfox HT. Ethical considerations in the de-adoption of ineffective or harmful aspects of healthcare. In Healthcare management forum 2016(29, 5, 214-217). Los Angeles: SAGE Publications.

	15.
Nilsen P, Ingvarsson S, Hasson H, von Thiele SU, Augustsson H. Theories, models, and frameworks for de-implementation of low-value care: a scoping review of the literature. Implement Res Pract. 2020;1:2633489520953762.

	16.
Patey AM, Hurt CS, Grimshaw JM, Francis JJ. Changing behaviour ‘more or less’—do theories of behaviour inform strategies for implementation and de-implementation? A critical interpretive synthesis. Implement Sci. 2018;13(1):134.PubMedPubMedCentral

	17.
Prusaczyk B, Swindle T, Curran G. Defining and conceptualizing outcomes for de-implementation: key distinctions from implementation outcomes. Implement Sci Commun. 2020;1:1–0.

	18.
Montini T, Graham ID. “Entrenched practices and other biases”: unpacking the historical, economic, professional, and social resistance to de-implementation. Implement Sci. 2015;10(1):24.PubMedPubMedCentral

	19.
Davidoff F. On the undiffusion of established practices. JAMA Intern Med. 2015;175(5):809–11.PubMedPubMedCentral

	20.
Gunderman RB, Seidenwurm DJ. De-adoption and un-diffusion. J Am Coll Radiol. 2015;12(11):1162–3.PubMedPubMedCentral

	21.
Powell AA, Bloomfield HE, Burgess DJ, Wilt TJ, Partin MR. A conceptual framework for understanding and reducing overuse by primary care providers. Med Care Res Rev. 2013;70(5):451–72.PubMedPubMedCentral

	22.
Voorn VM, Marang-van de Mheen PJ, van der Hout A, Hofstede SN, So-Osman C, van den Akker-van ME, et al. The effectiveness of a de-implementation strategy to reduce low-value blood management techniques in primary hip and knee arthroplasty: a pragmatic cluster-randomized controlled trial. Implement Sci. 2017;12(1):72.PubMedPubMedCentral

	23.
Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making psychological theory useful for implementing evidence based practice: a consensus approach. BMJ Qual Saf. 2005;14(1):26–33.

	24.
Lorencatto F, Stanworth SJ, Gould NJ. Bridging the research to practice gap in transfusion: the need for a multidisciplinary and evidence-based approach. Transfusion. 2014;54(10pt2):2588–92.PubMedPubMedCentral

	25.
Watson MC, Bond CM, Johnston M, Mearns K. Using human error theory to explore the supply of non-prescription medicines from community pharmacies. BMJ Qual Saf. 2006;15(4):244–50.

	26.
Nilsen P. Making sense of implementation theories, models and frameworks. Implement Sci. 2015;10(1):53.PubMedPubMedCentral

	27.
Lau R, Stevenson F, Ong BN, Dziedzic K, Treweek S, Eldridge S, et al. Achieving change in primary care—effectiveness of strategies for improving implementation of complex interventions: systematic review of reviews. BMJ Open. 2015;5(12):e009993.PubMedPubMedCentral

	28.
Squires JE, Sullivan K, Eccles MP, Worswick J, Grimshaw JM. Are multifaceted interventions more effective than single-component interventions in changing health-care professionals’ behaviours? An overview of systematic reviews. Implement Sci. 2014;9(1):152.PubMedPubMedCentral

	29.
Godin G, Bélanger-Gravel A, Eccles M, Grimshaw J. Healthcare professionals’ intentions and behaviours: a systematic review of studies based on social cognitive theories. Implement Sci. 2008;3(1):36.PubMedPubMedCentral

	30.
Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 2005;8(1):19–32.

	31.
Levac D, Colquhoun H, O’Brien KK. Scoping studies: advancing the methodology. Implement Sci. 2010;5(1):1–9.

	32.
Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med. 2018;169(7):467–73. https://​doi.​org/​10.​7326/​M18-0850 Epub 2018 Sep 4. PMID: 30178033.Crossref

	33.
Birken SA, Powell BJ, Shea CM, Haines ER, Kirk MA, Leeman J, et al. Criteria for selecting implementation science theories and frameworks: results from an international survey. Implement Sci. 2017;12(1):124.PubMedPubMedCentral

	34.
Alder S, Wuthrich A, Haddadin B, Donnelly S, Hannah EL, Stoddard G, et al. Community intervention model to reduce inappropriate antibiotic use. Am J Health Educ. 2010;41(1):20–8.

	35.
Hruza HR, Velasquez T, Madaras-Kelly KJ, Fleming-Dutra KE, Samore MH, Butler JM. Evaluation of clinicians’ knowledge, attitudes, and planned behaviors related to an intervention to improve acute respiratory infection management. Infect Control Hosp Epidemiol. 2020;41(6):672–9.PubMedPubMedCentral

	36.
Broniatowski DA, Klein EY, May L, Martinez EM, Ware C, Reyna VF. Patients’ and clinicians’ perceptions of antibiotic prescribing for upper respiratory infections in the acute care setting. Med Decis Making. 2018;38(5):547–61.PubMedPubMedCentral

	37.
Wanat M, Borek AJ, Atkins L, Sallis A, Ashiru-Oredope D, Beech E, et al. Optimising interventions for catheter-associated urinary tract infections (CAUTI) in primary, secondary and care home settings. Antibiotics. 2020;9(7):419.

	38.
Graber CJ, Jones MM, Glassman PA, Weir C, Butler J, Nechodom K, et al. Taking an antibiotic time-out: utilization and usability of a self-stewardship time-out program for renewal of vancomycin and piperacillin-tazobactam. Hosp Pharm. 2015;50(11):1011–24.PubMedPubMedCentral

	39.
Cullinan S, Fleming A, O’Mahony D, Ryan C, O’Sullivan D, Gallagher P, et al. Doctors’ perspectives on the barriers to appropriate prescribing in older hospitalized patients: a qualitative study. Br J Clin Pharmacol. 2015;79(5):860–9.PubMedPubMedCentral

	40.
Addis S, Holland-Hart D, Edwards A, Neal RD, Wood F. Implementing prudent healthcare in the NHS in Wales; what are the barriers and enablers for clinicians? J Eval Clin Pract. 2019;25(1):104–10.PubMedPubMedCentral

	41.
Grant A, Dreischulte T, Guthrie B. Process evaluation of the data-driven quality improvement in primary care (DQIP) trial: active and less active ingredients of a multi-component complex intervention to reduce high-risk primary care prescribing. Implement Sci. 2017;12(1):4.PubMedPubMedCentral

	42.
Lin IB, Coffin J, O’Sullivan PB. Using theory to improve low back pain care in Australian Aboriginal primary care: a mixed method single cohort pilot study. BMC Fam Pract. 2016;17(1):44.PubMedPubMedCentral

	43.
Soleymani F, Rashidian A, Hosseini M, Dinarvand R, Kebriaeezade A, Abdollahi M. Effectiveness of audit and feedback in addressing over prescribing of antibiotics and injectable medicines in a middle-income country: an RCT. DARU J Pharmaceut Sci. 2019;27(1):101–9.

	44.
Klein EY, Martinez EM, May L, Saheed M, Reyna V, Broniatowski DA. Categorical risk perception drives variability in antibiotic prescribing in the emergency department: a mixed methods observational study. J Gen Intern Med. 2017;32(10):1083–9.PubMedPubMedCentral

	45.
Trumbo SP, Iams WT, Limper HM, Goggins K, Gibson J, Oliver LR, et al. Deimplementation of routine chest X-rays in adult intensive care units. J Hosp Med. 2019;14(2):83–9.PubMedPubMedCentral

	46.
Biezen R, Roberts C, Buising K, Thursky K, Boyle D, Lau P, et al. How do general practitioners access guidelines and utilise electronic medical records to make clinical decisions on antibiotic use? Results from an Australian qualitative study. BMJ Open. 2019;9(8):e028329.PubMedPubMedCentral

	47.
Squires JE, Simard SN, Asad S, Stacey D, Graham ID, Coughlin M, et al. Exploring reasons for overuse of contralateral prophylactic mastectomy in Canada. Curr Oncol. 2019;26(4):e439.PubMedPubMedCentral

	48.
Curran J, Brehaut J, Patey A, Osmond M, Stiell I, Grimshaw J. Understanding the Canadian adult CT head rule trial: use of the theoretical domains framework for process evaluation. Implement Sci. 2013;8:25.PubMedPubMedCentral

	49.
Kempen TG, Gillespie U, Färdborg M, McIntosh J, Mair A, Stewart D. A case study of the implementation and sustainability of medication reviews in older patients by clinical pharmacists. Res Social Adm Pharm. 2019;15(11):1309–16.PubMedPubMedCentral

	50.
Santillo M, Sivyer K, Krusche A, Mowbray F, Jones N, Peto TE, et al. Intervention planning for Antibiotic Review Kit (ARK): a digital and behavioural intervention to safely review and reduce antibiotic prescriptions in acute and general medicine. J Antimicrob Chemother. 2019;74(11):3362–70.PubMedPubMedCentral

	51.
Jenkins HJ, Moloney NA, French SD, Maher CG, Dear BF, Magnussen JS, et al. Using behaviour change theory and preliminary testing to develop an implementation intervention to reduce imaging for low back pain. BMC Health Serv Res. 2018;18(1):734.PubMedPubMedCentral

	52.
Haskell L, Tavender EJ, Wilson C, Babl FE, Oakley E, Sheridan N, et al. Understanding factors that contribute to variations in bronchiolitis management in acute care settings: a qualitative study in Australia and New Zealand using the Theoretical Domains Framework. BMC Pediatr. 2020;20(1):1–2.

	53.
Cadogan SL, McHugh SM, Bradley CP, Browne JP, Cahill MR. General practitioner views on the determinants of test ordering: a theory-based qualitative approach to the development of an intervention to improve immunoglobulin requests in primary care. Implement Sci. 2016;11(1):102. https://​doi.​org/​10.​1186/​s13012-016-0465-8 PMID: 27435839; PMCID: PMC4952272.CrossrefPubMedPubMedCentral

	54.
Chambers A, MacFarlane S, Zvonar R, Evans G, Moore JE, Langford BJ, et al. A recipe for antimicrobial stewardship success: using intervention mapping to develop a program to reduce antibiotic overuse in long-term care. Infect Control Hosp Epidemiol. 2019;40(1):24–31.PubMedPubMedCentral

	55.
West LM, Cordina M. Educational intervention to enhance adherence to short-term use of antibiotics. Res Social Adm Pharm. 2019;15(2):193–201.PubMedPubMedCentral

	56.
Elouafkaoui P, Young L, Newlands R, Duncan EM, Elders A, Clarkson JE, et al. An audit and feedback intervention for reducing antibiotic prescribing in general dental practice: the RAPiD cluster randomised controlled trial. PLoS Med. 2016;13(8):e1002115.PubMedPubMedCentral

	57.
Desveaux L, Saragosa M, Rogers J, Bevan L, Loshak H, Moser A, et al. Improving the appropriateness of antipsychotic prescribing in nursing homes: a mixed-methods process evaluation of an academic detailing intervention. Implement Sci. 2017;12(1):1–4.

	58.
Korenvain C, MacKeigan LD, Dainty KN, Guilcher SJ, McCarthy LM. Exploring deprescribing opportunities for community pharmacists using the Behaviour Change Wheel. Res Social Adm Pharm. 2020;16(12):1746–53.PubMedPubMedCentral

	59.
Hansen CR, Byrne S, O’Mahony D, Kearney PM, Sahm LJ. Qualitative analysis of community pharmacists’ opinions on their involvement in reducing potentially inappropriate prescribing. Eur J Clin Pharmacol. 2019;75(2):265–74.PubMedPubMedCentral

	60.
Byrne MK, Miellet S, McGlinn A, Fish J, Meedya S, Reynolds N, et al. The drivers of antibiotic use and misuse: the development and investigation of a theory driven community measure. BMC Public Health. 2019;19(1):1425.PubMedPubMedCentral

	61.
Banerjee SC, Siriwardena AN, Iqbal M. What influences pre-hospital cannulation intentions in paramedics? An application of the theory of reasoned action. J Eval Clin Pract. 2011;17(1):84–90.PubMedPubMedCentral

	62.
Barnes GD, Misirliyan S, Kaatz S, Jackson EA, Haymart B, Kline-Rogers E, et al. Barriers and facilitators to reducing frequent laboratory testing for patients who are stable on warfarin: a mixed methods study of de-implementation in five anticoagulation clinics. Implement Sci. 2017;12(1):87.PubMedPubMedCentral

	63.
Gupta DM, Boland RJ, Aron DC. The physician’s experience of changing clinical practice: a struggle to unlearn. Implement Sci. 2017;12(1):28.PubMedPubMedCentral

	64.
Liu C, Liu C, Wang D, Deng Z, Tang Y, Zhang X. Determinants of antibiotic prescribing behaviors of primary care physicians in Hubei of China: a structural equation model based on the theory of planned behavior. Antimicrob Resist Infect Control. 2019;8(1):23.PubMedPubMedCentral

	65.
Patey AM, Islam R, Francis JJ, Bryson GL, Grimshaw JM. Anesthesiologists’ and surgeons’ perceptions about routine pre-operative testing in low-risk patients: application of the Theoretical Domains Framework (TDF) to identify factors that influence physicians’ decisions to order pre-operative tests. Implement Sci. 2012;7(1):52.PubMedPubMedCentral

	66.
Voorn VM, Marang-van de Mheen PJ, Wentink MM, Kaptein AA, Koopman-van Gemert AW, So-Osman C, et al. Perceived barriers among physicians for stopping non–cost-effective blood-saving measures in total hip and total knee arthroplasties. Transfusion. 2014;54(10pt2):2598–607.PubMedPubMedCentral

	67.
Haskell L, Tavender EJ, Wilson CL, O’Brien S, Babl FE, Borland ML, et al. Effectiveness of targeted interventions on treatment of infants with bronchiolitis: a randomized clinical trial. JAMA Pediatr. 2021;175(8):797–806.PubMedPubMedCentral

	68.
Kane-Gill SL, Barreto EF, Bihorac A, Kellum JA. Development of a theory-informed behavior change intervention to reduce inappropriate prescribing of nephrotoxins and renally eliminated drugs. Ann Pharmacother. 2021;55(12):1474–85.PubMedPubMedCentral

	69.
Litton E, Atkinson H, Anstey J, Anstey M, Campbell LT, Forbes A, et al. Optimising a targeted test reduction intervention for patients admitted to the intensive care unit: the targeted intensive care test ordering cluster trial intervention. Aust Crit Care. 2021;34(5):419–26.PubMedPubMedCentral

	70.
Høj K, Mygind A, Bro F. Exploring implementation processes in general practice in a feedback intervention aiming to reduce potentially inappropriate prescribing: a qualitative study among general practitioners. Implement Sci Commun. 2021;2(1):1–2.

	71.
Fitzpatrick ER, Pogorzelska-Maziarz M, Manning M, Gleason VM. The effect of an educational program on nursing knowledge and empowerment in antimicrobial stewardship in a surgical intensive care unit. Dimens Crit Care Nurs. 2021;40(1):21–8.PubMedPubMedCentral

	72.
Wolk CB, Schondelmeyer AC, Barg FK, Beidas R, Bettencourt A, Brady PW, et al. Barriers and facilitators to guideline-adherent pulse oximetry use in bronchiolitis. J Hosp Med. 2021;16(1):23–30.PubMedPubMedCentral

	73.
Kuil SD, Schneeberger C, van Leth F, de Jong MD, Harting J. “A false sense of confidence” The perceived role of inflammatory point-of-care testing in managing urinary tract infections in Dutch nursing homes: a qualitative study. BMC Geriatr. 2020;20(1):1–0.

	74.
Petrocchi S, Ludolph R, Labrie NH, Schulz P. Application of the theory of regulatory fit to promote adherence to evidence-based breast cancer screening recommendations: experimental versus longitudinal evidence. BMJ Open. 2020;10(11):e037748.PubMedPubMedCentral

	75.
Nielsen SB, Spalletta O, Toft Kristensen MA, Brodersen J. Psychosocial consequences of potential overdiagnosis in prostate cancer a qualitative interview study. Scand J Prim Health Care. 2020;38(4):439–46.PubMedPubMedCentral

	76.
Stefan MS, Spitzer KA, Zulfiqar S, Heineman BD, Hogan TP, Westafer LM, et al. Uncertainty as a critical determinant of antibiotic prescribing in patients with an asthma exacerbation: a qualitative study. J Asthma. 2020. https://​doi.​org/​10.​1080/​02770903.​2020.​1847929.

	77.
Macdonald C, Mazza D, Hickey M, Hunter M, Keogh LA, Investigators K, et al. Motivators of inappropriate ovarian cancer screening: a survey of women and their clinicians. JNCI Cancer Spect. 2021;5(1):110.

	78.
Fahim C, Bruhn WE, Albertini JG, Makary MA. A process evaluation of the improving wisely intervention: a peer-to-peer data intervention to reduce overuse in surgery. BMC Health Serv Res. 2021;21(1):1–1.

	79.
Backman C, Wooller KR, Hasimja-Saraqini D, Demery Varin M, Crick M, Cho-Young D, et al. Intervention to reduce unnecessary urinary catheter use in a large academic health science centre: a one-group, pretest, posttest study with a theory-based process evaluation. Nurs Open. 2021. https://​doi.​org/​10.​1002/​nop2.​920.

	80.
Ailabouni NJ, Weir KR, Reeve E, Turner JT, Norton JW, Gray SL. Barriers and enablers of older adults initiating a deprescribing conversation. Patient Educ Couns. 2021. https://​doi.​org/​10.​1016/​j.​pec.​2021.​06.​021.

	81.
Harris C, Green S, Elshaug AG. Sustainability in health care by allocating resources effectively (SHARE) 10: operationalising disinvestment in a conceptual framework for resource allocation. BMC Health Serv Res. 2017;17(1):632.PubMedPubMedCentral

	82.
Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making psychological theory useful for implementing evidence based practice: a consensus approach. Qual Saf Health Care. 2005;14:26–33.PubMedPubMedCentral

	83.
Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of health services research findings into practice: a consolidated framework for advancing implementation science. Implement Sci. 2009;4:50.PubMedPubMedCentral

	84.
Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko M, et al. A checklist for identifying determinants of practice: a systematic review and synthesis of frameworks and taxonomies of factors that prevent or enable improvements in healthcare professional practice. Implement Sci. 2013;8(1):1–1.

	85.
Ajzen I. Attitudes, personality, and behavior. UK: McGraw-Hill Education; 2005.

	86.
Fishbein M. A theory of reasoned action: some applications and implications. Nebr Symp Motiv. 1979;27:65–116.

	87.
Reyna VF. A theory of medical decision making and health: fuzzy trace theory. Med Decis Making. 2008;28(6):850–65.PubMedPubMedCentral

	88.
Lewin K. Group decision and social change. Readings Soc Psychol. 1947;3:197–211.

	89.
Wason PC, Evans JSB. Dual processes in reasoning? Cognition. 1974;3(2):141–54.

	90.
Higgins ET. Making a good decision: value from fit. Am Psychol. 2000;55:1217–30.PubMedPubMedCentral

	91.
Festinger L. A theory of cognitive dissonance. California: Stanford University Press; 1957.

	92.
Kanter RM. Men and women of the corporation. 2nd ed. New York: Basic Books; 1993.

	93.
May C, Finch T. Implementing, embedding, and integrating practices: an outline of normalization process theory. Sociology. 2009;43(3):535–54.

	94.
Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing behaviour change interventions. Implement Sci. 2011;6:42.PubMedPubMedCentral

	95.
Choosing Wisely USA. History. 2018.:http://​www.​choosingwisely.​org/​about-us/​history/​. Accessed 12 Mar 2020.

	96.
Nilsen P, Roback K, Broström A, Ellström PE. Creatures of habit: accounting for the role of habit in implementation research on clinical behaviour change. Implement Sci. 2012;7(1):53.PubMedPubMedCentral

	97.
Chamberlain CA, Martin RM, Busby J, Gilbert R, Cahill DJ, Hollingworth W. Trends in procedures for infertility and caesarean sections: was NICE disinvestment guidance implemented? NICE recommendation reminders. BMC Public Health. 2013;13(1):112.PubMedPubMedCentral

	98.
van Dulmen SA, Naaktgeboren CA, Heus P, Verkerk EW, Weenink J, Kool RB, et al. Barriers and facilitators to reduce low-value care: a qualitative evidence synthesis. BMJ Open. 2020;10(10):e040025.PubMedPubMedCentral

	99.
Lasser EC, Pfoh ER, Chang HY, Chan KS, Bailey JC, Kharrazi H, et al. Has Choosing Wisely® affected rates of dual-energy X-ray absorptiometry use? Osteoporos Int. 2016;27(7):2311–6.PubMedPubMedCentral

	100.
Rosenberg A, Agiro A, Gottlieb M, Barron J, Brady P, Liu Y, et al. Early trends among seven recommendations from the Choosing Wisely campaign. JAMA Intern Med. 2015;175(12):1913–20.PubMedPubMedCentral

	101.
Parker G, Rappon T, Berta W. Active change interventions to de-implement low-value healthcare practices: a scoping review protocol. BMJ Open. 2019;9(3):e027370.PubMedPubMedCentral

	102.
Kastner M, Makarski J, Mossman K, Harris K, Hayden L, Giraldo M, et al. An idea worth sustaining: evaluation of the sustainability potential of Choosing Wisely across Ontario Community Hospitals and Family Health Teams; 2020.

	103.
Morden NE, Colla CH, Sequist TD, Rosenthal MB. Choosing wisely—the politics and economics of labeling low-value services. N Engl J Med. 2014;370(7):589–92.PubMedPubMedCentral



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13012_2021_1177_Fig2_HTML.png
# ana type of use

Included studies (n=48)

M Identify implementation determinants o Inform data analysis
w Inform data collection ™ Provide conceptual clarity

M Guide selection of implementation strategies ® Evaluate an intervention





OEBPS/navigation.xhtml

    
      Contents


      
        		Using theories and frameworks to understand how to reduce low-value healthcare: a scoping review


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13012_2021_1177_Fig3_HTML.png
= Antibiotics
= Imaging
m Catheter use

= Pre-Op testing

4%
4%

4%
4%

Z‘V[_

\\\

= Other medications

= General healthcare
= Surgical

= Continuous Monitoring

= Laboratory testing
= Blood management

= Intravenous cannulation





OEBPS/css/sidebar.gif





OEBPS/images/13012_2021_1177_Fig1_HTML.png
Medline
n=1290

Scopus
n=892

CINAHL
n=553

Embase
n=1459

Hand Search
n=17
Excluded

3

!

Search total
n=4194

-

!

n=1998

Titles/Abstracts screened for inclusion

-

Duplicates removed
n=2196

Excluded
766

n=232

Full-text articles assessed for eligibility

v

n=48

Full-text articles assessed for eligibility

( Excluded )
n=184
« theory or framework not explicit (40)
- framework to identify LVP only (20)
- framework to measure LVP only (8)
«implementation only (14)
« not to reduce LVP (12)
« systematic or scoping review (20)
« framework for process only (20)
« not empirical/commentary (7)

« conference/protocol/pilot
for included study (18)

-« development of a new
framework (25) (to be included

in upcoming review)

J






