Implementation Science Communications© This is a U.S. Government work and not under copyright protection in the US; foreign copyright protection may apply 2023
https://doi.org/10.1186/s43058-022-00389-w

Study protocol

Enhancing Mental and Physical Health of Women through Engagement and Retention (EMPOWER) 2.0 QUERI: study protocol for a cluster-randomized hybrid type 3 effectiveness-implementation trial

Alison B. Hamilton1, 2  , Erin P. Finley1, 3, Bevanne Bean-Mayberry1, 4, Ariel Lang5, 6, Sally G. Haskell7, 8, Tannaz Moin1, 4, 9, Melissa M. Farmer1 and the EMPOWER QUERI Team
(1)Veterans Affairs Health Services Research and Development (HSR&D) Center for the Study of Healthcare Innovation, Implementation & Policy, VA Greater Los Angeles Healthcare System, Los Angeles, CA, USA

(2)Department of Psychiatry and Biobehavioral Sciences, David Geffen School of Medicine, University of California Los Angeles, Los Angeles, CA, USA

(3)Departments of Medicine and Psychiatry and Behavioral Sciences, University of Texas Health Science Center, San Antonio, TX, USA

(4)Division of General Internal Medicine, David Geffen School of Medicine, University of California Los Angeles, Los Angeles, CA, USA

(5)VA San Diego Healthcare System, San Diego, CA, USA

(6)Department of Psychiatry, University of California San Diego, San Diego, CA, USA

(7)VA HSR&D Pain Research, Informatics, Multi-morbidities, and Education Center, VA Connecticut Healthcare System, West Haven, CT, USA

(8)Department of Internal Medicine, Yale School of Medicine, Yale University, New Haven, CT, USA

(9)Division of Endocrinology, Diabetes & Metabolism, David Geffen School of Medicine, University of California Los Angeles, Los Angeles, CA, USA

 

 
Alison B. Hamilton
Email: alison.hamilton@va.gov



Received: 12 September 2022Accepted: 22 December 2022Published online: 8 March 2023
Abstract
Background
Women Veterans are the fastest-growing segment of Veterans Health Administration (VA) users. The VA has invested heavily in delivering care for women Veterans that is effective, comprehensive, and gender-tailored. However, gender disparities persist in cardiovascular (CV) and diabetes risk factor control, and the rate of perinatal depression among women Veterans is higher than that among civilian women. Challenges such as distance, rurality, negative perception of VA, discrimination (e.g., toward sexual and/or gender minority individuals), and harassment on VA grounds can further impede women’s regular use of VA care. Enhancing Mental and Physical Health of Women through Engagement and Retention (EMPOWER) 2.0 builds on work to date by expanding access to evidence-based, telehealth preventive and mental health services for women Veterans with high-priority health conditions in rural and urban-isolation areas.

Methods
EMPOWER 2.0 will evaluate two implementation strategies, Replicating Effective Practices (REP) and Evidence-Based Quality Improvement (EBQI), in supporting the implementation and sustainment of three evidence-based interventions (Virtual Diabetes Prevention Program; Telephone Lifestyle Coaching Program; and Reach Out, Stay Strong Essentials) focused on preventive and mental health care for women Veterans. We will conduct a mixed-methods implementation evaluation using a cluster-randomized hybrid type 3 effectiveness-implementation trial design to compare the effectiveness of REP and EBQI on improved access to and rates of engagement in telehealth preventive lifestyle and mental health services. Other outcomes of interest include (a) VA performance metrics for telehealth care delivery and related clinical outcomes; (b) progression along the Stages of Implementation Completion; (c) adaptation, sensemaking, and experiences of implementation among multilevel stakeholders; and (d) cost and return on investment. We will also generate implementation playbooks for program partners to support scale-up and spread of these and future evidence-based women’s health programs and policies.

Discussion
EMPOWER 2.0 provides a model for mixed-methods hybrid type 3 effectiveness-implementation trial design incorporating evaluation of performance metrics, implementation progress, stakeholder experience, and cost and return on investment, with the ultimate goal of improving access to evidence-based preventive and mental telehealth services for women Veterans with high-priority health conditions.

Trial registration
ClinicalTrials.gov, NCT05050266. Registered on 20 September 2021.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s43058-022-00389-w.
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Contributions to the literature

	Relatively few studies have compared the effectiveness of implementation strategies for achieving the rollout of evidence-based interventions across large healthcare systems.

	Conducting a rigorous comparison of clinical benefit, cost and return on investment, and time to achieving implementation associated with two different implementation strategies—Replicating Effective Programs (REP) and Evidence-Based Quality Improvement (EBQI)—can directly support evidence-based policy and resource allocation decisions.

	This study protocol provides a model for mixed-method implementation evaluation in a large healthcare system.





Background
As the fastest-growing segment of users in the Veterans Health Administration (VA) [1], the number of women Veterans receiving care in the VA is expected to increase by 73%, from 9.3 to 16.4%, between 2015 and 2043 [2]. In anticipation of this increase, the VA has invested heavily in providing effective, comprehensive, and gender-tailored care [3, 4] to address women Veteran patients’ unique and complex healthcare needs [5–7]. However, gender disparities persist in cardiovascular (CV) and diabetes risk factor control in and out of the VA [8, 9]. Also, the prevalence of many mental and physical comorbidities, including perinatal depression, obesity [10], and cardiovascular disease [11], remains higher among women Veterans than among civilian women [12]. Historically, women Veterans have had a high rate of attrition from VA care due to distance and low ratings of VA care quality [13]. Negative perceptions of VA care [14], comorbid mental health issues [15], discrimination based on sexual and/or gender minority identities [16], harassment on VA grounds [17], and distance and rurality [18, 19] are cited barriers in women’s regular use of VA care. Thus, improvements are still needed to increase women Veterans’ access to and engagement in convenient, safe, evidence-based, patient-centered care that achieves the VA “lane of effort” of Veterans’ “lifelong health, well-being, and resilience” [20].
Telehealth, or the delivery of healthcare via remote technologies including telephone, video calls, and online, is ideal for addressing existing gaps in care for women Veterans. Barriers to gender-specific care include the low numbers of women Veterans at any single VA location, access barriers due to work, travel times, and school and caregiving responsibilities, particularly for women Veterans living in rural areas. Telehealth can address these barriers by providing flexible, individualized care and reducing travel burden. The evidence suggests that women Veterans stand to benefit from telehealth approaches, particularly in healthy lifestyle change for disease prevention (including increasing physical activity, weight management, smoking cessation, and diet) and reproductive health (including contraception, prenatal care, maternal mental health, lactation, and postpartum care) [21].
Since its inception in 2015, the Enhancing Mental and Physical health of Women through Engagement and Retention (EMPOWER) QUERI 1.0 team has focused on implementing gender-tailored, preference-based care models for women Veteran patients with high-priority health conditions: (1) type 2 diabetes risk, (2) cardiovascular risk, and (3) anxiety and/or depression [22]. In EMPOWER 1.0 studies, women Veterans expressed preferences for gender-specific (women only) care and for telehealth care options [23]. Therefore, we are extending our overarching commitment to improving women Veterans’ engagement and retention in care with our EMPOWER 2.0 Impact Goal to expand access to evidence-based, preventive lifestyle and mental health services delivered by telehealth for women Veterans with high-priority health conditions in rural and urban-isolation areas. To achieve this impact goal, we propose a coordinated program with the following aims:	1)
Using two implementation strategies (Replicating Effective Practices [REP] [24] and Evidence-Based Quality Improvement [EBQI] [25]), support implementation and sustainment of three evidence-based practices (EBPs) focused on preventive lifestyle and mental health care for women Veterans across 20 VA facilities (10 with REP, 10 with EBQI), several of which are rural, low-performing in women’s health care, and/or lead sites for high-reliability organization [20].

 

	2)
Conduct a mixed methods implementation evaluation using a cluster randomized hybrid type 3 effectiveness-implementation trial design [26]. We will compare the effectiveness of REP and EBQI in improved access to and rates of engagement in preventive lifestyle and mental telehealth services. Other outcomes include (a) VA performance metrics for telehealth care delivery and related clinical outcomes for women Veterans; (b) progression along the Stages of Implementation Completion [27]; (c) adaptation, sensemaking [28], and experiences of EBP implementation among multilevel stakeholders [29]; and (d) cost and return on investment [30].

 

	3)
Generate implementation “playbooks” [22] for program partners that are scalable and serve as guidance for future implementation of a broader array of evidence-based women’s health programs and policies.

 




These conceptually and methodologically linked aims will be realized by an experienced multidisciplinary team with a strong track record of collaboration and guided by a Technical Expert Panel of operational and research partners and subject matter experts. We will implement three EBPs: (1) Virtual Diabetes Prevention Program (Virtual DPP) [31], an evidence-based lifestyle intervention, emphasizing moderate weight loss, diet, and physical activity, shown to prevent and/or delay progression to type 2 diabetes; (2) Telephone Lifestyle Coaching Program (TLC) [32], developed by one of our partners (National Center for Disease Prevention and Health Promotion), which provides evidence-based, individual-level, personalized health coaching focused on wellness and cardiovascular disease prevention; and (3) Reach Out, stay Strong, Essentials (ROSE) [33], an evidence-based intervention for prevention of perinatal depression that can be delivered via telehealth. (For detailed background on these EBPs and related health conditions among women Veterans, see Additional file 1.)

Methods/Design
Overview of study design
In this 5-year study, we will conduct a cluster randomized hybrid [26] type 3 effectiveness-implementation trial to evaluate the effectiveness of two implementation strategies (REP and EBQI) in supporting the implementation of three evidence-based practices (virtual DPP, TLC, and ROSE) to increase use of prevention-focused telehealth services among women Veterans (Aim 1). Below we describe our three Aims in detail.

Aim 1: Using two implementation strategies (REP [24] and EBQI [25]), support implementation and sustainment of three EBPs focused on preventive lifestyle and mental health care for women Veterans across 20 VA facilities (10 REP and 10 EBQI sites)
Implementation strategies
EMPOWER 2.0 focuses on comparing two evidence-based implementation strategies described below (Table 1).Table 1Implementation strategies: key activities by phase


	 	Years 1-2.5
	Years 2.5-4
	Year 5

	QUERI Roadmap
	Pre-implementation
Identify problem & solution
Engage stakeholders
Develop measures and data
	Implementation
Implement an intervention
Activate implementation teams
Monitor implementation progress
	Sustainment
Sustain an intervention
Transition ownership to stakeholders
Ongoing evaluation and reflection

	REP
	Pre-conditions
	Pre-implementation
	Implementation
	Maintenance and evolution

	Ensure fit, identify barriers, draft intervention package
	Develop package, pilot test, identify champion, hold orientation meetings
	Train staff, provide TA, conduct evaluation, measure fidelity, measure outcomes, share results, discuss sustainability
	Change practice to facilitate long-term adoption, prepare package for dissemination, recustomize delivery

	EBQI
	Regional stakeholder planning meetings, formative evaluation
	Train local QI champions and team members
	Provide practice facilitation, expert review and feedback, monthly across-site calls, technical workgroups, formative evaluation
	Foster regional spread, summative evaluation




Implementation strategy 1—Replicating Effective Programs (REP)
REP has a strong evidence base in VA health services and implementation research—including in EMPOWER QUERI 1.0 [22, 34]—in promoting uptake of evidence-based pratices [24]. Informed by theories of Diffusion of Innovation and Social Learning, the REP framework consists of four phases: pre-conditions, pre-implementation, implementation, and maintenance/evolution [24]. Careful attention is paid to intervention packaging during pre-conditions and pre-implementation; training, technical assistance, and fidelity assessment during implementation; and re-customizing during maintenance/evolution. During each phase, local context is paramount, with varying deployment of the intervention depending on local priorities, needs, and resources. Our team has comprehensive expertise in REP grounded in implementation of three EBPs across diverse sites in EMPOWER 1.0.

Implementation strategy 2—Evidence-Based Quality Improvement (EBQI)
Tested in several VA implementation trials (e.g., of collaborative care for depression, VA’s patient-centered medical home (PACT), Women’s Health PACT), EBQI is a systematic QI method for engaging frontline primary care practices in improvement that introduces “best science” and evidence in the service of operational goals and is supported by a partnership between multi-level, interdisciplinary operations stakeholders and a research team [29]. EBQI is aimed at developing learning organizations through multi-level, cross-discipline engagement with science and data. It draws upon explicit QI support by scientific teams to enable context-tailored evidence-based practices; social science theory on provider/team behavior; and improved use of implementation and QI methods. Application of EBQI in the EMPOWER QUERI 2.0 will focus on identifying (with multilevel stakeholders) context-specific design priorities for the three EBPs. Notably, both EMPOWER 2.0 implementation strategies reflect phased approaches consistent with recommendations of the QUERI Implementation Roadmap (Table 1) [35].
We have selected EBQI and REP because they provide differing approaches to supporting sites with implementation of EBPs: EBQI is a higher-intensity strategy that entails multilevel stakeholder engagement, while REP is a lower-intensity strategy with an explicit process framework for local tailoring. Both strategies have strong evidence of effectiveness and are well-established in VA. As noted in the QUERI Roadmap [35], health systems have already invested in EBQI “to scale up and spread their practices and policies nationally,” but we have yet to understand the conditions in which this investment in a high-intensity strategy is warranted, compared to a low-intensity strategy. Comparing these strategies across multiple sites for three different EBPs (virtual DPP, TLC, and ROSE) will provide data on implementation strategy effectiveness and cost, which will be of direct relevance to leadership in decision-making and investment. Findings will allow a detailed examination of how each implementation strategy supported the implementation of each EBP across varying settings, thereby elucidating a blueprint for matching strategies with EBPs in differing organizational contexts.
Setting and site selection: We recruited sites (Fig. 2 below) from the Women’s Health Practice-Based Research Network (PBRN), a network that provides a research infrastructure for investigators seeking to increase inclusion of women in VHA research or conduct multi-site women’s focused research in VHA. Comprised of approximately 70 VA sites that see one-half of women Veteran VA users, the PBRN helps investigators overcome the challenges of multi-site studies through the engagement of Site Leads with established working relationships with local clinicians and facility leadership. Sites were also recruited in collaboration with regional leadership in four regional Veterans Integrated Service Networks (VISNs). Each VISN was selected based on leadership’s interest in the EBPs, priorities for women Veterans’ preventive health, and our history of collaboration.
Low-performing sites: Our team has a long history of working with sites to improve women Veterans’ health, including QI efforts in low-performing sites. For the current project, a number of our sites are designated low-performing sites based on site visit assessment data.
Patient eligibility and selection: Women Veteran VA users are eligible for each EBP as follows: (1) Virtual DPP—overweight/obese women Veterans (BMI≥25 kg/m2 [≥23 if Asian]) with history of prediabetes (defined as either an HbA1c 5.7-6.5% or fasting blood glucose 100–125 mg/dL or oral glucose tolerance test 140–199 mg/dL) or history of gestational diabetes (GDM) or high risk on diabetes screening questionnaire. Women will receive invitation letters or be referred to the program by a healthcare provider and self-register with a CDC-recognized virtual DPP provider. (2) TLC—all women Veterans (who are not pregnant) are eligible to participate in TLC. Women will be referred to the program by a healthcare provider and will receive an outreach call from contracted health coaches to enroll. (3) ROSE—All pregnant women Veterans are eligible. Women will be identified and recruited by the site pregnancy/maternity care coordinator or other women’s health staff. As part of each implementation strategy (REP and EBQI, see below), sites will determine their own locally relevant recruitment strategies to engage 40 women Veterans/site in virtual DPP or TLC, and all interested pregnant women in ROSE.



Aim 2: Conduct a mixed methods implementation evaluation using a cluster-randomized hybrid type 3 effectiveness-implementation trial design comparing the effectiveness of REP and EBQI in terms of (a) improved access to and rates of engagement in preventive lifestyle and mental telehealth services (primary outcome) and improved VA performance metrics for telehealth care delivery and related clinical outcomes for women Veterans; (b) progression along the Stages of Implementation Completion; (c) adaptation, sensemaking, and experiences of EBP implementation among multilevel stakeholders; and (d) cost and return on investment
EMPOWER 2.0 Conceptual Framework
Figure 1 reflects grounding in the Consolidated Framework for Implementation Research (CFIR) [36] and intention to examine implementation and sustainment outcomes that QUERI and operations partners have indicated are of the highest value. CFIR offers a synthesis of theory and constructs from across implementation science. Constructs are organized into five domains (outer setting, inner setting, characteristics of the intervention, characteristics of individuals, and implementation process), which are dynamic and interrelated in producing implementation readiness at the individual and collective (e.g., clinical unit, facility) levels. CFIR is increasingly used to aid in implementation and evaluation planning and is specifically recommended for use in examining predictive factors associated with implementation outcomes [37]. Because it accounts for individual- and setting-level characteristics and acknowledges how interactions between individuals and their larger environment(s) may support behavior change, CFIR provides an ideal framework for delineating multilevel factors in complex health interventions.[image: ]
Fig. 1Conceptual model


Cluster-randomized trial of the implementation strategies
Randomization: For this cluster-randomized trial, we will randomize sites clustered within four VISNs to either REP or EBQI (Fig. 2). Two VISNs will implement virtual DPP and two VISNs will implement TLC. To ensure adequate number of pregnant women for ROSE, all four VISNs will have the option to implement ROSE for their pregnant patients. With our focus on increasing access to preventive services for women living in rural areas, sites that serve rural Veterans will be selectively recruited. Rural sites tend to be community-based outpatient clinics (CBOCs) as opposed to large VA medical centers (VAMCs), so at least one additional CBOC in each VISN will invited to participate. Because the same leadership team may oversee VAMC and CBOC operations, any VAMC and CBOC that share a leadership team will be randomized as a unit to avoid contamination across implementation strategies. Therefore, a total of 20 individual VA sites (VAMCs or CBOCs) will be included from four VISNs. With the balanced design, half of the sites (N=10) will receive REP and half will receive EBQI (N=10).[image: ]
Fig. 2Site-level randomization


Aim 2a: Data sources—We will use VA administrative data in the Corporate Data Warehouse (CDW) via the VA Informatics and Computing Infrastructure (VINCI) platform to examine EBP access and engagement and will monitor changes and trends in VA performance measures using the Reporting, Analytics, Performance, Improvement & Deployment’s Electronic Quality Measurement (eQM) portal. Since many of the interactive algorithms available on the eQM portal are not available by site and by gender, we will use the algorithms and data available on the portal and merge patient-level data in CDW to create gender-specific performance measures focusing on diabetes, hypertension, and depression/mental health. Additional engagement and outcome data will also be collected from each EBP delivery including number of sessions/modules completed, and program-specific measures.
Aim 2a: Measures—These fall into four basic categories shown in Table 2. The primary outcomes of interest are access to and engagement in telehealth care for preventive services, measured by referrals and enrollment. We will create composite measures of the proportion of women who participate in preventive telehealth care services for each EBP (# participate/# eligible). The primary outcomes for virtual DPP include the number of women who self-register for DPP (i.e., enroll) and the number who participate in virtual DPP (i.e., complete at least one online DPP module). For TLC and ROSE, the primary outcomes include the number of provider referrals for the programs and number of women Veterans with enrollment encounters. Parallel encounter coding will be developed for ROSE with the guidance of our Office of Primary Care. Participation and engagement outcomes collected by EBP are based on the average number of sessions completed and behavior changes documented during the program (e.g., weight change, increase physical activity, depression screens). For virtual DPP, we will assess rates of participation and engagement according to CDC standards for DPP delivery (i.e., average number of sessions attended, proportion who completed ≥9 and ≥16 sessions, etc.). For TLC, rates of participation and engagement are at ≥3 calls and ≥8 calls based on guidance provided by VA national offices regarding meaningful levels of contact with this EBP. For ROSE, maternity care coordinators (or comparable role) and ROSE facilitators will collect data on the number of sessions completed and proportion of completion of postnatal depression screens among participants. The primary impact performance goals for the EBPs will be based on performance metrics for telehealth care. For virtual DPP, we will monitor site-level performance measures for participation in weight management programs (e.g., MOVE!). For TLC, we will monitor site-level changes in telehealth encounters for prevention (e.g., Whole Health). For ROSE, we will monitor site-level changes in the use of telemental health and site-level changes in number of prenatal referrals sent out of the VA. Across all EBPs, we will also monitor metrics for use of telehealth services by women Veterans living in rural areas. Secondary outcomes of interest will include clinical outcomes and other VA performance measures related to each EBP. For virtual DPP and TLC, we will examine trends in clinical outcomes including percent weight change over 12 and 24 months, prevalence of hypertension, pre-diabetes, and diabetes. We will also examine trends in incident type 2 diabetes (≥1 inpatient diagnosis or any combination of ≥2 within 24 months: A1C≥6.5%, or fasting glucose≥126, or random glucose ≥ 200 or 2-h 75-g oral glucose tolerance test ≥ 200, or outpatient diagnosis code, or anti-hyperglycemic medication claim except metformin) [38, 39]. The VA (HEDIS) performance measures for diabetes and hypertension focus on proportion with guideline-recommended level of control among patients with the condition. Although our project is focused on prevention, we will track these measures because EBPs focused on lifestyle behavior change could impact level of control among diabetics and patients with hypertension. For ROSE, we will examine trends in postpartum attrition from VA among pregnant women through utilization of VA health services in the 12 months post-partum.Table ﻿2Measures for Aim 2a


	EBP
	Primary outcome
	Participation and engagement
	Primary impact performance goals
	Clinical outcomes and other VA performance measures

	Virtual DPP
	• # of eligible patients who register at the DPP site (i.e., enroll)
• # of eligible patients who participate in virtual DPP and attend at least one session
	• Average # of DPP sessions attendeda
• Proportion who completed ≥3, ≥9 and ≥16 DPP sessionsa
• Change in reported physical activitya
• % weight change at 12 and 24 months
	Increase participation in weight management program (e.g., MOVE)
	• Overweight/obesity/weight management
• Prevalence of prediabetes, diabetes, and incident type 2 diabetes
• HEDIS: Hypertension and Diabetes

	TLC
	• # of provider referrals for TLC
• # of patients w/ TLC encounter (enrolled)
	• Average # of TLC sessions completeda
• % with SMART goala
• % with behavioral change (physical activity; diet: fruit, vegetable, and sugary beverage intake; stress and coping; and weight)a
	Increase in telehealth encounters for prevention (e.g., Whole Health)
	• Overweight/obesity/weight management
• Prevalence of prediabetes, diabetes, and incident type 2 diabetes
• HEDIS: Hypertension and Diabetes

	ROSE [4]
	• # of provider referrals for ROSE
• # of patients w/ ROSE encounter (enrolled)
	• Average # of ROSE sessions completeda
• Depression screening
	Increase in telehealth care for mental health
	• # of patients that return to VA post-partum (utilization of VA health services in the 12 months post-partum)
• Mental health/depression


aThis data will be collected as part of the EBP. All other data will come from CDW



We will include data on-site-, provider-, and patient-level variables from VA administrative data or our operations partners. For the sites, we will include facility type (VAMC or CBOC) and size, women panel size, proportion of women at site, type of comprehensive primary care model for women Veterans [4], number of designated women’s health providers, and urban/rurality. Provider characteristics will include provider type (MD or NP) and whether the provider is a designated women’s health provider. Patient-level controls will include sociodemographic characteristics, comorbidity including diabetes and cardiovascular risk, service-connected disability status, utilization, and the most common ICD-10 codes related to pregnancy status.
Data analysis plan for Aim 2a: We will use generalized linear models to evaluate the effectiveness of the intervention strategies for implementation of the EBPs in increasing women’s participation in telehealth-based preventive care. The models will account for clustering at the site level as well as incorporating site- and patient-level covariates outlined above. The main outcomes will include the composite measures of the proportion of women referred and enrolled in preventive telehealth care services, and the primary independent variable of interest is implementation using REP versus EBQI. We will conduct subgroup analyses by EBP to examine if the effects of the implementation strategies on proportion referred and enrolled vary by EBP (TLC or virtual DPP) as well as evaluate the effect on the primary impact performance metrics for telehealth care (weight management programs, Whole Health, and telemental health). In each model, we will examine the potential moderating effects of site-level characteristics (e.g., facility type, size, women’s health care program model, etc.). Adjustment for clustering will be performed using Stata v15, and we will evaluate goodness-of-fit using Mallows statistic (Cp). For DPP and TLC, we will use appropriate generalized linear models to assess weight and behavior change and examine differences by levels of participation (number of sessions completed). For ROSE, we will assess depression scores by levels of participation.
Power calculations: We based power calculations on the study’s basic single level of clustering sample design, where sites are randomized to receive either REP or EBQI to implement the EBPs. To detect a moderate effect size in terms of Cohen’s D (.26 standard deviations) between REP and EBQI, with 20 sites, and cluster adjustment (ICC=.01) with 80% power we will recruit 40 women per site (total of 800 women). We have considered all 20 sites to be separate clusters in terms of these calculations.
Aims 2b–2d are summarized in Table 3.Table 3Overview of Aims 2b–2d


	Method
	Timing (per QUERI Roadmap)
	Intended analyses

	Pre-implementation
	Implementation
	Sustainment

	Site tracking log
	• Meeting minutes
• Templated reflections
• Stages of Implementation Completion (SIC)
	2b: SIC
2c: Adaptations, experiences of EBP implementation
2d: cost

	Semi-structured interviews
	• CFIR-based pre-implementation interview
	• CFIR-based post-implementation interview
	 	2b: SIC
2c: Adaptations, experiences of EBP implementation

	Periodic reflections
	• Conducted approximately monthly to document: stakeholder engagement; EBP and/or implementation strategy adaptations; inner and outer setting influences; and planning, processes, and key events.
	2b: SIC
2c: Adaptations, experiences of EBP implementation




Aim 2b: Data sources—The Stages of Implementation Completion (SIC) [27] is an assessment tool developed in a large randomized trial for the purpose of comparing “progress and milestones toward successful implementation…regardless of the implementation strategy utilized” [40]. SIC allows for quantitative scoring of sites’ implementation progress, reflecting multiple components of overall implementation success. The REP and EBQI teams will gather the information necessary to populate the assessment tool for each site.
Aim 2b: Measures—The SIC delineates a set of eight stages and activities across three phases (Pre-Implementation, Implementation, and Sustainment, consistent with the QUERI Roadmap [35]) that are largely universal in implementation efforts (e.g., readiness planning, adherence monitoring) [41]. The SIC may be unique among implementation measures for its utility in capturing standardized yet flexible assessments suitable for comparison across sites, EBPs, and implementation strategies.
Aim 2b: Analysis—SIC allows for calculation of the following scores: each site’s stage score, which describes the ultimate stage achieved at a given site; proportion score, which describes the proportion of activities completed by a site within a given stage; and duration score, which describes the amount of time a site spends in each stage. For additional detail on mixed-method analysis of SIC data, see Aim 2c: Analysis.
Aim 2c: Data sources—Adaptations of an EBP in practice [42], how individuals and teams engage in sensemaking around the EBP and implementation process [43], and stakeholders’ observations and experiences of implementation [28, 44] are all recognized for their importance in understanding implementation and sustainment outcomes [45]. We will evaluate adaptation, sensemaking, and experiences of implementation through interviews and brief structured data collection with multilevel key stakeholders (KS), defined as individuals who are “responsible for…healthcare-related decisions that can be informed by research evidence” [46]. Consistent with the Women’s Health PACT cluster randomized trial of EBQI [29], eligible roles include regional leadership, facility leadership, facility-level clinical leaders such as WH Medical Directors, facility-level Women Veteran Program Managers, and PBRN Site Leads. Expanding beyond these roles for our prevention focus will allow the inclusion of primary care, primary care mental health integration (or mental health), and Whole Health/Health Promotion Disease Prevention leaders, program managers, and providers. Individuals in these roles will be identified using publicly available information as well as lists provided by the Site Leads. Using a snowball sampling approach, individuals in the eligible roles will be asked to recommend other KS due to their women’s health expertise. Based on our prior study, we estimate 6 KS per site (120 total) and 5 KS per VISN (20 total) for a total sample at pre-implementation of n=140. A similar sample size is anticipated for post-implementation/pre-sustainment KS interviews. Periodic reflections (see below) will be completed with members of the implementation team for each EBP and site (e.g., PIs, project managers, site leads, EBQI and REP leads, etc.).
Aim 2c: Measures—Adaptation, sensemaking, and experiences of EBP implementation will be assessed using KS interviews, structured data collection, and periodic reflections. Semi-structured qualitative interviews will be conducted with KS during pre-implementation and post-implementation/pre-sustainment phases. Pre-implementation interviews (see Additional file 2 for a draft interview guide) will examine usual care for the relevant care condition as well as CFIR domains including inner and outer setting, perceived characteristics of the intervention, characteristics of individuals (e.g., prior training), and implementation process using semi-structured interview guides informed by CFIR online resources and our work in EMPOWER QUERI 1.0 [22] and the Women’s Health PACT trial [25, 29]. Post-implementation/pre-sustainment interviews will also assess (1) CFIR domains (e.g., perceived characteristics of the EBP) and subdomains (e.g., relative advantages, complexity, etc.) and (2) recommendations for adaptations to and/or spread of the EBP to which KS were exposed.
We have developed a site tracking log that allows facilitators and other QI leads to document site contacts and meetings; the log format includes open-ended, templated written reflections on implementation progress from the external team member’s perspective. Logs will be used to document SIC progression and date of stage completion; capture information on dose and intensity of contacts across the two implementation strategies; support development of cost estimates per strategy, per EBP, and per site; and provide qualitative data from templated reflections for analysis as described below.
Periodic reflections [28] allow for consistent documentation of key activities and other implementation phenomena and have been shown to support timely and accurate documentation of adaptations, changes to inner and outer setting, team sensemaking, and dynamic experiences of EBP implementation. Periodic reflections will be conducted approximately monthly via telephone by a member of the Implementation Core with members of the implementation team for each EBP and site, will follow the template developed for use in EMPOWER 1.0 (Additional file 3), and will last 15–60 min, depending on the amount of current activity and number of team members participating in the call (range 1–4).
Aim 2c: Analysis plan—All KS interviews will be digitally recorded and securely transmitted to an approved transcriptionist for verbatim transcription. Transcripts will be reviewed, edited for accuracy, and summarized by the qualitative team. Consistent with our team’s approach across multiple projects, matrix analysis methods [47] will be used for rapid turn-around of the results to inform implementation processes. In-depth analysis of the qualitative data will be conducted using ATLAS.ti, a qualitative data analysis software program that allows for fluid interaction of data across types and sources. Initially, a top-level codebook will be developed for the pre-implementation interviews based on CFIR constructs and the semi-structured interview guide. This codebook will be elaborated upon based on emergent themes. Interviews will be compared within each site, across sites (e.g., to compare urban and rural sites), across implementation strategies, and over time. Periodic reflections and other sources of qualitative data (i.e., meeting minutes, templated reflections in site tracking logs, and archival information) will also be included in the data set and will be coded separately and in relation to the interview data, with particular attention to adaptations, individual and team sensemaking, and changes over time (e.g., within CFIR domains), similar to the processes previously used by members of this team [28]. Specifically, in the pre-implementation transcripts, we will identify commonly shared knowledge, attitudes, and beliefs related to the EBPs and their foci, and anticipated barriers to and facilitators of implementation. In post-implementation interview data, we will take a summative approach to characterizing overall experiences of and perspectives on implementation, with a particular focus on expectations for sustainment of the EBPs and the implementation strategies.
It is an innovation and strength of this proposal that we will combine 2b and 2c data sources to link qualitative (via interviews, reflections, etc.) assessments of CFIR constructs with implementation and effectiveness outcomes—including SIC scores for stage, duration, and proportion—for each EBP (virtual DPP, TLC, ROSE) and implementation strategy (REP, EBQI). With the exception of recent work by Palinkas et al., relatively few studies have previously investigated associations between CFIR domains and the stages and timing of implementation milestones achieved [40]. This will enable us to investigate, for example, whether EBQI, a strategy that requires more intensive activity in the initial stages and may thus be slower to reach implementation launch, is associated with improved sustainment, given that sites will be equipped with QI tools beyond the life of the project.
Aim 2d: Data sources—In line with current recommendations for budget impact analysis (BIA) for single payers [48] and within VA [49], we will compare costs associated with delivery of usual care with costs for implementation and delivery of our prevention-focused telehealth interventions (virtual DPP, TLC, ROSE) in terms of impact on short-term use of downstream health care resources. For example, we will evaluate whether the cost of implementing the ROSE intervention is associated with cost savings related to a reduction in need for specialty mental health care among women Veterans during the postpartum period.
Aim 2d: Measures—Core requirements for BIA include estimates of eligible population, current treatment mix and associated costs, expected treatment mix post-implementation and associated costs, and estimated changes in condition-related downstream costs [50]. Cost estimates for implementation strategies will be informed by site tracking log data (e.g., implementation dose in #hours/per site) as described in Aim 2c: Data sources. Healthcare utilization data will be drawn from CDW, as described for Aim 2a: Data sources, above.
Aim 2d: Analysis—Analyses will be structured to examine the comparative cost and outcomes of our two implementation strategies, REP and EBQI, as follows [30]: (CostIntervention + CostREP) − (CostIntervention + CostEBQI) vs. OutcomeInterventionW/REP − OutcomeInterventionW/EBQI. Qualitative data collected for Aim 2c will also be examined to understand the “qualitative residual” that often remains underexplored in traditional quantitative economic evaluations, aiding in improved cost estimates and understanding of how stakeholders, staff, providers, and implementation teams make sense of implementation need, impact, and cost [30]. For example, cost estimates for an EBP may need to be updated based on adaptations in routine practice reported by providers in interviews. Similarly, leadership across sites may have differing perspectives on whether a higher-intensity strategy, like EBQI, is worth investing in given observed outcomes, with implications for future sustainment and spread efforts.
EMPOWER 2.0 will evaluate the business case for REP and EBQI in implementing DPP, TLC, and ROSE by first drawing upon the Cost of Implementing New Strategies (COINS) method for identifying resources invested in implementation [51]. COINS provides a systematic way of assessing costs associated with each Stage of Implementation Completion (SIC), which provides the blueprint for the business plan [27]. In establishing our cost estimates, we will integrate data from stakeholder interviews, site tracking logs, and reflections to assess costs as they occurred: (a) at each site, (b) for each EBP, (c) for both REP and EBQI, and (d) according to each stage of the implementation effort. As a measure of implementation process, the SIC will be cross-walked with the COINS to develop template plans and timelines for future adopters. Knowing, for instance, that they need to budget for 3 months of pre-launch preparation will allow new sites to plan against their fiscal years, e.g., knowing what to budget when, and what can be spread across different fiscal cycles.



Aim 3: Generate implementation “playbooks” for program partners that are scalable and serve as guidance for future implementation of a broader array of evidence-based women’s health programs and policies
Implementation evaluation of process and outcomes across EBPs, actively supported by the Implementation Core (see below), will contribute to the development of implementation playbooks—brief, user-friendly summations of implementation targets, processes, outcomes, and recommendations for sustainment, scale up, and spread [52]. EMPOWER 1.0 was an early QUERI champion for playbooks and has provided a laboratory for examining what kinds of information playbooks should contain for optimum utility and impact. For EMPOWER 2.0, we will work collaboratively with sites and partners to develop operations playbooks, brief “tip sheets”, and other operations-focused implementation support products as needed.


Discussion
EMPOWER 2.0 provides a model for the conduct of a hybrid type 3 effectiveness-implementation trial comparing two implementation strategies in a large healthcare system. It is a limitation of this study that it is being conducted entirely within the VA healthcare system and thus results may not generalize; however, site- and regional-level conditions within the VA vary considerably, and we anticipate that findings will speak to common challenges in addressing the unique needs and resources of local settings.
Although this proposal was developed and submitted for funding prior to the COVID-19 pandemic, recent events have only highlighted the need for increased telehealth services and significantly expanded remote care technology integration within and outside of the VA. Pre-existing gaps faced by many healthcare systems in the uptake and reach of preventive care services have been amplified during the pandemic, exacerbated by the deferral of care for non-COVID-19 conditions [53–55]. The emphasis of this study on the implementation of preventive care services is thus an important strength, particularly as this has traditionally been an underdeveloped area of implementation science [56, 57].
As relatively few studies have compared the effectiveness of implementation strategies for achieving rollout of evidence-based interventions across large healthcare systems, the proposed rigorous comparison of clinical benefit, cost and return on investment, and time to achieving implementation associated with REP and EBQI will be of value in directly supporting evidence-based policy and resource allocation decisions. Our program will not only enhance care for women Veterans across 20 VA sites, but will also shed fundamental insights on implementation strategies to help sustain these improvements and inform broader dissemination across and beyond VA.
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