Additional File 6: Updated CFIR Domains and Constructs: Short Definitions and Detailed Descriptions

This additional file provides the short definitions and detailed descriptions for each domain and construct in the updated CFIR. In addition to reviewing the main manuscript and other additional files, CFIR users are strongly encouraged to be familiar with the following source articles and resources: 

1. Fostering implementation of health services research findings into practice: a consolidated framework for advancing implementation science: This is the original CFIR manuscript (Damschroder, Aron, et al., 2009)
2. Conceptualizing outcomes for use with the Consolidated Framework for Implementation Research (CFIR): the CFIR Outcomes Addendum: This is the CFIR Outcomes Addendum, which conceptualizes the types of outcomes for use with the CFIR (Damschroder et al., 2022)
3. CFIRguide.org: This is the CFIR technical assistance website, which includes additional resources, and will be updated to reflect the updated CFIR

This file compiles information from the original CFIR (the main manuscript and its Additional File 4) with new information from the updated CFIR. 



Updated CFIR Short Domain and Construct Definitions	
Note: This table is from the main manuscript and is included in this document for convenience.  
	Framework Guidance:
The CFIR is intended to be used to collect data from individuals who have power and/or influence over implementation outcomes. See the CFIR Outcomes Addendum for guidance on identifying these individuals and selecting outcomes (19). 

The CFIR must be fully operationalized prior to use in a project: 
1) Define the subject of each domain for the project (see guidance for each domain below).
2) Replace broad construct language with project-specific language if needed.
3) Add constructs to capture salient themes not included in the updated CFIR.

	I. INNOVATION DOMAIN
Innovation: The “thing” being implemented (20), e.g., a new clinical treatment, educational program, or city service. 

Project Innovation: [Document the innovation being implemented, e.g., innovation type, innovation core vs. adaptable components, using a published reporting guideline (21–24). Distinguish the innovation (the “thing” that continues when implementation is complete) (20,25) from the implementation process and strategies used to implement the innovation (26,27) (activities that end after implementation is complete) (28).]

	Construct Name
	Construct Definition
The degree to which: 

	A. Innovation Source
	The group that developed and/or visibly sponsored use of the innovation is reputable, credible, and/or trustable.

	B. Innovation Evidence-Base
	The innovation has robust evidence supporting its effectiveness.

	C. Innovation Relative Advantage
	The innovation is better than other available innovations or current practice. 

	D. Innovation Adaptability
	The innovation can be modified, tailored, or refined to fit local context or needs.

	E. Innovation Trialability
	The innovation can be tested or piloted on a small scale and undone.

	F. Innovation Complexity
	The innovation is complicated, which may be reflected by its scope and/or the nature and number of connections and steps.

	G. Innovation Design
	The innovation is well designed and packaged, including how it is assembled, bundled, and presented.

	H. Innovation Cost
	The innovation purchase and operating costs are affordable.

	II. OUTER SETTING DOMAIN
Outer Setting: The setting in which the Inner Setting exists, e.g., hospital system, school district, state. There may be multiple Outer Settings and/or multiple levels within the Outer Setting (e.g., community, system, state). 

Project Outer Setting(s): [Document the actual Outer Setting in the project, e.g., type, location, and the boundary between the Outer Setting and the Inner Setting.]

	Construct Name
	Construct Definition
The degree to which: 

	A. Critical Incidents
	Large-scale and/or unanticipated events disrupt implementation and/or delivery of the innovation.

	B. Local Attitudes
	Sociocultural values (e.g., shared responsibility in helping recipients) and beliefs (e.g., convictions about the worthiness of recipients) encourage the Outer Setting to support implementation and/or delivery of the innovation.

	C. Local Conditions
	Economic, environmental, political, and/or technological conditions enable the Outer Setting to support implementation and/or delivery of the innovation.

	D. Partnerships & Connections
	The Inner Setting is networked with external entities, including referral networks, academic affiliations, and professional organization networks. 

	E. Policies & Laws
	Legislation, regulations, professional group guidelines and recommendations, or accreditation standards support implementation and/or delivery of the innovation. 

	F. Financing
	Funding from external entities (e.g., grants, reimbursement) is available to implement and/or deliver the innovation.

	G. External Pressure
	[bookmark: _Hlk115078668]External pressures drive implementation and/or delivery of the innovation.
Use this construct to capture themes related to External Pressures that are not included in the subconstructs below.

	1. Societal Pressure
	Mass media campaigns, advocacy groups, or social movements or protests drive implementation and/or delivery of the innovation. 

	2. Market Pressure
	Competing with and/or imitating peer entities drives implementation and/or delivery of the innovation.

	3. Performance-Measurement Pressure
	Quality or benchmarking metrics or established service goals drive implementation and/or delivery of the innovation.

	III. INNER SETTING DOMAIN
Inner Setting: The setting in which the innovation is implemented, e.g., hospital, school, city. There may be multiple Inner Settings and/or multiple levels within the Inner Setting, e.g., unit, classroom, team. 

Project Inner Setting(s): [Document the actual Inner Setting in the project, e.g., type, location, and the boundary between the Outer Setting and the Inner Setting.]

	Construct Name
	Construct Definition
The degree to which: 

	Note: 
	Constructs A – D exist in the Inner Setting regardless of implementation and/or delivery of the innovation, i.e., they are persistent general characteristics of the Inner Setting.

	A. Structural Characteristics
	[bookmark: _Hlk115078731]Infrastructure components support functional performance of the Inner Setting.
Use this construct to capture themes related to Structural Characteristics that are not included in the subconstructs below.

	1. Physical Infrastructure
	Layout and configuration of space and other tangible material features support functional performance of the Inner Setting.

	2. Information Technology Infrastructure 
	Technological systems for tele-communication, electronic documentation, and data storage, management, reporting, and analysis support functional performance of the Inner Setting.

	3. Work Infrastructure
	Organization of tasks and responsibilities within and between individuals and teams, and general staffing levels, support functional performance of the Inner Setting.

	B. Relational Connections
	There are high quality formal and informal relationships, networks, and teams within and across Inner Setting boundaries (e.g., structural, professional).

	C. Communications
	There are high quality formal and informal information sharing practices within and across Inner Setting boundaries (e.g., structural, professional).

	D. Culture
	There are shared values, beliefs, and norms across the Inner Setting.
Use this construct to capture themes related to Culture that are not included in the subconstructs below.

	1. Human Equality-Centeredness
	[bookmark: _Hlk114562414]There are shared values, beliefs, and norms about the inherent equal worth and value of all human beings.

	2. Recipient-Centeredness
	There are shared values, beliefs, and norms around caring, supporting, and addressing the needs and welfare of recipients.

	3. Deliverer-Centeredness
	There are shared values, beliefs, and norms around caring, supporting, and addressing the needs and welfare of deliverers.

	4. Learning-Centeredness
	There are shared values, beliefs, and norms around psychological safety, continual improvement, and using data to inform practice.

	Note:
	Constructs E – K are specific to the implementation and/or delivery of the innovation.

	E. Tension for Change
	The current situation is intolerable and needs to change.

	F. Compatibility
	The innovation fits with workflows, systems, and processes.

	G. Relative Priority
	Implementing and delivering the innovation is important compared to other initiatives. 

	H. Incentive Systems
	Tangible and/or intangible incentives and rewards and/or disincentives and punishments support implementation and delivery of the innovation.

	I. Mission Alignment
	Implementing and delivering the innovation is in line with the overarching commitment, purpose, or goals in the Inner Setting.

	J. Available Resources
	[bookmark: _Hlk115078777]Resources are available to implement and deliver the innovation.
Use this construct to capture themes related to Available Resources that are not included in the subconstructs below.

	1. Funding
	Funding is available to implement and deliver the innovation.

	2. Space
	Physical space is available to implement and deliver the innovation.

	3. Materials & Equipment
	Supplies are available to implement and deliver the innovation.

	K. Access to Knowledge & Information
	Guidance and/or training is accessible to implement and deliver the innovation.

	IV. INDIVIDUALS DOMAIN
Individuals: The roles and characteristics of individuals.

	ROLES SUBDOMAIN
Project Roles: [Document the roles applicable to the project and their location in the Inner or Outer Setting.] 

	Construct Name
	Construct Definition

	A. High-level Leaders
	Individuals with a high level of authority, including key decision-makers, executive leaders, or directors.

	B. Mid-level Leaders
	Individuals with a moderate level of authority, including leaders supervised by a high-level leader and who supervise others.

	C. Opinion Leaders
	Individuals with informal influence on the attitudes and behaviors of others. 

	D. Implementation Facilitators
	Individuals with subject matter expertise who assist, coach, or support implementation.

	E. Implementation Leads
	Individuals who lead efforts to implement the innovation.

	F. Implementation Team Members
	Individuals who collaborate with and support the Implementation Leads to implement the innovation, ideally including Innovation Deliverers and Recipients.

	G. Other Implementation Support
	Individuals who support the Implementation Leads and/or Implementation Team Members to implement the innovation.

	H. Innovation Deliverers
	Individuals who are directly or indirectly delivering the innovation.

	I. Innovation Recipients 
	Individuals who are directly or indirectly receiving the innovation. 

	CHARACTERISTICS SUBDOMAIN
Project Characteristics: [Document the characteristics applicable to the roles in the project based on the COM-B system (29) or role-specific theories.]

	Construct Name
	Construct Definition: 
The degree to which:

	A. Need
	The individual(s) has deficits related to survival, well-being, or personal fulfillment, which will be addressed by implementation and/or delivery of the innovation.

	B. Capability
	The individual(s) has interpersonal competence, knowledge, and skills to fulfill Role. 

	C. Opportunity
	The individual(s) has availability, scope, and power to fulfill Role.

	D. Motivation
	The individual(s) is committed to fulfilling Role. 

	V. IMPLEMENTATION PROCESS DOMAIN 
Implementation Process: The activities and strategies used to implement the innovation.

Project Implementation Process: [Document the implementation process framework (8) and/or activities and strategies (26,27) being used to implement the innovation. Distinguish the implementation process used to implement the innovation (activities that end after implementation is complete) from the innovation (the “thing” that continues when implementation is complete) (20,25,28).]

	Construct Name
	Construct Definition:
The degree to which individuals: 

	A. Teaming
	Join together, intentionally coordinating and collaborating on interdependent tasks, to implement the innovation. 

	B. Assessing Needs
	[bookmark: _Hlk115078807]Collect information about priorities, preferences, and needs of people.
Use this construct to capture themes related to Assessing Needs that are not included in the subconstructs below.

	1. Innovation Deliverers
	Collect information about the priorities, preferences, and needs of deliverers to guide implementation and delivery of the innovation.

	2. Innovation Recipients
	Collect information about the priorities, preferences, and needs of recipients to guide implementation and delivery of the innovation.

	C. Assessing Context
	Collect information to identify and appraise barriers and facilitators to implementation and delivery of the innovation.

	D. Planning
	Identify roles and responsibilities, outline specific steps and milestones, and define goals and measures for implementation success in advance.

	E. Tailoring Strategies
	Choose and operationalize implementation strategies to address barriers, leverage facilitators, and fit context.

	F. Engaging
	Attract and encourage participation in implementation and/or the innovation.
Use this construct to capture themes related to Engaging that are not included in the subconstructs below.

	1. Innovation Deliverers
	Attract and encourage deliverers to serve on the implementation team and/or to deliver the innovation.

	2. Innovation Recipients
	Attract and encourage recipients to serve on the implementation team and/or participate in the innovation.

	G. Doing
	Implement in small steps, tests, or cycles of change to trial and cumulatively optimize delivery of the innovation.

	H. Reflecting & Evaluating
	Collect and discuss quantitative and qualitative information about the success of implementation.
Use this construct to capture themes related to Reflecting & Evaluating that are not included in the subconstructs below.

	1. Implementation 
	Collect and discuss quantitative and qualitive information about the success of implementation.

	2. Innovation
	Collect and discuss quantitative and qualitative information about the success of the innovation.

	I. Adapting
	Modify the innovation and/or the Inner Setting for optimal fit and integration into work processes.


Updated CFIR Detailed Domain and Construct Descriptions

I. INNOVATION DOMAIN
Innovation: The “thing” being implemented (Curran, 2020), e.g., a new clinical treatment, educational program, or city service. 

The original CFIR elaborated on this domain, stating that innovations usually come to a setting as a poor fit, requiring an active process to adapt the innovation and engage individuals to accomplish implementation. The innovation is often complex and multi-faceted, with many interacting components (Butler et al., 2017). Innovations can be conceptualized as having ‘core components’ (the essential and indispensable elements of the innovation) and an ‘adaptable periphery’ (adaptable elements, structures, and systems related to the innovation and setting into which it is being implemented) (Fixsen, 2007; Greenhalgh, Robert, et al., 2004). For example, a clinical reminder to screen for obesity has an alert that pops up on the computer screen at the appropriate time for the appropriate patient. This feature is part of the core of the innovation. However, depending on the work processes at individual clinics, the clinical reminder may pop up during the patient assessment by a nurse manager or during the visit with the primary care provider. This feature is part of the adaptable periphery of the innovation; these components can be modified to a particular setting and vice versa in a co-evolving and co-adaptive way (Kirsh et al., 2008; Plsek & Greenhalgh, 2001).

A. Innovation Source
The group that developed and/or visibly sponsored use of the innovation is reputable, credible, and/or trustable.

An innovation may be internally developed as a good idea, solution to a problem, or other grass-roots effort, or may be developed by an external entity (e.g., vendor or research group) (Greenhalgh, Robert, et al., 2004). However, whether the source is internal or external does not, in and of itself, determine implementation outcomes; it is the legitimacy or trustworthiness of the source that is an important implementation determinant (Damschroder, Aron, et al., 2009). This was highlighted by Ho et al. who found that in “resource-poor settings” an external source may “demonstrate the intervention value and increase likelihood of future local investment” (Ho et al., 2019). 

The original CFIR elaborated further on this construct, stating that an externally developed innovation coupled with lack of transparency in the decision-making process may undermine legitimacy and lead to implementation failure (A. Kitson et al., 1998; Rycroft-Malone, Kitson, et al., 2002). Dissemination, “whose main mechanism of spread is centrally driven and controlled,” is negatively associated with implementation (Greenhalgh, Robert, et al., 2004), page 604; emphasis added). Though there is empirical evidence of a positive association with an authoritative decision to use the innovation, there is a negative relationship with fully implementing or routinizing the innovation (Greenhalgh, Robert, et al., 2004). If the decision to adopt and implement is made by leaders higher in the hierarchy who edict change with little user input in the decision to implement an innovation, implementation is less likely to be effective (Helfrich, Weiner, et al., 2007; Klein et al., 2001). In effect, how the Innovation Source engages individuals that will be implementing, delivering, and/or receiving the innovation, influences implementation outcomes (see Implementation Process: Engaging). 

B. Innovation Evidence-Base
The innovation has robust evidence supporting its effectiveness.

Sources of evidence may be internal or external and include published literature, guidelines, anecdotal stories from colleagues, information from a competitor, previous experiences with recipients, results from a local pilot, and other sources (Harvey & Kitson, 2015; Rycroft-Malone, Harvey, et al., 2002; Stetler, 2001).

The original CFIR elaborated further on this construct, stating that though there is no agreed upon measure of “strong evidence,” there is empirical support for a positive association with dissemination, though evidence is mixed (Dopson et al., 2010). Though strong evidence is important, it is not always dominant in individual decisions to adopt nor is it ever sufficient (L. Fitzgerald & Dopson, 2006). The PARiHS model lists three sources of evidence as being key for uptake: research studies, clinical experience, and previous patient experience (Rycroft-Malone, Harvey, et al., 2002), and Stetler adds the possibility of other sources that appear to be credible (Stetler, 2001). Externally and internally generated evidence, including experience through piloting (see Implementation Process: Doing), may be combined to build a case for implementing an innovation (Stetler, 2001). The more sources of evidence used, the more likely innovations will be taken up (A. Kitson et al., 1998; Rycroft-Malone, Kitson, et al., 2002). 

[bookmark: _Hlk110861948]Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Lewis et al. identified one measure (Lewis, Mettert, & Lyon, 2021). Using PAPERS measurement quality criteria with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the single measure had a score of 2, indicating the need for continued development of high-quality measures.

C. Innovation Relative Advantage
[bookmark: RANGE!B6]The innovation is better than other available innovations or current practice.

Alternatives to the innovation can include the status quo, e.g., the practice, treatment, or program that the innovation supersedes (E. Rogers, 2003). The original CFIR elaborated further on this construct, stating that relative advantage must be recognized and acknowledged by all individuals for effective implementation (Greenhalgh, Robert, et al., 2004). If users perceive a clear, unambiguous advantage in effectiveness or efficiency of the innovation, it is more likely the implementation will be successful. In fact, relative advantage is sine qua non for adoption and implementation (Greenhalgh, Robert, et al., 2004). 

Benefits of the innovation must be clearly visible (observable) to assess relative advantage; efforts to demonstrate benefits of the innovation clearly will help implementation (Denis et al., 2002; Dopson et al., 2010; Greenhalgh, Robert, et al., 2004; R. P. Grol et al., 2007; Meyer & Goes, 1988). Although Greenhalgh et al., the PRISM model, and Grol et al.’s implementation model include observability as a separate construct (Feldstein & Glasgow, 2008; Greenhalgh, Robert, et al., 2004; R. P. Grol et al., 2007), observability (or visibility) of benefits is tightly coupled with relative advantage and it is challenging to measure them separately in the real world. As a result, we consolidated the two factors.

The extent to which the innovation is codifiable may also influence relative advantage; many innovations contain significant tacit components and may have significant benefits that are more difficult to understand or discern (Berta & Baker, 2004; Tucker et al., 2007) and thus evaluate for relative advantage.

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Lewis et al. identified nine measures (Lewis, Mettert, & Lyon, 2021). Using PAPERS measurement quality criteria with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the highest score was 4, indicating the need for continued development of high-quality measures.

D. Innovation Adaptability
The innovation can be modified, tailored, or refined to fit local context or needs.

Adaptability relies on a definition of the core components (elements that cannot be changed) versus the adaptable periphery (elements that can be changed) of the innovation itself (Fixsen, 2007; Greenhalgh, Robert, et al., 2004). A component analysis can be performed to identify the core components versus adaptable periphery (Carroll et al., 2007), but often the distinction is one that can only be discerned through trial and error as the innovation is disseminated more widely and adapted for a variety of contexts (Mendel et al., 2008). The tension between the need to achieve full and consistent implementation across multiple contexts while providing flexibility to adapt the innovation as needed is real and must be balanced, which is no small challenge (Perrin et al., 2006; von Thiele Schwarz et al., 2019).

The original CFIR elaborated further on this construct, stating that information about the hard core and soft periphery can be used to assess “fidelity” as an implementation outcome (Denis et al., 2002). The hard core may be defined by a research protocol or “black-box” packaging, while the soft periphery consists of factors that vary from setting to setting. For example, a computerized report system may have a hard core that users cannot change but these core components might be accessed from different launch points, depending on workflows of local settings. Greenhalgh et al. describe aspects of adaptability under “fuzzy boundaries” and “potential for reinvention” (Greenhalgh, Robert, et al., 2004 p 596-597). An innovation that can be easily modified to adapt to the setting is positively associated with implementation (Gustafson et al., 2003; Leeman et al., 2007; E. Rogers, 2003).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Lewis et al. identified five measures (Lewis, Mettert, & Lyon, 2021). Using PAPERS measurement quality criteria with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the highest score was 5, indicating the need for continued development of high-quality measures.

E. Innovation Trialability
The innovation can be tested or piloted on a small scale and undone.

The original CFIR elaborated further on this construct, stating that the ability to test the innovation on a small scale, (Greenhalgh, Robert, et al., 2004), and be able to reverse course (undo implementation) if warranted (Feldstein & Glasgow, 2008), are important potential determinants of implementation outcomes. The ability to trial is a key feature of the plan-do-study-act quality improvement cycle that allows users to find ways to increase coordination to manage interdependence (Leeman et al., 2007; Rabin et al., 2008). Piloting allows for individuals and groups to build experience and time to reflect upon and test the innovation (Rycroft-Malone, Kitson, et al., 2002). Usability testing (with deliverers and recipients) promotes successful adaptation of the innovation (Feldstein & Glasgow, 2008) (See Implementation Process: Engaging and Doing.)

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Lewis et al. identified six measures (Lewis, Mettert, & Lyon, 2021). Using PAPERS measurement quality criteria with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the highest score was 3, indicating the need for continued development of high-quality measures.

F. Innovation Complexity
The innovation is complicated, which may be reflected by its scope and/or the nature and number of connections and steps.

Complexity may be related to length (the number of sequential sub-processes or steps for using an innovation) and breadth (the number of choices presented at decision points) (Kochevar & Yano, 2006). Complexity is increased with higher numbers of potential target units (teams, clinics, departments) or types of people in the Inner Setting (Kochevar & Yano, 2006). The updated definition of complexity aligns with other published conceptualizations of complex innovations (Butler et al., 2017; Lewin et al., 2017; Moecker et al., 2021).

The original CFIR elaborated further on this construct, stating that appropriately diagnosing and assessing complexity is thought to benefit implementation by avoiding unintended consequences (Kochevar & Yano, 2006). Simple innovations are more likely to be effective (Greenhalgh, Robert, et al., 2004; Gustafson et al., 2003) because they increase user satisfaction and the speed required to be competent in using the innovations (Klein et al., 2001).

The type of innovation, whether a technical (e.g., a new computer module) or administrative (behavioral change) change, can contribute to perceptions of complexity. Technical innovations may include a purchased product, packaged service, or an automated production process (e.g., computerized order entry). Administrative innovations primarily affect social structures or processes within settings. Most innovations are a hybrid of both. Technical innovations tend to be more tangible and administrative innovations tend to be more complex and difficult to implement (Greenhalgh, Robert, et al., 2004). On the other hand, complex behavioral change innovations can generate heightened commitment when they are viewed as a welcomed fundamental change compared to settings that regard the innovation as a simple “plug-in” (Edmondson et al., 2001). Edmondson et al. describe a "technological frame" of thinking that influences implementation effectiveness. In their study of a new cardiac surgical approach involving behavior change and teaming, the sites with less successful implementation viewed the innovation as an (oversimplified) “plug-in technology” while those with better implementation effectiveness regarded the innovation "as fundamental change for the [operating] team," (Edmondson et al., 2001) despite its complexity. 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Lewis et al. identified nine measures (Lewis, Mettert, & Lyon, 2021). Using PAPERS measurement quality criteria with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the highest score was 4, indicating the need for continued development of high-quality measures.

G. Innovation Design
[bookmark: RANGE!B10]The innovation is well designed and packaged, including how it is assembled, bundled, and presented.

The original CFIR elaborated further on this construct, stating that how an innovation is designed, including how it is assembled, bundled, and presented, can have an important effect on implementation outcomes (Klein et al., 2001). Innovation design includes how well the components of the innovation are defined, the effectiveness of branding (Evans & Hastings, 2008), and the quality of the materials associated with the innovation, e.g., marketing and training materials. This construct was not included in Greenhalgh et al.’s model (Greenhalgh, Robert, et al., 2004), but is included in Grol and Wensing’s list of innovation characteristics (R. P. Grol et al., 2007). When innovation components are designed to be easily accessible to users, it promotes use of the new procedures (Graham & Logan, 2004). An unreliable or poorly designed innovation will undermine success (Klein et al., 2001). When innovation quality is perceived to be poor by users, there are negative consequences for satisfaction and innovation use (Helfrich, Weiner, et al., 2007; Klein et al., 2001). More recent literature highlights that innovations that incorporate user-centered design principles, i.e., that were developed with user involvement, may be more effective than other innovations (Dopp et al., 2019; Greenhalgh et al., 2016).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Lewis et al. identified two measures (Lewis, Mettert, & Lyon, 2021). Using PAPERS measurement quality criteria with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the highest score was 3, indicating the need for continued development of high-quality measures.

H. Innovation Cost
The innovation purchase and operating costs are affordable.

Innovation costs, including transaction costs (Leeman et al., 2019), can be a significant barrier to implementation if they are perceived to be too expensive or unaffordable. The original CFIR elaborated further on this construct, stating that the cost to purchase, subscribe, or use the innovation, including training costs associated with the innovation, is an important adoption and implementation determinant (Graham & Logan, 2004; Teplensky et al., 1995). 

II. OUTER SETTING DOMAIN
Outer Setting: The setting in which the Inner Setting exists, e.g., hospital system, school district, state. There may be multiple Outer Settings and/or multiple levels within the Outer Setting (e.g., community, system, state). 

Lengnick-Hall et al. call for taking an “open-systems” perspective when conceptualizing boundaries between Outer and Inner Settings “to highlight interdependence between outer and inner contexts and [to] view organizations as part of a broader interdependent system that may range from simple to complex, rigid to flexible, and loosely to tightly coupled” (Lengnick-Hall et al., 2020 p3). Although embracing an open-systems perspective may be challenging, conceptually differentiating internal and external influences on the performance of organizations has been a central tenet of organization science (Katz & Kahn, 1966), and highlights the level at which to focus interventions.

The original CFIR elaborated further on this domain, stating that the Outer Setting is designed to capture macro-level factors that emanate from outside the Inner Setting. The specific factors considered ‘in’ or ‘out’ will depend on the context of the implementation effort (Damschroder, Aron, et al., 2009). For example, outlying clinics may be part of the Outer Setting in one study, but part of the Inner Setting in another study. A social-ecological perspective that recognizes the complex interplay between macro-level factors (e.g., community, economic), meso-level factors (e.g., health systems, clinics), and microsystem-level factors (e.g., units, teams), with individuals is widely applied within implementation. Changes in the Outer Setting can have positive or negative influences on implementation; these constructs are boundary spanning because they are mediated through changes in the Inner Setting (Institute of Medicine, 2001).

A. Critical Incidents
Large-scale and/or unanticipated events disrupt implementation and/or delivery of the innovation.

Large-scale and/or unanticipated events can disrupt implementation and/or delivery of the innovation (Rosenthal et al., 2021; e.g., Wensing et al., 2020) and may include pandemics, weather-related disasters, or political disruptions. 

B. Local Attitudes
Sociocultural values (e.g., shared responsibility in helping recipients) and beliefs (e.g., convictions about the worthiness of recipients) encourage the Outer Setting to support implementation and/or delivery of the innovation.

Attitudes in the local community can encourage the Outer Setting to support implementation and/or delivery of the innovation (Dy et al., 2015; Means et al., 2020). Local attitudes can be related to values (Merlo et al., 2019) (e.g., equity) and beliefs (e.g., white supremacy, racial bias) (Tiderington et al., 2020); examples include widespread attitudes about organ donation (Squires et al., 2019) and bias against tenants with housing choice vouchers (Tiderington et al., 2020). While not all innovations require support from the Outer Setting, these themes are important when the innovation is community-based or relies on the community for support or resources; with these innovations, local attitudes may influence implementation outcomes and equity in implementation.

C. Local Conditions
Economic, environmental, political, and/or technological conditions enable the Outer Setting to support implementation and/or delivery of the innovation.

Conditions of the local community can enable the Outer Setting to support implementation and/or delivery of the innovation (Dy et al., 2015; Means et al., 2020). Conditions can include economic (e.g., recession) (Kerins et al., 2020), environmental (e.g., built environment), political (e.g., instability or corruption) (Flottorp et al., 2013), and/or technological (e.g., IT infrastructure) factors (Ashok et al., 2018; Dy et al., 2015; Means et al., 2020; Yuan et al., 2019). While not all innovations require support from the Outer Setting, these themes are important when the innovation is community-based or relies on the community for support or resources, especially in low- to middle- income countries, where resource constraints are common (Means et al., 2020); with these innovations, local conditions may influence implementation outcomes and equity in implementation.

D. Partnerships & Connections
The Inner Setting is networked with external entities, including referral networks, academic affiliations, and professional organization networks.

This construct captures linkages between the Inner Setting and entities in the Outer Setting, including partnerships, collaboratives, professional societies (Aarons et al., 2011; Moullin et al., 2019), referral networks between health and social services (Flottorp et al., 2013), community-academic partnerships, advocacy groups (Moullin et al., 2019), contracts, technical assistance organizations (Aarons et al., 2011; Raghavan et al., 2008), and access to regional data warehouses or membership in systems (e.g., integrated healthcare system, school district) (Aarons et al., 2011; Nilsen & Bernhardsson, 2019).

The original CFIR elaborated further, recognizing that Inner Settings that support and promote external boundary-spanning roles are more likely to implement new practices quickly (Aiken et al., 1980; Baldridge & Burnham, 1975; Barnsley et al., 1998; Greenhalgh, Robert, et al., 2004; Kimberly & Evanisko, 1981). Professional knowledge can arise from increased boundary-spanning activities (Damanpour, 1991) and participation in professional group(s), as well as external training, are associated with implementation success (Simpson & Dansereau, 2007). 

There is a negative relationship between linkages with external entities and implementation until clear advantages of the innovation become apparent (Burns & Wholey, 1993; Greenhalgh, Robert, et al., 2004). However, the relationship is positive once the innovation is accepted as the norm by others in the in/formal network (see also External Pressure) (Greenhalgh, Robert, et al., 2004). 

In addition, the collective relationships of individuals in a setting with outer entities represent the social capital of the setting (Brehem & Rahn, 1997; Gittell & Vidal, 1998; Gladwell, 2006; Leana & Pil, 2006); increased bridging between the Inner Setting and the Outer Setting builds social capital (Greenhalgh, Robert, et al., 2004; Nilsen & Bernhardsson, 2019). 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, McHugh et al. identified seven measures (McHugh et al., 2020). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), five measures (71.43%) had sufficient information for assessment and scores ranged from -2 to +6. Results indicate the need for continued development of high-quality measures.

E. Policies & Laws
Legislation, regulations, professional group guidelines and recommendations, or accreditation standards support implementation and/or delivery of the innovation.

This construct includes externally promulgated (governmental or other external entity) policies, regulations, rules, codes, mandates, recommendations, guidelines, directives, or accreditation requirements (Aarons et al., 2011; Flottorp et al., 2013; Greenhalgh et al., 2017; Leeman et al., 2019; Mendel et al., 2008; Nilsen & Bernhardsson, 2019; Squires et al., 2019), and alignment of implementation of the innovation with these policies and laws (Means et al., 2020). This construct also includes externally generated malpractice liability (Flottorp et al., 2013) and continuing education requirements (Raghavan et al., 2008). 

The original CFIR expanded more on this construct to include “political directives,” “policy push,” and “external mandates.” Greenhalgh et al. cite strong evidence of the direct effects of these concepts; they may also have indirect effects by increasing motivation (but not capacity) of settings to implement innovations (Greenhalgh, Robert, et al., 2004 p610).

F. [bookmark: _Hlk110923401]Financing
Funding from external entities (e.g., grants, reimbursement) is available to implement and/or deliver the innovation.

A scoping review highlights the importance of financing and recognizes a wide variety of financial strategies (Dopp et al., 2020). This construct captures payment schemes (Dy et al., 2015; Klein & Sorra, 1996), reimbursement (Greenhalgh et al., 2017; Hohmeier et al., 2019; Moullin et al., 2019; Raghavan et al., 2008), remuneration (Kirsh et al., 2008; Moullin et al., 2016), grants, and donations. It also includes overall funding constraints regionally or nationally (Aarons et al., 2011; Greenhalgh et al., 2017; Nilsen & Bernhardsson, 2019), distinct from local economic conditions (see Local Conditions). The original CFIR further elaborated by saying that reimbursement systems and other monetary incentives that are controlled outside the Inner Setting can influence implementation (R. P. Grol et al., 2007). 

G. External Pressure
External pressures drive implementation and/or delivery of the innovation. Use this construct to capture themes related to External Pressures that are not included in the subconstructs below.

There is strong direct evidence that the pressure to adopt an innovation, independent of perceptions of whether recipients need it or in response to a perceived problem, influences adoption and implementation, particularly in settings with strong external connections (see Partnerships and Connections) (Greenhalgh, Robert, et al., 2004). External pressure may emanate from multiple entities in the Outer Setting (Dy et al., 2015), including the subconstructs below.

1. Societal Pressure
Mass media campaigns, advocacy groups, or social movements or protests drive implementation and/or delivery of the innovation.

Societal and/or mass media pressure can influence implementation and/or delivery of the innovation (Kerins et al., 2020; Pettigrew et al., 2001; Raghavan et al., 2008), as can normative pressure through, e.g., professional networks (Flottorp et al., 2013; Leeman et al., 2019). This also includes community advocacy, pressures from class action lawsuits, and consumer groups (Aarons et al., 2011; Moullin et al., 2019).

2. Market Pressure
Competing with and/or imitating peer entities drives implementation and/or delivery of the innovation.

The original CFIR elaborated on this construct, recognizing that the need to compete with and/or imitate external peer entities can drive implementation and/or delivery of an innovation (Greenhalgh, Robert, et al., 2004); peer entities refers to any outside entity with which the Inner Setting feels some degree of affinity or competition (e.g., market competitors, other settings in the same network, a highly regarded institution). In competitive markets, Inner Settings may be more likely to implement new innovations (Frambach & Schillewaert, 2001).

The pressure to implement can be particularly strong for late adopters (Walston et al., 2001). If competitors or colleagues are all using an innovation, individuals and settings may feel compelled to do so too. This is referred to as “mimetic pressure” or “inter-organizational norm-setting” (Greenhalgh, Robert, et al., 2004). This pressure directly influences adoption decisions but can also trickle down to implementation if individuals are attuned to practices of outside entities. 

3. Performance-Measurement Pressure
Quality or benchmarking metrics or established service goals drive implementation and/or delivery of the innovation.

Performance measurement can influence implementation and/or delivery of the innovation (Mendel et al., 2008). This construct includes formal mechanisms of performance accountability, audit and feedback, outcome goals (Raghavan et al., 2008), benchmarking (Nilsen & Bernhardsson, 2019), and public reporting (Nilsen & Bernhardsson, 2019).

The original CFIR elaborated further on this construct, stating that the threat or reality of public reporting may motivate Inner Settings, especially late-adopters, to implement an innovation in an effort not to look bad compared to their competitors (see Market Pressure). However, public reporting can also have a negative influence if there is an adversarial relationship between the reporting entity and the Inner Setting. In this context, people may cover-up (compliant implementation) (Klein & Sorra, 1996) or engage in “box-checking” rather than true committed use.
	
III. INNER SETTING DOMAIN
Inner Setting: The setting in which the innovation is implemented, e.g., hospital, school, city. There may be multiple Inner Settings and/or multiple levels within the Inner Setting, e.g., unit, classroom, team. 

The Inner Setting is often the unit of analysis in an implementation study and can be divided into multiple levels (McEachern et al., 2019) to account for teams or units (Miake-Lye et al., 2020; Safaeinili et al., 2020). For example, Safaeinili et al. adapted the CFIR to accommodate three embedded levels: 1) pilot clinics, 2) peer clinics, and 3) the larger health system (Safaeinili et al., 2020). Constructs A – D below capture persistent general characteristics of the Inner Setting (e.g., Relational Connections), while Constructs E – K are specific to implementation and/or delivery of the innovation (e.g., Access to Knowledge & Information).

The original CFIR elaborated further on this domain, stating that the Inner Setting may be composed of tightly or loosely coupled entities (e.g., a loosely affiliated medical center and outlying contracted clinics or tightly integrated service lines within a health system). The Inner Setting is an active interacting force and not just a backdrop in implementation (Sue Dopson & Louise Fitzgerald, 2006). Objective descriptions of the Inner Setting may include its size, age, maturity, and specialization (the uniqueness of the niche or market for the organization’s products or services); each of these features may influence implementation (Greenhalgh, Robert, et al., 2004). Size and age are sometimes used as proxy measures and may be negatively associated with implementation when bureaucratic structure is increased as a result (Van de Ven, 1986; Walston et al., 2001).

A. Structural Characteristics
Infrastructure components support functional performance of the Inner Setting. Use this construct to capture themes related to Structural Characteristics that are not included in the subconstructs below.

The original CFIR provided a broad description of the role of Structural Characteristics. Much support for the role of structural characteristics comes from Damanpour’s seminal research into organizational innovation (Damanpour, 1991). Several dimensions of structural characteristics have been found to have significant associations with implementation, though many of these characteristics have had mixed effects, most likely because they interact with other features of the Inner Setting (Frambach & Schillewaert, 2001). 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Dorsey et al. identified 13 measures (Dorsey et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), four (30.77%) of the measures could not be scored and scores for the remaining measures ranged from -2 to +6. Themes within the measures included objective descriptors of the Inner Setting (e.g., age, size), physical infrastructure, and work infrastructure. Results indicate the need for continued development of high-quality measures. 

1. Physical Infrastructure
Layout and configuration of space and other tangible material features support functional performance of the Inner Setting.

Layout and configuration of space and other tangible material features can support or hinder functional performance of the Inner Setting (Ashok et al., 2018; Dy et al., 2015).

2. Information Technology Infrastructure
Technological systems for tele-communication, electronic documentation, and data storage, management, reporting, and analysis support functional performance of the Inner Setting.

Several published adaptations of the original CFIR and recommendations highlighted the importance of the Information Technology Infrastructure (Ashok et al., 2018; Dy et al., 2015; Yuan et al., 2019). Yuan et al. found that a uniform information system played a key role for family physicians who used it to access complete health information; while the presence of a uniform system promoted coordination between specialists and led to higher quality health management of patients, the absence of a uniform system led to duplication of work and lower efficiency (Yuan et al., 2019).

3. Work Infrastructure
Organization of tasks and responsibilities within and between individuals and teams, and general staffing levels, support functional performance of the Inner Setting.

A multi-country analysis of contextual features by Squires et al. includes a construct specific to work structures (Squires et al., 2019), described as the “arrangement of tasks, responsibilities, and resources within and between the various teams in […] settings, and delegation of tasks among supervisors and subordinates.” This includes “the arrangement of schedules, shifts, and on-call duties, the order of work tasks and procedures, and the management of workloads (Squires et al., 2019).” General staffing (e.g., chronic understaffing) and turnover are included in this construct because of their significant effects on task allocation. General staffing levels indicate level of scarce (relatively limited) or slack (relatively abundant) resources in terms of time availability to take on new implementation. Slack resources are thought to promote absorptive capacity (a potential antecedent assessment related to implementation readiness – refer to the CFIR Outcomes Addendum for more detail (Damschroder et al., 2022)) because of the increased ability to absorb failure (Damanpour, 1991; Singh & Lumsden, 1990) or take on new initiatives. However, in a meta-analysis, slack resources were not a significant influence, perhaps because of the lack of distinction between different types of slack resources (Damanpour, 1991). This is differentiated from time allocations specifically for people to participate in implementation or delivery of the innovation (see Individuals: Characteristics: Opportunity). 

The original CFIR elaborated on this by describing social architecture: how large numbers of people are clustered into smaller groups and differentiated, and how the independent actions of these differentiated groups are coordinated for functional performance (Thompson et al., 2003). When teams are stable (i.e., members remain with the team for an adequate period of time; there is low turnover), implementation is more likely to be successful (Edmondson et al., 2001). Functional differentiation is the internal division of labor where coalitions of professionals are formed into differentiated units. The number of units/departments represents diversity of knowledge in an organization. The degree of specialization (the number of different occupational types or specialties in a setting) can have a positive relationship with implementing change when the knowledge base is increased (Kimberly & Evanisko, 1981). Related to social architecture, the number of departments that participate in decision-making is positively associated with effective implementation (Aiken et al., 1980; Baldridge & Burnham, 1975; Damanpour, 1991; Greenhalgh, Robert, et al., 2004); centralization (the dispersion or concentration of decision-making autonomy) has mixed effects depending on the study (Damanpour, 1991) and the stage of innovation (initial v. implementation stage) (Dewar & Dutton, 1986). In a recent study in the Veterans Health Administration, centralized decision-making and the associated bureaucratic structures delayed implementation completion (Nevedal et al., 2020).The degree of vertical integration (the number of hierarchical levels in departments or units) has a mixed relationship with implementation (Aiken et al., 1980; Damanpour, 1991; Hull et al., 2019). Administrative intensity (the ratio of managers to total employees) has a positive relationship with implementation (Damanpour, 1991). Clear role definitions (e.g., physician and non-physician roles) positively influences implementation (Bodenheimer, 2002; Bodenheimer et al., 2002). The PARHiS framework asserts that clearly defined physical, social, cultural, structural, and system boundaries contributes to innovation uptake (A. Kitson et al., 1998; Rycroft-Malone, Kitson, et al., 2002).

B. Relational Connections
There are high quality formal and informal relationships, networks, and teams within and across Inner Setting boundaries (e.g., structural, professional).

The original CFIR elaborated on this construct by recognizing that research on organizational change has moved beyond simplified measures of Inner Setting structure, and increasingly embraces the complex role that networks have on implementation of innovations (L. A. Fitzgerald & van Eijnatten, 2002). This construct includes Greenhalgh’s intraorganizational networks (Greenhalgh, Robert, et al., 2004). Connections between individuals, units, services, and hierarchies may be strong or weak, formal or informal, tangible or intangible, visible or invisible. There is much interplay between formal structure, informal networks, and communications (see Communications). Assessments may be informed by social networking (Scott, 2000), complexity (Burnes, 2005; L. A. Fitzgerald & van Eijnatten, 2002), or other theories, or a more inductive, grounded approach can be used. Social capital describes the quality and the extent of relationships and includes dimensions of shared vision and information sharing. One component of social capital is the internal bonding of individuals within the Inner Setting (Greenhalgh, Robert, et al., 2004). Complexity theory posits that relationships between individuals may be more important than individual attributes (Plsek & Wilson, 2001), and building these relationships can positively influence implementation (Safran et al., 2006). 

More recent literature has acknowledged the key role of teams (Dy et al., 2015; Means et al., 2020) and how ideally, relationships evolve to build a sense of ‘teamness’ or ‘community’ that may contribute to implementation outcomes (Edmondson, 2012; Edmondson et al., 2001). The original CFIR went on to highlight teamwork as an essential “core property” for successful implementation of quality improvement initiatives (Ferlie & Shortell, 2001)(page 287). The more stable teams are (members are able to be with the team for an adequate period of time; low turnover), the more likely implementation will be successful (Edmondson et al., 2001). Teamness is a state and is an essential core property for successful implementation (Ferlie & Shortell, 2001). More recently, Edmondson has described the role of increasingly dynamic teams working in complex systems like healthcare (Edmondson, 2012) (see also, Implementation Process: Teaming).

Greenhalgh et al. cite strong or moderate influence of at least a partial role of Inner Setting networks and internal boundary spanning on implementation (Greenhalgh, Robert, et al., 2004). Strong horizontal and informal networks have a positive relationship with adoption; e.g., physicians are influenced by the spreading of information through their peers (Greenhalgh, Robert, et al., 2004). Coordination across departments and specialties is essential for effective implementation to attenuate the “complex web of sources of power and covert and overt sources of influence” that all contribute to individual decisions about whether to cooperate (Feldstein & Glasgow, 2008 p233). A core principle of complexity theories leads to the idea that the actions of individuals and units affect implementation, positively or negatively, in predicted and unpredicted ways (L. A. Fitzgerald, 2002). Integration to bridge traditional intra-organizational boundaries among individual units is one of five critical elements for driving transformation in patient care (VanDeusen Lukas et al., 2007). Physicians and nurses may struggle with routine (and role) changes that require coordination of activities and sharing of information across professions or units (Klein et al., 2001). 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Dorsey et al. identified 29 measures (Dorsey et al., 2021). These measures relate to both Relational Connections and Communications (see below) in the updated CFIR. Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), five (17.24%) of the measures could not be scored. The Texas Christian University Organizational Readiness for Change (Lehman et al., 2002) achieved the highest score of 10. Results indicate the need for continued development of high-quality measures. 

B. Communications
There are high quality formal and informal information sharing practices within and across Inner Setting boundaries (e.g., structural, professional).

The original CFIR elaborated that regardless of how an Inner Setting is structurally organized, the importance of communication across the setting is clear. This construct includes Greenhalgh’s intraorganizational communications (Greenhalgh, Robert, et al., 2004). Greenhalgh et al. cite strong or moderate influence of intraorganizational communication on implementation outcomes (Greenhalgh, Robert, et al., 2004). Communication failures are involved with the majority of sentinel events in US hospitals – most often between physicians and nurses (Pronovost et al., 2006). High quality formal communications contribute to effective implementation (Simpson & Dansereau, 2007). Strong intra-organizational communications are positively associated with implementation as it pushes decision-making to the front-line teams or individuals (Greenhalgh, Robert, et al., 2004; Meyers et al., 1999). Making staff feel welcome (good assimilation through communication), peer collaboration, open feedback and review among peers and across hierarchical levels, clear communication of mission and goals, and informal communication quality all contribute to effective implementation (Simpson & Dansereau, 2007). 

See the last paragraph for Relational Connections above, for an overview of quantitative measures related to Communications. 

D. Culture
[bookmark: _Hlk114562262][bookmark: _Hlk115078754]There are shared values, beliefs, and norms across the Inner Setting. Use this construct to capture themes related to Culture that are not included in the subconstructs below.

The original CFIR had extensive elaboration on Culture, including a general description of culture concepts and a more in-depth description of one concept of culture, the Competing Values Framework (CVF). Broadly, culture includes the norms, values, and basic assumptions in a setting (Gershon et al., 2004). Culture is often viewed as relatively stable, socially constructed, and subconscious (Martin, 2002). However, culture is not defined consistently in the literature (Gershon et al., 2004) and many definitions exist for culture (Martin, 2002). Some researchers have a relatively narrow definition of culture, while other researchers incorporate nearly every construct related to the Inner Setting. Culture and climate can be interchangeable across studies, depending on the definition used (Martin, 2002). One review identified 54 different definitions for organizational climate (Gershon et al., 2004). 

Often, change efforts are targeted at visible, objective aspects of an organization that include work tasks, structures, and processes. Despite variation in use and definition, culture has been shown (Helfrich, Li, et al., 2007; Shortell et al., 2001) or theorized (A. Kitson et al., 1998; Rycroft-Malone, Kitson, et al., 2002) to have significant influence on implementation effectiveness. One explanation for why so many implementations fail centers on the failure to change the less tangible organizational assumptions, thinking, or culture (van Eijnatten & Galen, 2002). Individuals within a setting impart organizational culture to new members, and culture influences how people within a setting relate to one another (also see Relational Connections) and their work environment (Helfrich, Li, et al., 2007). 

The CVF was originally developed by Quinn and Rohrbaugh (Quinn & Rohrbaugh, 1981) and has been used in healthcare (Shortell et al., 2001) and in the VA (Helfrich, Li, et al., 2007). It is an example of a “variable definition” approach to culture: a quantitative measure that purports to capture key aspects of the complicated dynamics of culture. Often measures of culture are elicited from senior leaders in the organization – not from non-supervisors. The CVF characterizes organizations along two dimensions, each representing a basic challenge that every organization must resolve to function effectively. The first set of competing values is the degree to which an organization emphasizes central control over processes versus decentralization and flexibility (see also Structural Characteristics: Work Infrastructure. The second set of competing values is the trade-off between focus on its own internal environment and processes versus the external environment and relationships with outside entities. Four archetypical organizational cultures arise: 1) team culture (high internal focus with high flexibility (aka personal)); 2) hierarchical culture (high internal focus with high control (aka formalized and structured)); 3) entrepreneurial culture (high external focus with high flexibility (aka dynamic and entrepreneurial)); and 4) rational culture (high external focus with high control (aka production oriented)) (Helfrich, Li, et al., 2007; Shortell et al., 2001). These “archetypes” are not mutually exclusive. In one study, CVF culture was not found to be influential in the number of evidence-based practices used by healthcare organizations (Shortell et al., 2001). Formalization is negatively associated with innovation because of lack of flexibility and/or low acceptance of new ideas (Damanpour, 1991) and can foster continuance of status quo (Klein et al., 2001). A “balanced” culture with respect to the CVF (how close organizations are to 25-25-25-25% on each of the four archetypical quadrants using a Herfindahl-type measure) contributes to perceptions of team effectiveness and the number of changes implemented (though not the depth of change) (Shortell et al., 2004).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Powell et al. identified 21 measures (Powell et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the Organizational Social Context – Culture Scale (Glisson et al., 2008) had the highest score of 11 followed by the Organizational Description Questionnaire (Parry & Proctor-Thomson, 2001) with a score of 9. Thirty-six measures were also identified for organizational climate. Of the 31 measures that were scored, The Texas Christian University Program Training Needs Survey (Simpson, 2002) had the highest score of 13, followed closely by The Organizational Social Context—Climate (Glisson et al., 2008) with a score of 12, and The Organizational Climate Measure (Patterson et al., 2005) with a score of 9. Results indicate the need for continued development of high-quality measures.

1. Human Equality-Centeredness
There are shared values, beliefs, and norms about the inherent equal worth and value of all human beings.

Equity must be considered in implementation work (Leeman et al., 2019; Means et al., 2020); shared values, beliefs, and norms about the inherent equal worth and value of all human beings may contribute to implementation outcomes as well as equity in implementation (Gosepath, 2021). Justice in the Inner Setting is based on perceptions of distributive and procedural fairness (Greenberg, 1990). 

2. Recipient-Centeredness
There are shared values, beliefs, and norms around caring, supporting, and addressing the needs and welfare of recipients.

Prioritizing recipient needs within the Inner Setting is important (Dy et al., 2015; Godbee et al., 2020). While the original CFIR highlighted patient centered care, the updated CFIR expands on the patient role to include any recipient who benefits from products or services generated by the Inner Setting. The original CFIR highlighted the key role of improving the health and well-being of patients as the foundational mission of all healthcare entities; many calls have gone out for settings to be more patient centered (Institute of Medicine, 2001; Kochevar & Yano, 2006; Trumbo et al., 2019; Varsi et al., 2015). Patient-centered settings are more likely to implement change effectively (Oswald et al., 2019; Shortell et al., 2004). PRISM delineates six elements that can help guide evaluation of the extent to which patients are at the center of organizational processes and decisions: patient choices are provided, patient barriers are addressed, transition between program elements is seamless, complexity and costs are minimized, and patients have high satisfaction with service and access, and receive feedback (Feldstein & Glasgow, 2008). Patient-centeredness is also at the heart of patient safety culture (Nieva & Sorra, 2003).

3. Deliverer-Centeredness
There are shared values, beliefs, and norms around caring, supporting, and addressing the needs and welfare of deliverers.

Deliverer-Centeredness captures the importance of addressing the needs of deliverers, and aligns with the expansion of the “Triple Aim” (Berwick et al., 2008) (enhancing patient experience, improving population health, reducing costs) to the “Quadruple Aim,” which adds an aim to improve the work-life and well-being of clinicians and staff (Bodenheimer & Sinsky, 2014). There is an extensive literature on the important role of employee well-being (Bakker, 2015; Ilies et al., 2015). Physician burnout and personal-well-being have a potentially bi-directional or reinforcing relationship with capacity for change (Goldberg et al., 2021; Rotenstein & Johnson, 2020; Williams et al., 2018). An Agency for Healthcare Research and Quality innovation adoption guide includes questions about potential workplace inequities as potential barriers to implementation (Brach et al., 2008). The organizational social context measure, developed by Glisson et al., includes constructs related to psychological climate (perception of the psychological influence of work environment) as potential influences on implementation outcomes.

4. Learning-Centeredness
There are shared values, beliefs, and norms around psychological safety, continual improvement, and using data to inform practice.

Learning culture is a prominent theory in healthcare, especially as systems press forward to become “learning systems” (Ashok et al., 2018; Dy et al., 2015; Harrison & Shortell, 2021; Institute of Medicine (IOM), 2013). Ideally, continuous learning is occurring throughout the Inner Setting with visible evidence of engaged process improvement (including historical evidence of previous change initiatives (Breimaier et al., 2015)), use of data to inform change, and the necessary relational environment (Edmondson, 2012; Lapré & Nembhard, 2011; Miake-Lye et al., 2020). Shared values, beliefs, and norms around psychological safety, continual improvement, and using data to inform practice (Guise et al., 2018; Harrison & Shortell, 2021; Institute of Medicine (IOM), 2013; Lapré & Nembhard, 2011) support and enable employee skill development through increased experience implementing innovations (Breimaier et al., 2015). This culture creates a collective learning mindset (Edmondson, 2012) and increases the setting’s absorptive capacity for new knowledge and methods (Greenhalgh, Robert, et al., 2004).

The original CFIR’s learning climate construct has been moved under Culture in the updated CFIR because of the lack of agreement on culture versus climate concepts. As with the other Culture subconstructs, Learning-Centeredness can be assessed as a broad Inner Setting culture or as a specific micro-system climate. 

The original CFIR elaborated further on this construct, stating that learning-centeredness manifests through several behaviors and perceptions: a) leaders express their own fallibility and need for team member assistance and input; b) team members feel that they are essential, valued, and knowledgeable partners in implementation; c) individuals feel psychologically safe to try new methods; and d) there is sufficient time and space for reflective thinking and evaluation (Klein et al., 2001; Leeman et al., 2007; Nembhard & Edmonson, 2006).

The degree to which an organization demonstrates “learning” will vary across sub-groups, and manifestations of these attributes may have a stronger influence than a general measure of learning in the setting more broadly (Edmondson et al., 2001). The literature on team learning has emphasized the setting’s role in creating the climate to enable learning and fostering collaboration within and between cross-disciplinary teams (Edmondson, 2002) (also see Relational Connections and Process: Teaming). 

However, there is no agreement on precisely how to operationalize this construct. Despite this, we can make some generalizations. In a positive learning climate, individuals are not constrained by failure and psychological safety is promoted. Psychological safety has predicted engagement in quality improvement work (Nembhard & Edmonson, 2006). Having the time and space for reflective thinking and evaluation (see also, Process: Reflecting and Evaluating) is another important characteristic, at least in part, because it promotes learning from past successes and failures to inform future implementations (Edmondson et al., 2001; Helfrich, Weiner, et al., 2007). Developing a culture that promotes learning is a “core property” that health care organizations need for on-going quality improvement (Ferlie & Shortell, 2001 p287). A learning culture is an important contributor for increasing absorptive capacity for new knowledge: the ability of an organization to fully assimilate innovations (Greenhalgh, Robert, et al., 2004). Greenhalgh et al. include learning organization culture within their concept of absorptive capacity of new knowledge along with existing knowledge and skills (tacit and explicit), and within proactive leadership (Greenhalgh, Robert, et al., 2004).

Quantitative measurement instruments are available for measuring an organization’s “learning” capability (Goh & Richards, 1997; Templeton et al., 2002). Additionally, in a systematic review of quantitative measures related to implementation, Powell et al. identified two measures for learning climate (Powell et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), The Ramsey Learning Climate Measure (Ramsey et al., 2015) was rated the highest with a score of 6. Results indicate the need for continued development of high-quality measures.

E. Tension for Change
The current situation is intolerable and needs to change.

The original CFIR highlighted that an intolerable situation where a need for change is acutely felt can be an important determinant of implementation outcomes (Greenhalgh, Robert, et al., 2004; Meyer & Goes, 1988; Simpson & Dansereau, 2007; VanDeusen Lukas et al., 2007). An acute sense of the need for change may trigger designing an innovation internally (see Innovation Source). 

Effective communication can foster tension for change by building dissatisfaction with status quo as well as announcing a change, cultivating commitment, and reducing resistance (Greenhalgh, Robert, et al., 2004). When individuals have first-hand experience with the problem, implementation is more likely to be successful (Gustafson et al., 2003). It is difficult to create a tension for change when none exists.

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Powell et al. identified two measures (Powell et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), both measures had scores of 2. Results indicate the need for continued development of high-quality measures.

F. Compatibility
The innovation fits with workflows, systems, and processes.

The original CFIR elaborated by saying that this construct includes the tangible fit between the innovation and existing workflows and systems (Greenhalgh, Robert, et al., 2004; Klein & Sorra, 1996); compatibility between innovation and delivery context has a positive association with implementation (Aubert & Hamel, 2001; Greenhalgh, Robert, et al., 2004; Klein & Sorra, 1996) and is a key driver of sustained outcomes (Chambers et al., 2013; Lennox et al., 2018; von Thiele Schwarz et al., 2019). 

Helfrich et al. found that perceived fit with core competencies and experience was an important predictor of successful implementation (Helfrich, Weiner, et al., 2007). In contrast, changes seen as incompatible with current conditions will be resisted (Gustafson et al., 2003). The radicalness and magnitude of difference between the innovation and status quo, i.e., the disruptiveness of the innovation, may influence implementation (Greenhalgh, Robert, et al., 2004; R. P. Grol et al., 2007); radical innovations or innovations affecting core work processes may require reorientation and produce fundamental changes in the Inner Setting, (Greenhalgh, Robert, et al., 2004; R. P. Grol et al., 2007) 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Powell et al. identified six measures (Powell et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), measures had scores ranging from -1 to 5. Results indicate the need for continued development of high-quality measures.

G. Relative Priority
Implementing and delivering the innovation is important compared to other initiatives.

The original CFIR elaborated on this construct, stating that the importance of implementing and delivering the innovation relative to other initiatives can affect implementation outcomes.(Feldstein & Glasgow, 2008; Klein et al., 2001; Klein & Sorra, 1996). If employees perceive that implementation is a key organizational priority (promoted, supported, and cooperative behaviors rewarded), then implementation climate will be strong (Klein et al., 2001). When relative priority is high, employees regard the innovation as an important priority rather than a distraction from their "real work" (Klein et al., 2001). The higher the relative priority of implementing an innovation, the more effective the implementation is likely to be (Helfrich, Weiner, et al., 2007; Klein et al., 2001). The ability of an organization to fully implement may be a function of how many other initiatives or changes have been rolled out in the recent past, which may lead to being overwhelmed with yet another implementation (Greenhalgh, Robert, et al., 2004; Gustafson et al., 2003); as a consequence, implementation may become a low priority.

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Powell et al. identified two measures (Powell et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), the two measures had scores of -1 and 3. Results indicate the need for continued development of high-quality measures.

H. Incentive Systems
Tangible and/or intangible incentives and rewards and/or disincentives and punishments support implementation and delivery of the innovation.

The original CFIR described “incentives and rewards” that include extrinsic incentives such as goal-sharing awards, performance reviews, promotions, and raises in salary as well as less tangible incentives such as increased stature or respect (Helfrich, Weiner, et al., 2007; Klein et al., 2001). Tangible and/or intangible incentives and rewards, disincentives and punishments, or performance feedback can help to support implementation and delivery of the innovation (Balliet et al., 2011; Clark & Wilson, 1961; Helfrich, Weiner, et al., 2007; Klein et al., 2001) and is affirmed by more recent literature (Tagliabue et al., 2020). 

Financial incentives and performance evaluations are important for reinforcing beliefs that behavior will lead to desirable results (Gustafson et al., 2003; Leeman et al., 2007). Strong incentives were found to be positively associated with implementation effectiveness (Helfrich, Weiner, et al., 2007; Klein et al., 2001). Well-designed incentives can bolster the degree to which new behaviors are positively or negatively valued, which heightens intention to change, a precursor to actual change (Gershon et al., 2004). A four-item “reward system” subscale is included as part of the Competing Values Framework measure of culture, and it was found that the number of different types of compensation incentives used is positively associated with comprehensiveness of the use of best practices by healthcare organizations (Shortell et al., 2001).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Powell et al. identified three measures (Powell et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), only one measure was assessed with a score of 5. Results indicate the need for continued development of high-quality measures.

I. Mission Alignment
Implementing and delivering the innovation is in line with the overarching commitment, purpose, or goals in the Inner Setting.

The original CFIR highlighted the importance of aligning the innovation with the Inner Setting mission (Kochevar & Yano, 2006; Simpson & Dansereau, 2007; VanDeusen Lukas et al., 2007) and other concurrent initiatives (Wagner et al., 2017). 

Helfrich et al. found that perceived fit with mission was an important predictor of successful implementation (Helfrich, Weiner, et al., 2007). This alignment requires being well-informed and understanding the goals related to an innovation (Helfrich, Weiner, et al., 2007). From an organizational perspective, the degree to which goals (aligned with mission) are clearly communicated, acted upon, and measured, monitored, and reported is important for successful implementation (see also Engaging and Communications) (VanDeusen Lukas et al., 2007). Among the most effective ways to engage key individuals (e.g., leaders) is to have a change effort that is aligned with and contributes to achieving organizational goals (VanDeusen Lukas et al., 2007). A shared sense of responsibility as well as understanding organizational goals and believing task decisions are based on those goals, may contribute to implementation success (Simpson & Dansereau, 2007). The Chronic Care Model emphasizes the importance of relying on multiple methods of evaluation and feedback about achieving mission, including clinical, performance, economic evaluations, and experience (Bodenheimer, 2002; Bodenheimer et al., 2002).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Powell et al. identified three measures for original CFIR’s Goals and Feedback (Powell et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), scores for two assessed measures ranged from 1 to 4. Results indicate the need for continued development of high-quality measures.

J. Available Resources
Resources are available to implement and deliver the innovation. Use this construct to capture themes related to Available Resources that are not included in the subconstructs below.

Provision of funding, space, and materials and equipment are key for implementation and delivery of the innovation (Ashok et al., 2018; Dy et al., 2015; Leeman et al., 2019). In addition, Flottorp et al.’s checklist for implementation lists availability of resources that include financial, facilities, equipment and supplies, (Flottorp et al., 2013). See Individuals: Characteristics: Opportunity for staffing allocations that are specific to implementing or delivering the innovation.

The original CFIR elaborated on Available Resources, stating that the level of resources dedicated for implementation is positively associated with implementation (Denis et al., 2002; Leeman et al., 2007; Meyers et al., 1999; Perrin et al., 2006; Pronovost et al., 2006; Rabin et al., 2008) but is not necessarily sufficient to guarantee success (Stetler, 2001). 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Weiner et al. identified 19 measures (Weiner et al., 2020). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), 14 measures (73.68%) had sufficient information for assessment and scores ranged from -2 to +8. The Texas Christian University Program Training Needs Survey (Simpson, 2002) had the highest score. Results indicate the need for continued development of high-quality measures.

1. Funding
Funding is available to implement and deliver the innovation.

The original CFIR noted that financial resources is a partial mediator between management support and implementation policy and procedures (Klein et al., 2001).

2. Space
Physical space is available to implement and deliver the innovation.

Squires et al. define space as a resource as “the presence/absence, design, maintenance, and allocation of areas that are properly equipped, clean, and of sufficient size and number for the provision of health care in a facility” (see also Structural Characteristics: Physical Infrastructure) (Squires et al., 2019 p3 Additional File 2). 

3. Materials & Equipment
Supplies are available to implement and deliver the innovation.

K. Access to Knowledge & Information
Guidance and/or training is accessible to implement and deliver the innovation.

The accessibility of guidance, training, and education related to the innovation and its implementation are critical to successful implementation and delivery of the innovation (Dy et al., 2015; Greenhalgh, Robert, et al., 2004).

The original CFIR further elaborated on the importance of the ease of access to digestible information about the innovation and how to incorporate the innovation into work tasks (Greenhalgh, Robert, et al., 2004; Helfrich, Weiner, et al., 2007; Klein et al., 2001; Wallin et al., 2006). The number of different knowledgeable occupational types or specialties who are involved with the implementation is positively associated with effective implementation (Wallin et al., 2006). When timely on-the-job training is available, especially at the team level, implementation is more likely to be successful (Greenhalgh, Robert, et al., 2004). Education, training, and access to information about the innovation are all key strategies to move deliverers from unengaged to fully committed users of the innovation (R. P. Grol et al., 2007).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Weiner et al. identified six measures (Weiner et al., 2020). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), 5 measures (83.33%) had sufficient information for assessment and scores ranged from -1 to +6. The Structured Interview of Evidence Use (Palinkas et al., 2016) had the highest score. Results indicate the need for continued development of high-quality measures.

IV. INDIVIDUALS DOMAIN
Individuals: The roles and characteristics of individuals.

This domain highlights the importance of the roles and characteristics of individuals involved with implementing, delivering, and/or receiving the innovation (Ashok et al., 2018; Barwick et al., 2020; Breimaier et al., 2015; Dy et al., 2015; Kerins et al., 2020; Moretto et al., 2019; Varsi et al., 2015). 

Users may find it helpful to consider a matrix of roles and their characteristics; coding the relevant characteristics for each role enables users to explore differences in characteristics across types of roles, which is crucial for adapting implementation strategies and the innovation (see Adapting). 


	Roles:
	Characteristics:

	
	Need
	Capability
	Opportunity
	Motivation

	A. High-level Leaders
	
	
	
	

	B. Mid-level Leaders
	
	
	
	

	C. Opinion Leaders
	
	
	
	

	D. Implementation Facilitators
	
	
	
	

	E. Implementation Leads
	
	
	
	

	F. Implementation Team Members
	
	
	
	

	G. Other Implementation Support
	
	
	
	

	H. Innovation Deliverers
	
	
	
	

	I. Innovation Recipients
	
	
	
	




ROLES SUBDOMAIN
This subdomain includes the roles of individuals involved with implementing, delivering, and/or receiving the innovation. Terms for implementation and innovation roles are used inconsistently and sometimes synonymously in the literature (Greenhalgh, Robert, et al., 2004); as a result, it is important for each user to clearly define roles for each project. Each of the roles listed below may reside in the Inner or Outer Setting. For example, blended implementation facilitation approaches involve Implementation Facilitators who may be affiliated with a centralized entity in the Outer Setting and who partner with an Implementation Lead in the Inner Setting (S. N. Smith et al., 2020).

Leaders
The updated CFIR divides formal leadership roles into two levels (see below). Commitment of individuals (see also Characteristics: Motivation) in formal leadership roles at multiple levels is a significant and frequently assessed determinant of implementation outcomes (Kirk et al., 2015). Commitment, involvement, and accountability (see also Characteristics: Motivation and Opportunity) of leaders and managers have a significant influence on the success of implementation (Klein et al., 2001; Meyers et al., 1999; VanDeusen Lukas et al., 2007). Anything less than wholehearted support from leaders, dooms implementation to failure (Repenning, 2002). Leadership support in terms of commitment and active interest leads to a stronger implementation climate which is, in turn, related to implementation effectiveness; this association is strengthened, the more users are required to work together to implement (Helfrich, Weiner, et al., 2007; Klein et al., 2001). Committed leaders have managerial patience (taking a long-term view rather than short-term) to allow time for the oft-inevitable reduction in productivity until the innovation takes hold (Klein et al., 2001) and can be important conduits to help persuade other individuals via interpersonal channels and by modeling norms (see Culture: Learning-Centeredness) associated with implementing an innovation (Leeman et al., 2007). Leaders are important for their ability to network (see also Relational Connections) and negotiate for resources (see also Available Resources), allocating time (see also Characteristics: Opportunity) and priority (see also Relative Priority). 

A. High-level Leaders
Individuals with a high level of authority, including key decision-makers, executive leaders, or directors.

High-level Leaders include leaders with the authority to dedicate resources and to make decisions about whether to adopt, implement, and or/sustain the innovation (see Opportunity) (Dy et al., 2015). 

The involvement of leaders and managers (Klein et al., 2001; Moretto et al., 2019; VanDeusen Lukas et al., 2007) is often critical to implementation success (see Motivation). Different levels of leadership may have differential effects on implementation success, thus the updated CFIR distinguishes between levels of leadership (see Mid-level Leaders below) (Ilott et al., 2012). 

Regarding quantitative measurement of this construct (see also Characteristics: Motivation): In a systematic review of quantitative measures related to implementation, Weiner et al. identified 24 measures (Weiner et al., 2020). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), 17 measures (70.83%) had sufficient information for assessment and scores ranged from -1 to +14. The Implementation Leadership Scale (Aarons et al., 2014) had the highest score of 14. Results indicate the need for continued development of high-quality measures.

B. Mid-level Leaders
Individuals with a moderate level of authority, including leaders supervised by a high-level leader who supervise others.

Mid-level managers are a key link between strategic decisions from High-level Leaders and the people who must execute implementation and accomplish delivery of the innovation (S. Birken et al., 2018; S. A. Birken & Currie, 2021). Mid-level Leaders can include clinical leaders who often lead implementation efforts (Ilott et al., 2012) and/or direct supervisors of Implementation Leads and others involved in implementation. Mid-level leaders are benefited by having skills in mediating between high-level strategy in the Inner Setting and day-to-day activities and in diffusing, selling, and synthesizing information related to the innovation and its implementation (see Capability) (S. Birken et al., 2018). These leaders are more likely to support implementation if they believe that doing so will promote their own Inner Setting goals (see also Inner Setting: Mission Alignment) and if they feel involved in discussions about the implementation (Meyers et al., 1999).

See High-level Leaders for information on potential quantitative measures.

C. Opinion Leaders
Individuals with informal influence on the attitudes and behaviors of others.

Opinion Leaders have informal influence on the attitudes and behaviors of people involved with implementing or delivering the innovation (Flodgren et al., 2011; Greenhalgh, Robert, et al., 2004; E. Rogers, 2003). Waltz et al. reported on one study that found that informing opinion leaders was the fifth most commonly recommended implementation strategy by participating implementation experts (Waltz et al., 2019). 

The original CFIR elaborated on this role further by acknowledging that opinion leaders can exert a strong negative or positive effect (Locock et al., 2001). The role and definition of opinion leaders is varied and complex. Locock et al. highlighted two types of opinion leaders: experts and peers (Locock et al., 2001). Expert opinion leaders exert influence through their authority and status (see Opportunity) (Greenhalgh, Robert, et al., 2004). Peer opinion leaders exert influence through their representativeness and credibility (Greenhalgh, Robert, et al., 2004). Implementation Facilitators or Leads may use Opinion Leaders in a social system as “lieutenants” in diffusion activities (E. Rogers, 2003). Opinion leaders can lose the respect of their peers if they come to be regarded as a professional change agent (E. Rogers, 2003; L. Rogers et al., 2020). The effect of Opinion Leaders on promoting use of innovations is mixed based on a review of randomized control trials ranging from -6% to +25% in improving behaviors of healthcare professionals (Doumit et al., 2007).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Dorsey et al. identified five measures (Dorsey et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), three (60%) of the measures could not be scored, one had a score of zero and the other a score of two. Results indicate the need for continued development of high-quality measures.

D. Implementation Facilitators
Individuals with subject matter expertise who assist, coach, or support implementation.

Implementation Facilitators are individuals with subject matter expertise who assist, mentor, coach, or support implementation (S. N. Smith et al., 2020). The original CFIR elaborated further, stating that the PARiHS framework describes facilitators who are task-oriented versus holistic, the latter approach being valued more highly than the former (Rycroft-Malone, Kitson, et al., 2002). Ideally, “the role of the appropriately prepared facilitator, along with the team(s) they are working with, is to construct a programme of change that meets individual and team learning needs” (A. L. Kitson et al., 2008)(p 22). Implementation Facilitators may include any individual who provides guidance to the Implementation Leads or Teams (Ritchie et al., 2020; Solberg et al., 2021). Implementation Facilitators can play an integral role throughout implementation, formally influencing or facilitating innovation decisions in a desirable direction. External facilitators usually have professional training in a technical field related to organizational change science or in the technology being introduced into the organization (Ritchie et al., 2020). This role includes outside researchers who may be implementing a multi-site innovation study and other formally appointed individuals from the Outer Setting, e.g., a facilitator from a corporate or regional office or a hired consultant. Strong Implementation Facilitators have characteristics of empathy, curiosity, commitment, critical thinking, and advancing equity (Metz et al., 2020) and skills in five overarching areas: building relationships; changing processes; transferring knowledge and skills for continued learning; planning and leading; assessing people, process, and outcomes (see Characteristics) (Ritchie et al., 2020).

E. Implementation Leads
Individuals who lead efforts to implement the innovation.

Implementation Leads may emerge organically out of a grassroots (bottom-up) initiative to e.g., improve use of an innovation (Bonawitz et al., 2020; Damschroder, Banaszak-Holl, et al., 2009). Alternatively, Implementation Leads may be identified through top-down assignment. Ilot et al. found that “none of the instigators” of implementation were formally appointed in their cross-case comparison study, though some ultimately assumed that role (Ilott et al., 2012). Individuals who volunteer to lead may be more effective than those who were assigned the role (Bonawitz et al., 2020). 

[bookmark: _Hlk100905325]The term Implementation Lead is used to focus on individuals who are leading the implementation effort. These individuals take on the role as coordinator, project manager, team leader, or other similar responsibility. These leaders may or may not have dedicated time allocation to the role (see Opportunity). The term champion may be used to describe the person leading implementation (Miech et al., 2018); it is important to distinguish the role of champion versus championing behavior that can be exhibited by many of the listed implementation roles (see Motivation). Implementation Leads benefit from having project management skills, including critical thinking, influence, motivation, grit, conscientiousness, negotiation, participatory leadership style, and problem-solving (see Characteristics) (Barron & Barron, n.d.-a; Bonawitz et al., 2020; Müller & Turner, 2010). 

The original CFIR elaborated on this role further by noting that ideally, Implementation Leads dedicate themselves to supporting, marketing, and ‘driving through an [implementation]’ (Greenhalgh, Glenn Robert, et al., 2004), overcoming indifference or resistance that the innovation may provoke in an organization. Ideally, Implementation Leads bring a high degree of passion, creativity, and willingness to take risks in accomplishing implementation goals (see Characteristics) (Maidique, 1980). There is strong to moderate support for the role of Implementation Leads on implementation outcomes, (Greenhalgh, Robert, et al., 2004; Helfrich, Weiner, et al., 2007; Miech et al., 2018; E. Rogers, 2003) though a more recent review found mixed impacts (Santos et al., 2022).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Dorsey et al. did not identify any measures (search terms included implementation leader, coordinator, project manager, or team leader), but they did identify five measures related to champions (search terms included champion, transformational leader, campaigner, promoter, proponent, or supporter) (Dorsey et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), scores for the three champion measures that could be assessed ranged from -1 to +5. Results indicate the need for continued development of high-quality measures.

F. Implementation Team Members
Individuals who collaborate with and support the Implementation Leads to implement the innovation, ideally including Innovation Deliverers and Recipients.

Implementation Team Members include individuals who directly or indirectly participate in implementation and support the Implementation Leads. Implementation teams can play a critical role in implementation (Dy et al., 2015; Klein & Sorra, 1996; Means et al., 2020; Sue Dopson & Louise Fitzgerald, 2006), because Implementation Leads are not as effective alone (Miech et al., 2018). The original CFIR elaborated that engaging team members tasked with implementing an innovation (or to be “first users”), is an often-overlooked part of implementation; implementation teams ideally include deliverers and recipients. It is vital that Implementation Team Members are carefully and thoughtfully selected or respectfully encouraged to volunteer (Edmondson et al., 2001; Greenhalgh, Robert, et al., 2004; Pronovost et al., 2008) (see also Teaming, Engaging). The positive influence of having the “right people in the right seats” (Collins, 2009) is strong; having the wrong people or missing key opportunities to engage important individuals on the team can have negative influence on implementation success. 

G. Other Implementation Support
Individuals who support the Implementation Leads and/or Implementation Team Members to implement the innovation.

Other key roles in implementation include individuals who assist the Implementation Leads and Team Members with implementation. These individuals can perform many different functions, including providing technical assistance for information technology, human resources, contracting, etc. It can also include integrators who help to build relationships between Inner Settings (Dy et al., 2015). 

H. Innovation Deliverers
Individuals who are directly or indirectly delivering the innovation.

Dy et al. (Dy et al., 2015) include administrators, clinicians, and others who deliver or support delivery of the innovation (within and outside the Inner Setting). Users are strongly encouraged to use the published CFIR Outcomes Addendum to guide conceptualization of this role because Deliverers can play multiple roles, e.g., implementation team members, opinion leaders, or implementation leads, in addition to delivering the innovation (Damschroder et al., 2022).

I. Innovation Recipients
Individuals who are directly or indirectly receiving the innovation. 

[bookmark: _Hlk107336062]Innovation Recipients include anyone expected to benefit from implementation of the innovation. It is important to center recipients to help ensure their needs (see Process: Assessing Needs) are prioritized (see Inner Setting: Culture-Recipient-centeredness) (Dy et al., 2015; Godbee et al., 2020). Types of recipients have included, but are not limited to, community health workers, outreach teams, nurses, community members within communities (Naidoo et al., 2018), teachers, parents, students, food service staff (Norman et al., 2015; Okamoto et al., 2020; Tabak & Moreland-Russell, 2015) in schools, or farmers and extension service individuals in farming (Tinc et al., 2018). Other terms used for Innovation Recipients have included consumers or clients. Innovation Recipients are determined by the goals and focus for implementing an innovation. 

The original CFIR acknowledged that within healthcare, many theories of research uptake or implementation acknowledge the importance of accounting for patient (recipient) characteristics (Feldstein & Glasgow, 2008; Graham & Logan, 2004; Rycroft-Malone, Kitson, et al., 2002). Users are strongly encouraged to use the published CFIR Outcomes Addendum to guide conceptualization of this role because recipients can play multiple roles, e.g., implementation team members, in addition to receiving the innovation (Damschroder et al., 2022). 

CHARACTERISTICS SUBDOMAIN
This subdomain includes the characteristics of individuals involved with implementing, delivering, and/or receiving the innovation. It includes characteristics related to professional skills and capabilities, autonomy, and level of involvement (Ashok et al., 2018; Dy et al., 2015; Moretto et al., 2019). Some users combine use of the CFIR with the Theoretical Domains Framework (TDF) (S. A. Birken et al., 2017), which was developed with the intent “…to simplify and integrate a plethora of behavior change theories and make theory more accessible to, and usable by, other disciplines” (Cane et al., 2012). The TDF contains 84 behavior change-related constructs, organized into 14 domains. TDF domains are, in turn, mapped to an even more highly synthesized representation called the COM-B system (Michie et al., 2011, 2014). The COM-B was developed as a simplified system by which to acknowledge key domains related to behavior change based on consensus of behavioral theorists and a principle of criminal law defining specific prerequisites for volitional behavior. Three of the updated Characteristics are based on this COM-B system. The COM-B posits that the broad categories of Capability (e.g., skills), Opportunity (e.g., autonomy), and Motivation (e.g., commitment) shape behavior (Michie et al., 2011). We encourage users to draw on this extensive work and the work of other individual-level behavior change scientists (e.g., Theory of Planned Behavior (Ajzen, 2011) or the Social Ecological Theory (Stokols, 1996)) when more detailed theories are needed. Alternatively, users may rely on role-specific theories, for example, facilitation (Albers et al., 2020; Metz et al., 2020) and project management (Barron & Barron, n.d.-b; Müller & Turner, 2010) theories relevant for Implementation Facilitators and Implementation Leads; leadership (Albers et al., 2020; Metz et al., 2020) theories relevant for High- and Mid-level Leaders. 

A. Need
The individual(s) has deficits related to survival, well-being, or personal fulfillment, which will be addressed by implementation and/or delivery of the innovation.

Aims, wishes, and needs are important to assess for all constituents (Breimaier et al., 2015) (see also Process: Assessing Needs), and the level of awareness of recipient and deliverer needs is an important implementation determinant (Dy et al., 2015; Godbee et al., 2020). Within healthcare delivery settings, consideration of patient needs must be integral to any implementation that seeks to improve patient outcomes (Institute of Medicine, 2001). 

B. Capability
The individual(s) has interpersonal competence, knowledge, and skills to fulfill Role.

Michie et al. include psychological and physical ability (Michie et al., 2011) within Capability. Intrapersonal competence, knowledge, and skills to fulfill roles are important for successful implementation (Ashok et al., 2018; Dy et al., 2015). Past experiences with implementation and/or the innovation helps build capability (King et al., 2019). Capabilities including personal traits of competence and learning style are important for tailoring training strategies (Barwick et al., 2020; Greenhalgh, Robert, et al., 2004).

The original CFIR elaborated further saying that the competence of individuals to judge the effectiveness of an innovation is facilitated by their understanding of underlying principles that justify using the innovation (E. Rogers, 2003). Skilled use and delivery of the innovation is a key outcome metric for effective implementation (Klein & Sorra, 1996), but assessments of skill can also be a key implementation determinant; see the CFIR Outcomes Addendum for more detail about the nuanced but important distinctions between determinants and outcomes (Damschroder et al., 2022). Capability is important to assess at individual and sub-group levels to assess quality of implementation and prospects for sustainability. If knowledge, for example through training (see Inner Setting: Access to Knowledge and Information), is not obtained prior to an individual having to use the innovation, rejection and discontinuance are likely (Klein et al., 2001). When knowledge can be codified and transferred across contexts, implementation is more likely to be successful (Greenhalgh, Robert, et al., 2004).
[bookmark: _Hlk110510849]
Self-efficacy, confidence in one’s ability to make the change, has been widely studied and is among the most common individual measures in theories of individual change (Bandura, 1977; R. P. Grol et al., 2007; US DHHS-National Cancer Institute, 2005). Individuals with high confidence in their capability are more likely to embrace the innovation and exhibit committed use even in the face of obstacles. If individuals are not confident in their ability to use the innovation or experience a level of failure early-on, they may not be motivated to persist in the face of challenges that may arise (US DHHS-National Cancer Institute, 2005).

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Stanick et al. identified 104 measures plus 28 subscale measures of knowledge and beliefs about the innovation and 24 measures plus 16 subscale measures of self-efficacy (Stanick et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), The Texas Christian University Training Needs Survey (Simpson, 2002) achieved the highest measurement score of 13 out of a maximum quality score of 36 for knowledge and beliefs. The Counselor Activity Self-Efficacy Scales (CASES) (Lent et al., 2003) achieved the highest PAPERS score for self-efficacy, scoring 15. These findings indicate the need for continued development of high-quality measures. 

C. Opportunity
The individual(s) has availability, scope, and power to fulfill Role.

Michie et al. broadly define opportunity as “all the factors that lie outside the individual that make the behavior possible or prompt it” (Michie et al., 2011). In the updated CFIR, themes related to this construct are specific to implementing and delivering an innovation in the Inner Setting, including staff availability and sufficient time allocation, autonomy, and control to fulfill the role (Ashok et al., 2018; Dy et al., 2015; Means et al., 2020; Moretto et al., 2019). The quality of support provided by the Inner Setting to individuals is positively associated with implementation (Ovretveit, 2002). 

The original CFIR provided further elaboration on this construct. Allocation of time by the organization is a key component of Opportunity; individuals involved in implementation will be more effective if they have dedicated time rather than as a distraction on top of other job duties (Feldstein & Glasgow, 2008). Implementation will be more effective when key individuals dedicate time and energy and are empowered and supported by their organization in their efforts to implement and deliver the innovation (Brach et al., 2008; Feldstein & Glasgow, 2008; Fixsen, 2007). However, Inner Settings may have “slack resources” (see also Inner Setting: Work Infrastructure) that enables people to “squeeze” time on top of their regular duties, to implement the innovation without noticeable unintended impacts. Ideally, leaders empower Innovation Deliverers and Implementation Leads and Teams by providing autonomy from rules, procedures, and systems of the organization so they can establish creative solutions to existing problems and generate support from other members of the organization. 

D. Motivation
The individual(s) is committed to fulfilling Role.

Motivation includes brain processes that energize and direct behavior (Michie et al., 2011) and commitment, the act of binding oneself to a course of action intellectually and/or emotionally (Cane et al., 2012). This construct includes commitment of individuals to fulfill their role (Ashok et al., 2018; Dy et al., 2015). Perceptions of the commitment of leaders was captured in the original CFIR as part of the Inner Setting, but the updated CFIR recognizes the importance of capturing this theme for all individual roles. Enthusiastic use of an innovation is reflected by a positive affective response to the innovation (Klein & Sorra, 1996). Klein et al. define implementation outcomes based on measures of enthusiastic versus compliant use (Klein & Sorra, 1996); thus, care should be taken to clearly capture these concepts as determinants of implementation versus implementation outcomes; refer to the CFIR Outcomes Addendum for more detail (Damschroder et al., 2022). Often, subjective opinions obtained from peers based on personal experiences are convincing and help to generate enthusiasm (Pronovost et al., 2006). The converse is true as well, creating a negative source of active or passive resistance (Meyers et al., 1999; Saint et al., 2009). The degree to which new behaviors are positively or negatively valued heightens intention to change, which is a precursor to actual change (Gershon et al., 2004). 

The following paragraphs provide further elaboration for individual-level constructs from the original CFIR that are included as themes within the new Motivation construct.

Championing as a behavior can be an important indicator of Motivation (Bonawitz et al., 2020; Miech et al., 2018). Individuals exhibiting this level of commitment are actively involved with the implementation and willing to risk informal status and reputation because they believe so strongly in the innovation (Schon, 1963). Such highly committed, championing behavior may occur across roles. For example, deliverers are most effective when they can defend and develop cross-functional coalitions of individuals who strongly believe in the innovation and are able to articulate the benefits in a way to move other individuals to fully embrace the innovation.

Individual stage of change reflects the phase an individual is in, as they progresses toward skilled, enthusiastic, and sustained use of the innovation (R. P. Grol et al., 2007; Klein et al., 2001). Prochaska’s trans-theoretical model characterizes stages of change as pre-contemplation, contemplation, preparation, and action and maintenance (Prochaska & Velicer, 1997). Rogers’ diffusion theory delineates five stages (E. Rogers, 2003). Grol et al. describe a five-stage model with ten sub-stages based on their synthesis of the literature (R. P. Grol et al., 2007).

How individuals perceive their organization (Inner Setting) and their relationship and commitment to the Inner Setting may affect willingness fully engage in implementation efforts or to use the innovation (Abraham, 2000; Cummings et al., 2007; Estabrooks et al., 2007; Greenberg, 1990). How strongly organizational identity is taken on by individuals may bolster implementation or delivery of the innovation (Pearce & Ensley, 2004; A. C. Smith et al., 1983). Within the Inner Setting, the alignment between the meaning individuals attach to the innovation versus the meaning communicated by upper management has a strong influence on whether key individuals will commit to the innovation (Greenhalgh, Robert, et al., 2004). For example, an innovation that leadership believes will improve performance may be perceived as a threat to autonomy in treatment decisions by physicians. Meaning in this context can be negotiated and reframed through discussions across organizational networks (Greenhalgh, Robert, et al., 2004).

Regarding quantitative measurement for themes related to Motivation, in a systematic review of quantitative measures designed to assess individual characteristics in implementation, Stanick et al. found 2 measures of stage-of-change (Stanick et al., 2021) and 7 measures plus 3 subscale measures of individual identification with the organization. Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), only one measure could be scored for stage of change and it received a 4 out of a maximum quality score of 36. The Work Environment Scale (Insel & Moos, 1974) achieved the highest PAPERS score for identification with the organization, scoring 7. These findings indicate the need for continued development of high-quality measures. 

IMPLEMENTATION PROCESS DOMAIN
Implementation Process: The activities and strategies used to implement the innovation.

Approaches aimed at sustained implementation approaches vary widely (Lennox et al., 2018). Activities can be accomplished in any order, but the Dynamic Sustainability Framework describes an initial implementation phase that emphasizes getting structures and processes in place according to protocol (including first-order changes that include strategies and tasks to get the innovation initially running day-to-day; e.g., problem-solving, staffing allocations), ideally followed by a longer-term phase of sustained incremental optimization to increasingly improve fit of the innovation with context (including second-order changes to continuously improve by teams with a focus on increasingly deeply embedded processes to establish new routines (Chambers et al., 2013)). This approach helps to ensure sustained change (Reed et al., 2018).

The original CFIR elaborated further by highlighting that theories abound in how implementation (or change) should be enacted, embodied by theories of total quality management, integrated care, complexity theory, organizational learning, and others (R. P. Grol et al., 2007). Essential activities of the implementation process common across organizational change models and aligned with advances in implementation science are included in this domain. These activities may be accomplished formally or informally on a spectrum from bottom-up grassroots or top-down mandated change efforts. Often changes are made in a spiral, stop-and-start, or incremental approach to implementation (Van de Ven et al., 1999). Constructs broadly reflect the plan-do-study-act (adapt/abandon) (PDSA) approach to incremental testing and implementation (Institute for Healthcare Improvement, 2003; Perla et al., 2013): Planning, Doing, Reflecting and Evaluating, and then Adapting in response to the evaluation. Ideally, each activity is revisited, expanded, refined, and re-evaluated as needed, throughout the course of initial and sustained implementation.

Regarding quantitative measurement of this domain: In a systematic review of quantitative measures related to implementation, Dorsey et al. identified four measures (Dorsey et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), The Implementation Phases Inventory (Bradshaw et al., 2009) had the highest score (10), followed closely by the Veterans Health Administration Continuous Quality Improvement Degree of Implementation Survey (V. A. Parker et al., 1999) with a score of 9. Results indicate the need for continued development of high-quality measures. 

A. Teaming
Join together, intentionally coordinating and collaborating on interdependent tasks, to implement the innovation.

Researchers have noted the important influence of team capabilities, social relationships, teamwork, and morale in accomplishing their goals (see also Implementation Team Members and Characteristics) (Chan et al., 2011; A. L. Parker et al., 2019; L. Rogers et al., 2020; Sarkies et al., 2020; Spitzer-Shohat et al., 2018), which are encapsulated within Edmondson’s concept of teaming (Edmondson, 2012). Working with teams, rather than relying a “hero-model” where motivated individuals do all or most of the work, is an important ingredient for sustained change (Doyle et al., 2013; Edmondson, 2012; Miake-Lye et al., 2020). Edmondson describes levels of maturity in teaming: 1) the need for teaming is recognized; 2) individuals communicate; 3) steps and hand-offs are coordinated; 4) reciprocal and interdependent action unfolds; 4) teams take time and space to reflect; 5) teaming mindset in psychologically safe spaces is adopted (Edmondson, 2012). 

Strategies to build coalitions and conduct local consensus discussions (key activities in teaming) are among the most frequently recommended strategies to address implementation barriers (Waltz et al., 2019). The original CFIR asserted that any one role cannot function in isolation; relationships between individuals can be more important than individual roles or individual characteristics (Plsek & Wilson, 2001).

C. Assessing Needs
Collect information about priorities, preferences, and needs of people. Use this construct to capture themes related to Assessing Needs that are not included in the subconstructs below.

Assessing the needs of both recipients and deliverers to guide the implementation process is an important determinant to implementation success (Ashok et al., 2018; Dy et al., 2015) as well as equity in implementation. 

1. Innovation Deliverers
Collect information about the priorities, preferences, and needs of deliverers to guide implementation and delivery of the innovation.

Assessing deliverer needs facilitates the “Quadruple Aim,” which includes improving the work-life and well-being of clinicians and staff (Bodenheimer & Sinsky, 2014).

2. Innovation Recipients
Collect information about the priorities, preferences, and needs of recipients to guide implementation and delivery of the innovation.

Assessing recipient needs facilitates patient-centered care and patient safety culture within healthcare delivery (Nieva & Sorra, 2003) and is included in implementation process frameworks, e.g., Getting to Outcomes (Wandersman et al., 2000).

C. Assessing Context
Collect information to identify and appraise barriers and facilitators to implementation and delivery of the innovation.

Assessing context is foundational within implementation science (Damschroder, Aron, et al., 2009; Nilsen & Bernhardsson, 2019; J. D. Smith et al., 2020; Wierenga et al., 2013) and ideally utilizes a determinant framework to guide the assessment (Damschroder, 2020; Nilsen, 2015; Nilsen & Bernhardsson, 2019). Assessments should consider all salient contextual factors — both modifiable and non-modifiable. Workarounds can be developed for non-modifiable factors, and strategies can be targeted to modify factors (e.g., increase the knowledge of deliverers about the innovation).

D. Planning
Identify roles and responsibilities, outline specific steps and milestones, and define goals and measures for implementation success in advance.

The fundamental objective of planning is to design a course of action to promote effective implementation by building local capacity for using the innovation, collectively and individually (Mendel et al., 2008); this construct includes contingency planning (Dy et al., 2015), goal-setting (see also Reflecting and Evaluation for monitoring progress toward set goals), selecting strategies, and occurs within context of incremental implementation approaches or testing cycles. 

The original CFIR elaborated on this construct, stating that regardless of the degree of complexity of the innovation, simple, clear, and detailed implementation plans, schedules, and task assignments contribute to successful implementation (Gustafson et al., 2003). The specific steps in plans should be based on the underlying theories or models used to promote change at organization and individual levels (R. P. Grol et al., 2007). For example, the Institute for Healthcare Improvement (Institute for Healthcare Improvement, 2003, 2005), Grol et al. (R. Grol et al., 2005), and Glisson and Schoenwald (Glisson & Schoenwald, 2005) describe comprehensive approaches to implementation on which implementation plans can be developed. However, these theories prescribe different sets of activities because they were developed in different contexts (though commonalities exist as well). Grol et al. list 14 different bodies of theories for changing behaviors in social or organizational contexts (R. P. Grol et al., 2007), and Estabrooks et al. list 18 different models of organizational innovation (Estabrooks et al., 2006). Thus, the content of plans will vary depending on the theory or model being used to guide implementation and the context within which implementation will occur. 

Setting goals and identifying metrics or measures to track progress are integral aspects planning (Greenhalgh, Robert, et al., 2004; E. Rogers, 2003). Planned measures should include implementation and innovation outcomes that are important to key constituencies (von Thiele Schwarz et al., 2019), including at a minimum, leaders, deliverers, and recipients (Damschroder et al., 2022). Goals should be specific, measurable, attainable, relevant, and timely (the SMART rubric) (Brach et al., 2008); goal planning includes documenting objectives, benchmarks, and timeline with consideration of feasibility and adequacy (Dy et al., 2015). Note that the degree to which monitoring and evaluation occurs is captured in Reflecting and Evaluating.

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Dorsey et al. identified five measures (Dorsey et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), The Community Leader Survey (Planning) (Valente et al., 2007) had the highest score of seven. Results indicate the need for continued development of high-quality measures.

E. Tailoring Strategies
Choose and operationalize implementation strategies to address barriers, leverage facilitators, and fit context.

Implementation strategies are chosen and tailored to address findings from Assessing Needs and Assessing Context (Powell et al., 2017). The Expert Recommendations for Implementing Change (ERIC) provides a list of strategies (Powell et al., 2015); Waltz et al. reported recommendations from implementation experts about which strategies might best address each CFIR barrier (Waltz et al., 2019); this can provide an initial starting point to select strategies. There are many approaches for tailoring strategies (Powell et al., 2017), including implementation mapping (Fernandez et al., 2019), which can be used to operationalize chosen strategies and then reported following published guidelines (Proctor et al., 2013).

F. Engaging
Attract and encourage participation in implementation and/or the innovation. Use this construct to capture themes related to Engaging that are not included in the subconstructs below.

This construct includes attracting and involving appropriate individuals — specifically deliverers and recipients – in the implementation and use of the innovation through a combined strategy of social marketing, education, role modeling (Cruess et al., 2008), training, and other similar activities (see also Assessing Needs). Engaging deliverers and recipients of an innovation is an often overlooked part of implementation (Pronovost et al., 2008), but doing so helps ensure sustained change (Doyle et al., 2013; Lennox et al., 2018, 2020). As a result, it is important to identify and engage deliverers and recipients early and often (Breimaier et al., 2015). The original CFIR asserted that if supporters of the innovation outnumber and are better strategically positioned than the opponents, the implementation is more likely to be successful (Greenhalgh, Robert, et al., 2004). 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Dorsey et al. identified one measure (Dorsey et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), The single measure scored 2 for predictive validity; no other information on validity was available. Results indicate the need for continued development of high-quality measures.

1. Innovation Deliverers
Attract and encourage deliverers to serve on the implementation team and/or to deliver the innovation.

Engaging potential deliverers in meaningful problem-solving is one of five interactive elements critical to transform patient care (VanDeusen Lukas et al., 2007).

2. Innovation Recipients
Attract and encourage recipients to serve on the implementation team and/or participate in the innovation.

Engaging individuals early in implementation who share similar socioeconomic, professional, educational, and cultural backgrounds with intended recipients is more likely to lead to higher participation in the innovation (Dopp et al., 2019; Ilott et al., 2012).

G. Doing
Implement in small steps, tests, or cycles of change to trial and cumulatively optimize delivery of the innovation.

Doing includes using iterative approaches such as Plan-Do-Study-Act change cycles or incremental steps instead of implementing all components in all planned areas within a specified period (Ashok et al., 2018; Dy et al., 2015). The original CFIR elaborated further, stating that taking an incremental approach leads to breaking the innovation down into manageable parts that can be implemented incrementally (Damanpour, 1991). The ability to implement an innovation incrementally (sometimes referred to as divisibility (R. P. Grol et al., 2007)) can help decrease perceptions of innovation complexity and thus implementation difficulty. Thus, more complex innovations especially benefit from incremental implementation (Damanpour, 1991; Grossman, 1970; Normann, 1971). In addition, incremental approaches allow deliverers to have enough time to do their work and to learn new skills associated with the new innovation (Helfrich, Weiner, et al., 2007). Successes in early increments of the implementation help increase confidence, give an opportunity to adjust the innovation or implementation (see Adapting), and gain new “believers.” Usability testing (with deliverers and recipients) promotes successful adaptation of the innovation (Feldstein & Glasgow, 2008). Dry runs (simulations or practice sessions) to allow team members to learn how to use the innovation before going live (Edmondson et al., 2001) is also beneficial. 

Doing also includes trialing, which allows for time to build experience and expertise, reflect upon and test the innovation (Rycroft-Malone, Kitson, et al., 2002), gain confidence, and build an environment of psychological safety (Edmondson et al., 2001). The ability to trial is a key feature of the PDSA approach, allowing users increase coordination to manage interdependence (see also Trialability) (Leeman et al., 2007; Rabin et al., 2008). Implementers or deliverers need to be able to stop the innovation and reverse its effects if it causes problems or is ineffective (Feldstein & Glasgow, 2008). Results from trials will provide needed information about how best to implement to other units to minimize workflow disruption.

H. Reflecting & Evaluating
Collect and discuss quantitative and qualitative information about the success of implementation and/or the innovation. Use this construct to capture themes related to Reflecting & Evaluating that are not included in the subconstructs below.

Though less attention has been paid historically to the need for group and personal reflection, more recent literature is acknowledging its key role in strong teaming and team-building (Edmondson, 2012). Dedicating time for reflecting or debriefing before, during, and after implementation is one way to promote shared learning and improvements (Edmondson et al., 2001). The original CFIR asserted that these times of reflection help foster a learning climate – one in which a successful implementation can be ingrained into institutional memory and help improve the odds for future implementations (Edmondson et al., 2001; Simpson & Dansereau, 2007). Even failures, when reflected upon in an effective way, can lead to future success when the root causes are uncovered with psychologically safety (Klein & Sorra, 1996); failure is key for strengthening learning within organizations (Lapré & Nembhard, 2011). 

Timely availability to data for monitoring, evaluation, and process improvement is important (Dy et al., 2015). The original CFIR highlighted that data to support reflection and evaluation includes quantitative and qualitative feedback about the experience, progress, and quality of implementation efforts. Evaluation includes traditional forms of feedback, such as reports and graphs, as well as qualitative feedback and anecdotal stories of success (US DHHS-National Cancer Institute, 2005). Feedback on progress toward those goals or objectives is a key behavior change technique in many individual behavior change theories and models (Carey et al., 2018; US DHHS-National Cancer Institute, 2005) and has strong to moderate evidence supporting implementation at an organizational level (Greenhalgh, Robert, et al., 2004). One review found that effects of using audit and feedback mechanisms to improve practices can lead to small to moderate effects (Jamtvedt et al., 2006), a finding confirmed by a more recent review (Ivers et al., 2012). It is hard for people to continue the work without sufficient feedback that is tightly coupled to goals that are important to them (Hysong et al., 2006). Reviewing progress toward goals allows people to assess whether the innovation is creating value (Jamtvedt et al., 2006). 

Regarding quantitative measurement of this construct: In a systematic review of quantitative measures related to implementation, Dorsey et al. identified five measures (Dorsey et al., 2021). Using PAPERS criteria of measurement quality with an aggregate scale ranging from -9 to +36 (Lewis, Mettert, Stanick, et al., 2021), three were assessed with score ranging from 2 to 8. The Community Leader Survey (Prevention Activity Progress Subscale) (Valente et al., 2007) had the highest score of eight. Results indicate the need for continued development of high-quality measures.

1. Implementation 
Collect and discuss quantitative and qualitive information about the success of implementation.

This construct includes tracking progress towards achieving implementation goals and milestones using rigorous and pragmatic monitoring and evaluation methods (Greenhalgh, Robert, et al., 2004; E. Rogers, 2003)

2. Innovation
Collect and discuss quantitative and qualitative information about the success of the innovation. that indicates the degree to which innovation outcomes are achieved.

This construct includes monitoring and optimizing outcomes for key constituencies (Damschroder et al., 2022; von Thiele Schwarz et al., 2019) using rigorous and pragmatic monitoring and evaluating methods. 

I. Adapting
Modify the innovation and/or the Inner Setting for optimal fit and integration into work processes.

There is extensive literature that emphasizes the key role of adaptations to ensure optimal fit between the innovation and setting(s) within which it is being implemented and delivered (Chambers et al., 2013; Chambers & Norton, 2016; Greenhalgh, Robert, et al., 2004; Hill et al., 2018; Kerins et al., 2020; Lennox et al., 2018; Moore et al., 2021; Stirman et al., 2019; von Thiele Schwarz et al., 2019; Wells et al., 2020). Most of the literature focuses on adapting the innovation but adaptations of the setting (e.g., workflows) are often needed as well, to optimize fit (Chambers et al., 2013; Hill et al., 2018; Kerins et al., 2020; Wells et al., 2020) and achieve optimal sustained outcomes (von Thiele Schwarz et al., 2019). Adapting includes determining and documenting the types of adaptations made, ideally following an adaptation framework (Stirman et al., 2019). We refer users to above cited articles for further guidance on best practices for adapting.
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