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Abstract
Background
Quality improvement collaboratives (QICs) are a common strategy for implementing evidence-based practices; however, there is often variable performance between participating organizations. Few studies of QICs assess the internal facilitation (IF) processes engaged in by participating organizations, which may be key to understanding and enhancing the effectiveness of QICs as an implementation strategy. We examined IF processes among hospitals participating in Maryland’s perinatal QIC to implement national guidelines for reducing primary cesarean births.

Methods
This study followed a mixed-methods embedded case study design. We conducted qualitative interviews with internal implementation leaders at 21 QIC-participating hospitals using a guide informed by the iPARIHS and CFIR frameworks. Two investigators independently coded transcripts in Dedoose using a modified CFIR codebook including seven IF process codes adapted from published categorizations. The investigators also independently applied the CFIR rating system to rate each IF process as a barrier (-2, -1), facilitator (+ 1, + 2), neutral (0), or mixed (X), for each hospital. Final ratings were established through consensus discussions. Average ratings were calculated by hospital and process and charted alongside implementation outcomes from secondary data sources for identification of patterns.

Results
Hospital leaders engaged in a variety of activities within each IF process. The average hospital rating across IF processes ranged from -1.1 to + 1.5. The IF process with the highest average rating was project management (average: 1.0; SD: 0.9), the lowest was planning (average: 0.5; SD: 1.0) and the most variable was providing individual support and accountability (average: 0.5; SD: 1.2). Negative ratings resulted from hospital teams not engaging in an IF process or the activities of hospital teams being insufficient to overcome related contextual barriers. Average IF process ratings were significantly higher among hospitals that implemented more than the median number of practice changes. Multiple contextual determinants influenced each IF process; work infrastructure and relational connections were the most frequent influences across IF processes.

Conclusions
IF processes played an important role in determining implementation success at hospitals participating in a perinatal QIC. Monitoring and strengthening IF processes at participating organizations may enhance the effectiveness of QICs as an implementation strategy.
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Contributions to the literature

	Quality improvement collaboratives (QICs) are a common implementation strategy in perinatal healthcare. We investigate internal facilitation (IF) processes as a determinant of implementation outcomes in perinatal QICs.

	This study advances the literature on the conditions of effective QICs by suggesting a positive relationship between the strength of IF processes and implementation outcomes. Weak IF process may explain why some organizations do not achieve the desired improvements in QICs.

	We also expand on prior research identifying contextual determinants of implementation in perinatal care by mapping these determinants to the IF processes in which they have the strongest influence.





Background
Quality improvement collaboratives (QICs), or learning collaboratives, are an implementation strategy [1] that has been used in a wide range of clinical settings for incorporating evidence-based practices into routine care [2, 3]. The collaborative approach, popularized by the Institute for Healthcare Improvement (IHI) “Breakthrough Series” model in the 1990s [4], typically convenes a group of teams from multiple healthcare organizations who commit to work towards a common goal for improving practice and patient outcomes during a period of one to two years. The effectiveness of QICs as an implementation strategy has been the subject of many studies across clinical areas. Systematic reviews have concluded that QICs are generally, but not always, effective strategies for improving clinical outcomes across organizations [2, 5].
In the United States, the QIC has become a primary strategy for improving maternal health outcomes. Maternal outcomes in the United States are poor compared to peer nations and have worsened in recent decades [6]. Unwarranted variations in care and suboptimal implementation of evidence-based practices contribute to poor maternal outcomes [7]. To support implementation of evidence-based maternity care, U.S. agencies have funded the development of consensus maternal safety bundles [8] and their implementation through state perinatal quality collaboratives [9]. Since the first state perinatal QICs were founded between 2005 and 2010 [10], the strategy has expanded to almost all states, including 36 state perinatal QICs that receive funding from the U.S. Centers for Disease Control and Prevention (CDC) [11]. Several state perinatal QICs have reported marked success in improving outcomes, including reducing morbidity for patients with obstetric hemorrhage in California [12] and perinatal substance use disorder in Ohio [13], as well as reducing cesarean births in Maryland and California [14, 15].
Strategies deployed within a collaborative that are considered to contribute to their successes may include facilitation or technical assistance from the entity coordinating the collaborative [16], cross-organization learning activities [17, 18], and accountability and normative pressure [19, 20]. However, the overall improvements across all organizations participating in a collaborative can mask failures to improve among some participating organizations [5, 18, 20]. In fact, evaluations of perinatal QICs commonly report that up to one-third of participating hospitals do not make the expected improvements in patient outcomes [12, 21, 22]. As a result, recent studies emphasized the need to understand the processes and mechanisms through which QICs achieve improvements in clinical care, both within and between participating organizations [20].
The concept of implementation facilitation, as defined in the integrated PARIHS framework, provides a lens for understanding variable performance within QICs. The iPARIHS framework considers implementation facilitation as “the construct that activates implementation through assessing and responding to characteristics of the innovation and the recipients (both as individuals and in teams) within their contextual setting” [23]. In other words, implementation facilitation is a series of actions performed by one or more individuals in a facilitator role. Within QICs, implementation facilitation can be viewed as operating at two levels—external facilitation by collaborative organizers, who operate outside participating organizations, and internal facilitation that is performed by organizational leaders and is particular to each participating organization.
External facilitation is one of the most well-tested implementation strategies, and the evidence largely supports its effectiveness [24]. However, implementation facilitation has been characterized as a “black box” implementation strategy, with insufficient attention paid to its processes and mechanisms [25]. Internal facilitation is not as well studied as external facilitation, and is less easily observed for implementation support personnel and researchers. Few studies assess the internal facilitation activities at organizations participating in QICs [2, 26], which may be key to understanding and enhancing the effectiveness of QICs as an implementation strategy. For example, the extent of activity by members of participating organizations has been noted as a determinant of QIC success [27].
This study examined internal facilitation processes among hospitals participating in Maryland’s perinatal QIC to implement an obstetric patient safety bundle for reducing primary cesarean births between 2016 and 2018. The objectives of the study were to: 1) describe the internal facilitation roles and processes of labor & delivery staff leading their organization’s participation in the QIC; and, 2) assess the relationship between internal facilitation processes and implementation outcomes.

Methods
Setting and intervention
This study took place as a part of an evaluation of the Maryland Perinatal-Neonatal Quality Collaborative’s initiative to reduce cesarean birth rates between July 2016 and December 2018. This initiative aligned with the Healthy People 2020 goal to achieve a cesarean rate among first-time mothers with low risk pregnancies of 24.7% [28]. The year prior to the initiative, Maryland’s primary cesarean rate was 28.5%, 3 percentage points above the national average [29].
Thirty-one of the thirty-two birthing hospitals in Maryland participated in the initiative and committed to implement practice changes from the Alliance for Innovation on Maternal Health (AIM) Program’s “Safe Reduction of Primary Cesarean Birth” maternal safety bundle (hereafter, the bundle) [30]. At that time, the bundle included 26 discrete policies, practices, and implementation strategies aligned with practice guidelines of the American College of Obstetricians and Gynecologists and other professional associations in maternity care [15]. The Maryland Patient Safety Center, a non-profit organization, served as the external facilitator for the collaborative. External facilitation activities were modelled after the IHI Breakthrough Series [4], and included presentations from national experts, collaborative-wide calls for sharing information and progress, and required monthly data submission of select process and structure measures specified by the AIM program (see Appendix 1 for further details) [15].

Conceptual framework and design
This embedded case study [31] followed a sequential-explanatory mixed-methods design [32]. Quantitative data collected through a previously-published evaluation of Maryland’s initiative [15] allowed for description of implementation outcomes among participating hospitals. These outcomes informed the qualitative methods, which sought to understand the implementation processes and contextual determinants that characterized high- and low-performing hospitals [33]. We adapted the iPARIHS framework to the context of QICs to guide the study (Fig. 1). Specifically, we considered facilitation as taking place both external to participating hospitals (e.g., from the Maryland Patient Safety Center) and internal to participating hospitals. This study focused on internal facilitation (IF) processes and context within each hospital.[image: ]
Fig. 1Conceptual model of external and internal facilitation in quality improvement collaboratives. Note for Fig. 1: Adapted from the iPARIHS framework



Implementation outcomes
We conducted secondary analysis of implementation outcomes among participating hospitals to identify those with the highest and lowest performance during the Maryland perinatal QIC's cesarean initiative. Hospital implementation outcomes were assessed through surveys of internal facilitators at participating hospitals. The survey, described in detail elsewhere [15], included questions about the individuals participating in internal facilitation and the implementation status of all 26 bundle-recommended practices at the beginning and end of the collaborative. Response options for the implementation status of each practice included, “not started,” “planning,” “partially implemented during the collaborative,” “fully implemented during the collaborative,” and “fully implemented prior to the collaborative.” To compare relative implementation performance, we calculated the number of practices, from the list of 26 recommendations, that each hospital reported fully implementing during the collaborative.

Qualitative data collection and analysis
Following a qualitative descriptive approach [34], we subsequently conducted in-depth interviews with internal implementation facilitators at QIC-participating hospitals between September 2019 and March 2020. Twenty-one interviewed leaders were in their positions during the cesarean initiative and were included in this analysis. Leaders from eight hospitals could not be interviewed, due to the QI team leader leaving their position at the hospital (n = 4) or nonresponse to interview invitations (n = 6).
JCK conducted all interviews following a guide informed by the iPARIHS and the Consolidated Framework for Implementation Research (CFIR 1.0) [35] frameworks with input from co-investigators. Hospital profiles with prior survey results were compiled for each hospital prior to the interview, and served as a basis for discussing implementation outcomes. Following the first two interviews, transcripts were shared with co-investigators, and interview guides were revised based on feedback. All but three interviews were audio recorded and transcribed. Three hospitals declined recording, and in those cases a research assistant attended the interview to type verbatim notes.
A coding team of two investigators (JCK and RBB) independently coded each transcript in Dedoose using a codebook based on CFIR 1.0. CFIR 1.0 was selected for the analysis framework due to its robust definitions for included constructs. The investigators inductively refined operational definitions for each construct through data familiarization. During initial thematic analysis with CFIR 1.0, the analysis team determined the existing CFIR 1.0 process constructs (engaging, planning, executing and reflecting/evaluating) did not adequately capture the IF activities described by participants, and conducted a literature review for expanded process frameworks. We modified the most detailed framework, published by Dogherty et. al [36], to differentiate seven categories of IF processes utilized by hospitals in the study: engaging internal facilitators; planning; increasing awareness and motivation; project management; changing systems and structures of care; providing support and accountability; and assessment. The revised coding framework included operational definitions for each of these categories and references to their correspondence with constructs in the Dogherty framework, iPARIHS, and CFIR, which we updated upon publication of CFIR 2.0 [37] (see Appendix 2).
The coding team completed coding in sets of two to three transcripts at a time, and met within one week of coding each transcript to discuss the application of codes and assignment of ratings for IF processes, following a modified CFIR rating system [38]. For each hospital, the IF processes were assigned a rating as a barrier (− 2, − 1), facilitator (+ 1, + 2), neutral (0), or mixed (X). The rating for each category of IF activities reflects the degree to which the activities undertaken—or not undertaken—by the internal facilitators had a positive or negative influence on implementation of the cesarean bundle (Table 1). The two members of the coding team rated each facility transcript independently. During analysis meetings, the team discussed the rationale for their independent ratings to establish a consensus rating. Average ratings were calculated to describe patterns in the strength of IF processes by hospital and IF category. We also calculated descriptive statistics to characterize the individuals engaged in IF across the collaborative.
Table 1Internal facilitation rating rubric


	Rating
	Criteria

	 + 2
(Very positive)
	• Internal facilitator(s) engaged in these activities, and these activities had a strong positive influence on implementation

	 + 1
(Positive)
	• Internal facilitator(s) engaged in these activities, and these activities had a weak positive influence on implementation

	0
(Neutral)
	• Internal facilitator(s) engaged in these activities to some extent, but the influence that these activities had on implementation was not discernably positive or negative

	− 1
(Negative)
	• Internal facilitator(s) did not engage in these activities, and this absence of activity had a weak negative influence on implementation;
• Or, internal facilitator(s) engaged in these activities, but their efforts were insufficient to overcome related barriers with weak influence

	− 2
(Very Negative)
	• Internal facilitator(s) did not engage in these activities, and this absence of activity had a strong negative influence on implementation;
• Or, internal facilitator(s) engaged in these activities, but their efforts were insufficient to overcome related barriers with strong influence

	X
(Mixed)
	• Internal facilitator(s) engaged in these activities, and the influence of activities changed from negative to positive (or vice versa) during implementation
• Or, internal facilitator(s) engaged in these activities, and the influence was positive for one stakeholder group (e.g., nurses) and unable to overcome barriers for another (e.g., physicians)

	ND
(No Data)
	• Insufficient data about activities in to assign a rating





Integration of qualitative and quantitative data
Following completion of qualitative analyses, the quantitative and qualitative results for each hospital were merged for further cross-case comparison, pattern identification, and interpretation [31, 39]. To achieve this integration of methods, we utilized joint displays, recommended for synthesizing complex data in multisite implementation research studies [40]. We prepared a case-ordered predictor-outcomes matrix [41], equivalent to a matrix heat map [40], to display IF process ratings alongside implementation outcomes. To evaluate the relationship between implementation outcomes and average IF process rating, we categorized hospitals into two outcome groups (≤ the median of 4 practice changes fully implemented, and > 4 practice changes) and performed a Mann–Whitney test in Stata 18 [42].
The predictor-outcomes matrix also served as the basis for interpretation discussions among the team of investigators. Team members represented a variety of disciplines, including two nurses, three PhD-trained implementation scientists with research experience in a variety of healthcare settings, and a sociologist. Two team members (BD and JCK) were known to participants through their roles supporting the QIC, which may have influenced data and interpretations.


Results
The 21 internal facilitators who participated included 4 physicians with unit management roles, 12 nurses with unit management roles, 3 nurses not in management roles, 1 certified nurse midwife with a management role, and one performance improvement coordinator (Table 2). The majority of participants were white (n = 18; 85%) and female (n = 20; 95%). All but two participants had 10 or more years of experience in labor & delivery. Nineteen (90%) participants identified as the implementation leader at their hospital, while two (10%) had facilitation roles but were not the leader. Participants represented hospitals with delivery volumes ranging from 300 to over 9,000 births per year. During the two-year collaborative, the median number of practice changes fully implemented by hospitals was 4 (range: 0 to 12).
Table 2Characteristics of interview participants and hospitals included in the study (n = 21)


	Participant Characteristics
	# (%)

	Position

	 Medical Director of Obstetricsa
	4 (19%)

	 Nursing Director or Manager
	12 (57%)

	 Nurse, other role
	3 (14%)

	 Otherb
	2 (10%)

	Race

	 White or Caucasian
	18 (85%)

	 African American
	2 (10%)

	 More than one race
	1 (5%)

	Gender

	 Female
	20 (95%)

	 Male
	1 (5%)

	Ethnicity

	 Not Hispanic
	20 (95%)

	 Hispanic
	1 (5%)

	Years of experience in labor & delivery

	 Less than 10 years
	2 (10%)

	 10 to 20 years
	6 (29%)

	 More than 20 years
	13 (62%)

	Designated bundle implementation leader

	 Yes
	19 (90%)

	 No
	2 (10%)

	Median # of prior QI initiatives led (range)
	5 (1, 50)

	Hospital Characteristics

	 Level of maternal carec

	I
	3 (14%)

	II
	7 (33%)

	III/IV
	11 (52%)

	Median no. of delivering physicians (range)
	20 (5, 93)

	Median no. of births (range)d
	1900 (300, 9200)

	Median no. of 26 bundle practices implemented before collaborative
	7 (1, 16)

	Median no. of 26 bundle practices implemented during the collaborative
	4 (0, 12)


aIncludes one Medical Director of Maternal–Fetal Medicine
bOther includes: Division Director of Midwifery, Performance Improvement Coordinator
cAs defined by ACOG
dRounded to the nearest 100



Engaging internal facilitators
Sixteen hospitals were rated positively for engaging facilitators, four had mixed or neutral ratings, and one had a negative rating (see Appendix 3 for average and median ratings by process). Examples of activities within this process for positive, neutral, and negative ratings are provided in Table 3. All but one hospital reported having one or more facilitators for this initiative who served as the main point of contact for the collaborative and led the planning and execution of quality improvement activities for the unit. Many interviewed facilitators reported being assigned the role by the nature of their positions as nurse managers or medical leadership for the unit. Some hospitals had only one or two individuals serving as facilitators, while hospitals with a standing leadership committee often described that committee as playing the role of an IF team:“We have a group called our patient safety and quality team, which has a representative from every physician group, and from every nursing unit. We meet once a month to approve and discuss new projects... Part of it was done certainly in small groups, but it always came back to the quality and safety team. They were the decision-making team.” (Nurse Facilitator, Hospital T)

Table 3Examples of facilitator activities corresponding to positive and negative ratings within each internal facilitation process


	Positive Rating Examples
	Neutral or Mixed Rating Examples
	Negative Rating Examples

	Engaging internal implementation leaders

	• Interdisciplinary implementation team met regularly, with an engaged physician leader (Hospital Q)
	• Multiple nurses were engaged as internal facilitators but new medical director refused to participate (Hospital C)
	• No individual assumed the internal facilitator role (Hospital A)

	Planning

	• Developed a multi-stage plan using a template from the hospital’s internal performance improvement department (Hospital T)
	• Had informal plans that excluded substantial practice changes because “it takes forever to get policy change here” (Hospital D)
	• Had no plan for practice changes beyond completing the required reporting (Hospital B)

	Increasing awareness and motivation

	• Used multiprong communication approach including persuasive “infomercial” presentations at departmental meetings to “create a sense of urgency,” 2 to 3 separate meetings with each private practice group, fact sheets for physician groups, and regular inclusion in department chair’s newsletter (Hospital N)
	• Presented information at grand rounds meetings that occurred infrequently (Hospital E)
	• Communicated infrequently with staff about the initiative; participant reflected that more communication on the goals would have improved buy-in and engagement (Hospital H)

	Project management

	• Purchased peanut balls and wireless fetal heart rate monitors (Hospital C)
• Coordinated a “field day” for nurses and physicians to participate in labor support training (Hospital K)
	• IF team engaged clinicians in performing case reviews; project management activities had minimal impact on implementation (Hospital R)
	• Hospital did not dedicate anyone’s time to the initiative; the only project management that took place was coordination with performance improvement to collect and report data (Hospital A)

	Changing systems and structures of care

	• Incorporated new documentation of labor support practices in EHR and instituted perioperative huddles which are consistently followed (Hospital S)
• Made recommended certifications a condition of employment (Hospital T)
	• Put policy in place to require documentation of Bishop score for labor induction, but many providers do not follow the policy and there is no enforcement (Hospital M)
	• Recommended but did not require bundle practices; hospital leaders were not supportive of “dictating” physician practice (Hospital B)

	Providing support and accountability

	• Included c-section rates as one of the performance metrics determining physician bonus criteria (Hospital T)
• Chief sent letters to physicians with cases that did not comply with guidelines (Hospital R)
	• Did not share individual rates with providers and practice groups until the later part of the initiative; most providers weren’t aware of their cesarean rates (Hospital I)
	• Did not provide feedback to physicians on cesarean rates because they had a strong negative reaction to open posting of individual performance in a previous initiative (Hospital E)

	Assessment

	• Managed change in system eHR to allow data pulls for multiple hospitals; worked to improve physician documentation to strengthen data quality; discussed results in IF team to identify opportunities for improvement (Hospital O)
	• Received cesarean rates and case compliance from performance improvement division and submitted data to collaborative portal; results were not discussed on unit or used to inform bundle implementation (Hospital B)
	• Physician leaders disinvited nursing from interdisciplinary review of cesarean case compliance (Hospital C)




Nurse managers served as facilitators at 20 hospitals, and typically described the facilitator role as a part of their job duties. Physician engagement as facilitators was more variable between hospitals. Hospitals with mixed/neutral ratings did not have physicians playing supportive IF roles, even when they were in leadership positions and identified members of an IF team. Participants described physician engagement as being influenced by individual motivation and interest, often referencing a “passion” for the topic. Several hospitals with positive ratings stated that they selected individuals to involve as facilitators based on their personal interest in the topic: “whenever we’re starting anything we always look for people that seem to have a passion around the specific thing that we’re working on” (Nurse Facilitator, Hospital M).
The one hospital with a negative rating did not assign any internal facilitator due to low relative priority of the initiative in the hospital at that time. Other contextual determinants that emerged from analysis as influencing this process were relational connections, work infrastructure, individual motivation, and individual capability (Table 4; see Appendix 4 for examples of each determinant by IF process). Work infrastructure, specifically turnover in leadership positions, was the most common barrier to the process of engaging internal facilitators. Team approaches to IF helped to ameliorate this barrier. One hospital that lost implementation momentum due to nursing leadership turnover recovered quickly due to the presence of three committed physicians on the IF team (Hospital U).
Table 4Contextual determinants that commonly influenced internal facilitation, by process


	 	Engaging internal facilitators
	Planning
	Increasing awareness and motivation
	Project management
	Changing systems & structures of care
	Providing support & accountability
	Assessment

	Innovation

	 Source
	 	 	 ✔
	 	 	 	 
	 Evidence base
	 	 ✔
	 ✔
	 	 ✔
	 	 
	 Complexity
	 	 ✔
	 	 	 	 	 
	 Relative advantage
	 	 ✔
	 ✔
	 	 ✔
	 	 
	Outer setting

	 Policies & laws
	 	 	 	 	 ✔
	 	 
	Inner setting

	 Available resources
	 	 ✔
	 	 ✔
	 	 	 ✔

	 Communications
	 	 	 ✔
	 	 	 	 
	 Culture
	 	 	 	 	 ✔
	 	 
	 Relative priority
	 ✔
	 ✔
	 	 	 	 	 
	 Relational connections
	 ✔
	 	 ✔
	✔
	 	 ✔
	 
	 Incentive systems
	 	 	 	 	 	 ✔
	 
	 Information technology infrastructure
	 	 	 	 ✔
	 ✔
	 	 ✔

	 Tension for change
	 	 ✔
	 	 	 	 	 
	 Work infrastructure
	 ✔
	 	 	 ✔
	 	 ✔
	 ✔

	Individual—Mid-level leaders/facilitators

	 Motivation
	 ✔
	 	 	 	 ✔
	 ✔
	 
	 Capability
	 ✔
	 ✔
	 	 ✔
	 	 	 
	Individual—Innovation deliverers/clinical providers

	 Motivation
	 	 ✔
	 ✔
	 	 	 ✔
	 




Planning
Planning—which encompassed the extent to which facilitators developed a plan for implementation of the bundle, the nature of the plan, and how decisions were made—tied with providing support and accountability as the process with the lowest average rating across hospitals (average: 0.5; SD: 1.0).Three hospitals received a negative rating for planning, six received a neutral rating, and 12 a positive rating. The majority of hospitals considered themselves to have developed implementation plans, but did not document their plans, as stated by one leader, “I can’t say that we had something formally written out, it was just an agreed upon plan on what we were going to do” (Nurse Facilitator, Hospital P). Most hospitals planned one change at a time: “we would go down one path, and if that wasn’t going anywhere, we would try a different angle” (Nurse Facilitator, Hospital K). Planning occurred at IF team meetings in some hospitals, while others, particularly smaller hospitals, described planning during more casual interactions, “not so much sit down group meetings, but discussions at the desk” (Nurse Facilitator, Hospital P). In two outlier hospitals with strong positive planning ratings, facilitators drew on prior training to develop formally written plans following structured quality improvement approaches, such as Kotter’s Eight Steps. Hospitals with negative or neutral ratings did not plan due to competing priorities, or limited the scope of practice changes they would consider.
The AIM bundle was used as the basis for planning at close to half of hospitals, who qualitatively assessed their current practices against those recommended in the bundle. Their decisions were often influenced by the feasibility of practice changes—selecting easier changes first—and facilitators’ perceptions about the acceptability of practice changes among staff:“It was evaluation and discussion of the different bundle components and sort of whether the department supported this specific part of the bundle or didn’t and if they would sign off with support, it was more likely we could push that part out.” (Nurse Facilitator, Hospital D)


Other hospitals reviewed unit-level data to decide which changes to make. These hospitals typically used case reviews of primary cesarean births—a required reporting measure for the collaborative—to identify practice changes that could reduce the unit’s rate. One physician leader explained, “I had data that would indicate our greatest opportunity was around the induced patient, as their rate of primary cesarean was higher” (Physician Facilitator, Hospital I). Review of unit-level data led to different decisions at hospitals that prioritized improving labor support, or electronic fetal monitoring interpretation, based on discussion of their data.

Raising awareness and motivation
Ratings for the IF process of raising awareness and motivation considered the extent to which facilitators effectively made the case for change on their unit through unit or group-level communications intended to maximize participation, overcome resistance, and build consensus. Fifteen hospitals received a positive rating for this IF process, four a neutral or mixed rating, and two a negative rating. Communication activities were discussed as critical for implementation success among most participants, who considered effective communications necessary to secure staff support for practice changes. Describing her unit’s approach, one nurse leader said, “we wanted buy in, so we needed to spread a consistent vision and what our goals were early on” (Nurse Facilitator, Hospital N).
Hospitals with positive ratings used multiple channels of communication. Describing the benefits of multiple channels, one participant said, “not everybody’s physically present, not everybody reads their email much, so you’re now having to communicate across multiple modalities and multiple venues” (Physician Facilitator, Hospital I). When present, strong existing internal communications on the unit helped facilitators spread messages; communication channels that facilitators utilized included email, newsletters, fliers delivered to offices and posted in hallways and lounges, department-wide meetings including grand rounds, daily huddles, and staff education. Hospitals with negative or neutral ratings typically relied on one or two modes of communication, communicated with the unit infrequently (e.g., quarterly or less), and noted their inability to gain nurse or physician buy in.
Among most hospitals with positive ratings, facilitators described tailoring the content of messages to address implementation barriers related to perceptions of the innovation and individual motivation. Messages highlighting the strength of evidence, relative advantage, and credibility of the source of the bundle were used to overcome skepticism at many hospitals:“Getting people to do standard work is a little more of a challenge, because nurses and physicians are like, ‘but I can’t use my critical thinking when I have standard work.’ So, we spent a lot of time helping them understand that we were going by the standard of their professional organizations. We were using evidence-based information to drive the changes we needed to make.” (Nurse Facilitator, Hospital T)


Some hospitals communicated the need for change by sharing unit-level data. Other hospitals fostered staff motivation by appealing to their concern for their patients: “we tried really hard always to put the patient in the center” (Nurse Facilitator, Hospital N). Two hospitals also described communications intended to foster external pressure for practice change from the collaborative: “It definitely helps when we can say, ‘look, other hospitals in the state are doing this,’ so that they don’t feel quite so independent” (Physician Facilitator, Hospital I).

Project management
Project management activities engaged in by hospitals included assigning roles and delegating tasks, coordinating with staff or other departments to complete activities, and mobilizing resources, such as purchasing new equipment or securing staff time. Project management was one of two IF processes with the highest average rating across hospitals (average rating: 1.0; SD: 0.9); 15 hospitals received a positive rating, two a neutral rating, and two a negative rating. Securing and mobilizing resources was the aspect of project management that participants most-commonly discussed as important for implementation success. While the collaborative provides guidance and structure to hospitals, one participant noted, “it is a fair amount of work and it’s the internal hospital resources that [are] needed to get the work done” (Nurse Facilitator, Hospital D).
Hospitals with positive ratings secured and deployed multiple types of internal resources, including financial and human resources. Many facilitators distributed tasks to multiple members of the IF team or the unit. For example, several hospitals engaged nurses to abstract data for case reviews. Multiple hospitals engaged internal providers to develop and/or deliver recommended staff trainings. Another common resource that facilitators deployed were financial resources to purchase recommended equipment, such as peanut balls for labor positioning and wireless fetal monitoring systems. Financial resources were sometimes needed for staff training, when providing training during work hours:“We found money to pull people out of class . . . and we provided CMEs to our providers, but [at first] we really didn’t have a plan of, ok, so this is not productive time... how are we going to pay for it... and it could have created a barrier for us.” (Nurse Facilitator, Hospital N)


Many facilitators also secured some resources from outside of the unit, such as IT department staff time, and some engaged resources outside of their hospital, such as experts to provide training.
Characteristics of the hospital and unit influenced facilitators’ project management activities. Low staffing levels at some hospitals limited the human resources that could be devoted to the initiative. Some units had operating budgets that could provide financial resources for implementation activities, while others did not. Many hospitals had a performance improvement division that could support the initiative with data abstraction and quality improvement methods. Effectively leveraging this resource still required active management by the facilitators, and two hospitals acknowledged that they had not taken advantage of their hospitals’ performance improvement resources—“Every six months, they look for a research or QI candidate to help... I think people are there, but we would have to engage them ourselves” (Nurse Facilitator, Hospital H).

Changing systems & structures of care
This IF process encompassed the extent to which facilitators made changes to systems, policies, and processes on the unit, and whether adaptations were made for recommended practices. Sixteen hospitals received a positive rating for this process, two received a neutral or mixed rating, and three received a negative rating (average rating: 0.9). Hospitals with strong positive ratings instituted multiple formal policies or procedures that required or reinforced a clinical practice change. Examples of procedures that reinforced a clinical practice change at strong positive hospitals were pre-operative huddles and induction scheduling approval processes. Internal work to further define and operationalize practice changes recommended in the bundle was common among high performing hospitals. For example, hospitals described adapting recommendations to develop unit-specific induction guidelines and algorithms for managing fetal heart rate concerns.
Among hospitals with negative and neutral ratings, facilitators made no or few changes to unit policies or procedures. These hospitals typically focused on promotion of practice changes through didactic or informal education, without mandating changes:“It’s not something the organization has put their foot down on. It’s the physician’s practice and we can’t dictate what that practice looks like, but I think the more we talk about it... I do think that we’ll get there” (Nurse Facilitator, Hospital B).


A common determinant for this IF process was midlevel leaders’ motivation to mandate change. Leaders at hospitals with positive ratings were willing to require standard practice. At one hospital, physicians who initially resisted new standardized induction guidelines eventually adopted the practice, “because they had to, because the chair of the department made it required” (Nurse Facilitator, Hospital U). In contrast, hospitals with negative scores did not have leadership support for standardizing care: “most of the strategies were really about changing policy and many things about provider practice and we just didn’t have any leverage” (Nurse Facilitator, Hospital A). Additional barriers of this IF process at some hospitals included concerns about medical liability and unit cultures that valued clinician autonomy over standardizing clinical care.

Providing support & accountability
The providing support and accountability process included the extent to which facilitators provided feedback to individual providers in the form of mentoring or coaching, correcting practices, providing encouragement and positive reinforcement for practice changes, and audit and feedback of provider performance. This was the IF process with the highest proportion (52%) of included hospitals receiving a negative or neutral rating; the process tied with planning as the IF process with the lowest average rating across hospitals (average rating: 0.5; SD: 1.2). Hospitals with strong positive ratings provided multiple forms of feedback to staff, primarily directed at physicians. Commonly used feedback mechanisms, which were recommended in the bundle, included sharing cesarean rates directly with the physician and posting physician rates on the unit. Posting of unblinded rates was considered more effective by several participants:“We posted blinded for a while, and that didn’t get us anywhere. We found that when you started posting people’s names, they started paying a different level of attention.” (Nurse Facilitator, Hospital T)


At a few hospitals, medical leadership held individual feedback meetings with physicians whose cesarean cases were not consistent with guidelines. Supportive coaching was offered at some hospitals with strong relational connections and teamwork.
Hospitals with negative ratings either did not deliver feedback to providers on their cesarean rates and/or compliance with guidelines, or the feedback they delivered was infrequent and ineffective. In one example of ineffectiveness, physicians received their individual cesarean rates once, but expressed skepticism about the data and their negative reaction presented a barrier for further practice changes: “since everybody was so upset, [department leadership] didn’t want to push it and they didn’t want to say... we need to start doing some of the things that the collaborative had said” (Nurse Facilitator, Hospital C).
Mid-level leaders’ motivation to provide feedback to physicians was a primary determinant of this IF process at most hospitals. Medical leadership was more highly engaged in providing direct feedback to other physicians at hospitals with positive ratings than hospitals with neutral or negative ratings. For example, case reviews at one negatively-rated hospital identified opportunities for improving practice, but no corrective feedback was delivered to individual providers:“When we finished chart reviews, they would then go to the chair of the department. She did not want to be involved in counseling or giving education and feedback to providers, other than in a classroom setting... not the one-on-one, so that kind of tied our hands a little bit.” (Nurse Facilitator, Hospital N)


Another common barrier for this process was difficulty attributing a cesarean birth to one provider due to shared management of patients. Physicians were less receptive to feedback when they considered the calculations to be incorrect or unfair.

Assessment
The assessment process included use of unit-level data to evaluate internal practices and change efforts, and often overlapped with the processes of planning and raising awareness and motivation. Assessment was tied with project management as the most positively-rated IF process across hospitals (average score: 1; SD: 0.9); 14 hospitals received a positive rating, six received a neutral rating, and only one received a negative rating. The structure provided by the collaborative may explain the strength of most hospitals' assessment activities. A detailed data collection plan accompanied the AIM bundle and hospitals were expected to report the specified measures to AIM’s data portal on a quarterly basis.
Among hospitals with positive ratings for assessment, internal facilitators strengthened data systems to support collaborative goals. They often worked with IT or performance improvement divisions to modify electronic records systems and build automated reports. Most hospitals with strong positive ratings also worked to improve the quality of data in existing systems, such as improving the completeness of provider documentation. Hospitals with positive ratings also used data to support other IF processes, including using unit-level data to inform planning decisions and sharing unit data to increase awareness and motivation. In contrast, hospitals with neutral ratings completed the data requirements of the collaborative, but made limited or no use of their data to advance implementation of the bundle—“I don’t think [the data] ever got back to physicians, I don’t think they actually utilized it to change practice” (Nurse facilitator, Hospital B). At the one hospital with a negative rating for assessment, completing required data collection led to disagreements between medical and nursing leaders, which stalled further implementation of the bundle (Hospital C).
Many participants noted that completing the data requirements for the initiative, particularly the case reviews, was a time-consuming activity. Work infrastructure presented a barrier for assessment when there was insufficient staff time that could be allocated to case review abstraction and analysis. The strength of each hospital’s support divisions, such as performance improvement and IT, was frequently discussed as a positive or negative contextual determinant for assessment activities. Strong support divisions were able to modify and automate assessment processes to meet many data requirements of the initiative. In some cases, metrics for this initiative were included on enterprise dashboards or reports for hospital administrators, which enhanced accountability for facilitators. In hospitals with weaker support divisions, facilitators identified inaccuracies in the data reports that they received and spent time correcting those errors.

Implementation outcomes and association with IF process ratings
The number of practice changes that participating hospitals fully implemented during the collaborative ranged from 0 to 12, with a median of four. The average IF process rating ranged from − 1.1 to 1.3 for hospitals that implemented the median number of practice changes or fewer (≤ 4), and from 0.4 to 1.6 for hospitals that implemented more than the median (≥ 5) number of changes. Figure 2 displays a matrix of IF process ratings for each hospital, sorted by the number of practice changes reported by the hospital (see Appendix 5 for black and white version). Among the three hospitals with negative average IF process ratings, the highest number of practices implemented was 2. Six of the seven hospitals with an IF process rating > 1 implemented more than the median number of practice changes. Average IF process ratings were significantly higher among hospitals that implemented more than the median number of changes (P = 0.008).[image: ]
Fig. 2Internal facilitation ratings and implementation outcomes, by hospital




Discussion
This comparative case study describes seven IF processes that labor & delivery unit facilitators engaged in as a part of their participation in a perinatal QIC. These results expand on prior evidence that the functionality and activity level of internal quality improvement teams influences QIC success [20, 26, 27] by identifying the breadth and depth of activity displayed by highly-engaged hospitals. This study also demonstrates a large degree of variability in IF processes between participating hospitals and suggests a positive relationship between the strength of IF processes and implementation outcomes. Weak IF process may help explain why up to one third of hospitals do not achieve the desired improvements in multiple evaluations of perinatal QICs [12, 21, 22]. Practical implications of these results for QIC organizers, particularly in perinatal health, include the need to consider and support internal facilitators’ preparation, skills, and resources to fulfill their roles.
The seven IF processes in this study represent an expansion of some prior process frameworks [35, 43] and a simplification of others [23, 36]. These seven process areas adequately captured the vast majority of IF activities discussed by participants, while maintaining meaningful distinctions between the functions of activities. The IF activities observed in this study are also consistent with evaluations of IF skills [44, 45] and aligned with external facilitation activity categories developed by Richie et al. [46]. Like external facilitators, internal facilitators engage stakeholders, plan, market, adapt, and assess [46]. While external facilitators demonstrated additional activities such as network development and technical support, another distinction between external facilitators and internal facilitators is that internal facilitators usually lack specialized training in facilitation [44]. In this study, internal facilitators were nurse managers or physician leaders, and implementation and change management were relatively small areas within their scope of responsibility. To better support internal facilitators, the seven process categories could be developed into tools or guides that translate implementation research findings into quality improvement practice [47] and strengthen the effectiveness of QICs.
The contextual determinants of IF processes identified in this study substantiate those that have been described in other qualitative studies of hospital quality improvement including in perinatal care [48–51]. These determinants range from high-level leadership support and collaborative, interdisciplinary unit culture to integration with IT systems, communications, and adequacy of staffing and other resources [48]. What this study adds is a mapping of contextual determinants to the internal facilitation processes in which they have the largest influence. For example, tension for change was particularly influential in the planning process, while communications had the strongest influence on the process of increasing awareness and motivation. Applying the IF process definitions to implementation studies of QICs in other settings could further our understanding of these patterns.
Strengths of this study include the integration of quantitative and qualitative data, inclusion of twenty-one hospitals, and rigorous multi-rater analysis. A limitation of this study is that we interviewed one person per hospital, the individual with the greatest facilitation role whenever possible. Interviews took place after completion of QIC activities; this retrospective approach allowed participants to reflect on their activities, barriers, and facilitators across the complete implementation period, but recall may have been limited for some individuals and for the earliest activities. As a result of staff turnover at participating hospitals, some of the individuals interviewed may not have been in their role for the entire length of the QIC’s cesarean initiative, and our inability to interview facilitators at some hospitals may have introduced bias. While most external facilitation activities were provided equally for all collaborative members (see Appendix 1), some hospitals received one ad hoc site visit from the collaborative organizer to address implementation challenges such as difficulty using the data portal and orientation of new leadership. This study is not able to evaluate the influence of those visits. An additional limitation is that this study did not consider some IF processes present in other frameworks [36] that were not prominent in this particular collaborative, or for which there was insufficient data. Knowledge management, for example, was not prominent in this case because the innovations and evidence were provided to participating hospitals in the AIM bundle. Fostering teamwork, an IF process that can be important for reducing cesarean birth [49], was not included due to limited explicit engagement and insufficient data for most hospitals.

Conclusions
This study contributes to advancing our understanding of internal facilitation and describes seven IF processes engaged in by internal facilitators at hospitals participating in a perinatal QIC. The strength of IF processes was variable between hospitals and multiple contextual determinants of implementation influenced each process. Engagement in IF processes may determine the success of organizations participating in QICs. These findings can be used to develop tools for guiding and strengthening IF in QICs.
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