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Background:  A team of VA investigators, under the overall leadership of the VA Mental Health Quality Enhancement and Research Initiative (QUERI) in Little Rock, is applying the findings from the prior VA and non-VA effectiveness1-12, cost effectiveness 13-21 , and quality improvement studies22-25 for depression to promote VA system improvement.  These findings show, based on a series of randomized trials, that a new care model (collaborative care for depression) is both necessary and sufficient for improving depression care and outcomes, including symptom reduction, recovery, reduced job loss, and satisfaction with care.  Simpler quality improvement interventions (QIIs), such as clinician education, screening and feedback, and computer reminders alone, have no effect on major depression22-29.  Studies show similar effects among elders8, adolescents10, and ethnic minorities30-33, and endure two to five years34-36.  These findings can be replicated in small practices9 and in staff model and network model managed care1,2,4,5,6,8,10,11, in VA7 and in rural and urban settings4,9,10.  Detailed tools and information about how to implement collaborative care have been well-documented and are easily accessible37-44.
 The collaborative care model fills the existing gap between mental health specialty and primary care in caring for depression.  The model systematically brings together mental health specialty and primary care resources and perspectives to ensure that patients with depression are assessed, educated, and followed for symptoms and treatment adherence in accordance with AHRQ guidelines.  It is similar in its outlines to the chronic illness care model45,46, and requires a committed staff person (the depression care manager) to support primary care clinicians and their collaboration with mental health specialists.  

The VA team is carrying out a series of studies under the rubric of Translating Initiatives in Depression into Effective Solutions (TIDES) to assess how collaborative care for depression can best be implemented by the VA nationwide.  These studies use quality improvement methods to assist VA clinical and administrative leaders to adapt collaborative care to the specifics of VA practice, and develop the necessary tools, policies, procedures, and staffing to make the model part of usual care.  In this paper, we describe in detail the latest of these projects, which focuses on learning about regional sustainability, spread, and national rollout needs for VA depression collaborative care (Regional TIDES, or ReTIDES).

Previous Work (TIDES)    

In the initial TIDES studies, we aimed to tailor and implement collaborative care in two to three large primary care practices in each of three multi-state VA administrative regions (Veterans Integrated Service Networks, or VISNs), using Evidence-Based Quality Improvement .  We built on the previous study results showing that CQI premised on facilitating evidence-based care model designs improved results compared to classical CQI 24,25, and focused this study’s QI on achieving collaborative care models. We had also observed that practices participating in QI for depression often faltered on their inability to support technical and communication functions necessary for completing an effective design, and we provided research team support for these functions. 
We engaged senior leaders from primary care, mental health, nursing, and quality management in three VISNs in designing evidence-based but VISN-specific collaborative care for depression. We directed our QI design process at VISNs rather than medical centers because in the VA, care models that are not endorsed by VISNs are unlikely to last. This is because money for clinical care passes through VISN administration on its way to individual medical centers, and through medical centers to center-based and community outpatient clinics.  Formulas for allocating these resources emphasize comparability across centers and clinics.  Once VISN leaders had identified design specifications, we used rapid-cycle Plan-Do-Study-Act (PDSAs) to assist VISN personnel and local leaders to develop the specific tools and approaches implied by the overall VISN designs.  Tools included templates for policies, procedures, and hiring; training for care managers; assistance with monitoring of patient and system outcomes; and collaboration between VISN staff and clinicians.  We convened and provided infrastructure for VISN/researcher partnership work groups including:  Informatics; Patient Education and Care Management; Senior Leaders; and Collaboration.  
VISNs chose nearly identical basic design features for VA collaborative care. In the final TIDES collaborative care model, as developed by the VISNs, primary care clinicians refer their patients to a depression care manager through the usual electronic consult mechanism. Emphasis is placed on referring screen-positive patients identified through the VA’s yearly depression screening program. Care management is carried out by telephone, with mailed materials and web support.  Visit documentation and workload recording follow established mechanisms and conventions.  Most clinicians and patients in involved clinics assume that TIDES is part of usual care.
Because TIDES is a QI project, and patients participate as part of an enhancement of their usual care, patients do not complete a research consent process to participate in TIDES.  The research team therefore has no access to individually identified information on TIDES patients.  Similarly to other non-research QI interventions, we evaluated the initial TIDES care model in participating practices based on aggregated clinical results for patients referred to depression care management.  We summarized the results for the panel (registry) of patients entering care management at each site and across all sites every three months as a quarterly report.  We showed, for example, depression symptom graphs for the panel, percentages of people completing six months of care management, and percent of patients followed in primary care (Appendix 1).  With our support, VISNs and practices used these results and others in continuous improvement, or Plan-Do-Study-Act cycles.  These cycles in turn served as the basis for midcourse corrections.  Our design is summarized below in Figure 1.  In this figure, the horizontal axis represents time, progressing from left to right, and the volume of the large cube represents patients with depression visiting the practices.
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This design is typical for real-world quality improvement evaluations, such as the evaluations carried out by practices in the Breakthrough Series45.  The design aims to assess whether the care model provides the expected level of benefit to patients actually exposed to it through naturalistic means as part of a practice’s usual care. The design does not show results for representative patients, nor for any comparison group (it assesses experimental practices only), reducing generalizability.  This formative evaluation-type design tells more, however, about the actual clinical workings of the care model intervention as applied by local care settings than would the more generalizable designs.  Here we see how clinicians and patients, without any researchers directing their actions, actually behave when exposed to the new care model in all its parts.  Rather than trying to eliminate selection bias, this design might be viewed as learning about selection bias, both positively and negatively.  For example, patient outcomes might be much worse than expected based on prior effectiveness studies because clinicians selected patients who were too sick to benefit.  On the other hand, clinicians might achieve better than expected results because they were able to be much more precise than study enrollment criteria in identifying patients who would benefit.  
Another consideration in using a QI-type formative evaluation in TIDES is that if collaborative care is implemented as a routine clinical model, ongoing tracking of registry patient outcomes is essential for preventing model deterioration. The TIDES formative evaluation method will become the basis for standard outcome reporting during future TIDES spread.  

The main threat to the face validity of this formative design when used to track the quality of an implemented evidence-based intervention, rather than to assess the intervention’s generalizable level of efficacy or effectiveness, is that it will not by itself take account of patients who could have benefited but did not access the model.  The main corrective for this is the implementation of high quality performance measures that assess outcomes across the entire depressed population, and thus can signal any problems with model access. 
Qualitative Studies to Prepare for Roll-Out:  During TIDES, we identified additional informational needs.  The Cost and Value (COVES) study is directed at understanding stakeholder perspectives on collaborative care.  In this study, TIDES clinics are evaluated for system level impacts on utilization and cost.  Senior leaders, clinicians, and patients from these clinics are undergoing semi-structured interviews that are being coded using rigorous qualitative methods.  The Creating HealtheVet Informatics Applications for Collaborative Care (CHIACC) project meets the need to improve the functionality of future VA clinical informatics for supporting proactive panel management.  Results from these studies will be translated into tools for national rollout.
Evaluating the effectiveness of TIDES for representative patients:  We also carried out a randomized sub-study of TIDES (the Well-Being Among Veterans Enhancement Study, or WAVES).  The timing was such that prior to identifying TIDES intervention practices, we were able to construct several matched sets of three midsized community-based outpatient clinics within each VISN based on size, location, and academic affiliation.  VISN leadership chose among these sets of matched clinics, and we then randomized two clinics within each triplet to intervention and one to usual care in preparation for WAVES.   

When WAVES began, we screened patients in experimental and usual care clinics for depression, and referred them to the ongoing TIDES intervention. Analysis of six-month follow-up for WAVES patients is in progress.  In addition to assessing intervention effectiveness, we will be comparing the characteristics of the representative patients in WAVES to the group of patients referred by their clinicians to TIDES.  This will help us to understand the implications of carrying out randomized trials of representative patients visa vis what is likely to happen when TIDES is operating under usual clinic circumstances.  WAVES will also evaluate the cost-effectiveness of TIDES collaborative care. For example, so far it appears that clinicians refer fewer of those who are severely ill or previously treated by mental health specialists to care management than does our WAVES enrollment process.  
Regional Roll-Out of TIDES (ReTIDES):  Once we had shown positive clinical outcomes for TIDES patients, and had developed VA-specific policy, informatics, decision support, and care management tools, we aimed to carry out and evaluate regional spread of VA collaborative care.  

 Purpose:  The purpose of  ReTIDES is to prepare for national implementation of  TIDES by 1) demonstrating and evaluating spread to additional regions and sites, and 2) preparing the full set of necessary VA tools, policies, procedures, methods, and political links.  Local impacts to be assessed in ReTIDES include performance improvement, system costs, long-term cost-effectiveness, and changes in clinician collaboration, knowledge, and skills. 
Intervention: ReTIDES uses the same Evidence-Based Quality Improvement method as TIDES used, but begins with the tools and approaches already developed in TIDES.  Design decisions that were made in TIDES and were successful form the starting point for ReTIDES EBQI.  

One additional feature of the ReTIDES intervention is a focus on national policy contacts.  Through the Mental Health QUERI Center ReTIDES seeks to partner with national VA leadership in nursing, primary care, mental health specialty, employee education, performance measurement, guidelines, and system strategic planning (See Template).  
Intervention Targets:  We expect to improve system performance for depression care through our organizational collaborative care intervention, and thereby to improve the outcomes for depressed patients visiting intervention practices.  More specifically, our intervention targets VISN leadership and resources in order to change healthcare provider behavior in practices.  These changes, including institution of care management, are expected to translate into improved clinical treatment of depression and hence into improved depression clinical outcomes (see Template).
Settings:  The intervention is taking place in about 27 outpatient practices in four VA VISNs.  This represents between two and nine additional medical centers in each of the three original TIDES VISNs, and the addition of a new VISN.  Each VISN identified new practices in ReTIDES in a different way.  One VISN designated substantial funding for TIDES implementation.  This VISN created a steering committee with representatives from a wide range of practices to foster site participation.  In a second VISN, a VISN-wide primary care council is active in promoting TIDES.  A third VISN is spreading TIDES through the VISN mental health leader.  Finally, in a fourth VISN the VISN director designated the TIDES sites from the top. 

Outcome Measures:  1) Is collaborative care successfully adopted and sustained in experimental VISNs? (as measured by qualitative data); 2) Do patients referred by clinicians to care management adhere to treatment?  Do their depression symptoms improve?  Does their depression remit?  (as measured by clinical data collected by care managers);  3) Does depression care performance improve in experimental compared to matched comparison clinics? (as measured by electronic data);  4) Do provider collaboration, knowledge and skill improve?  (as measured by web-based survey) 3)  Does system cost-effectiveness improve? (as measured by electronic data); 4) Is the intervention cost-effective at 18 months (as measured by survey and electronic data); 5)  Does ReTIDES affect national VA perspectives, plans, and policies? (as assessed using  qualitative methods)?
Study Design:  The study’s comparative-change design (nonequivalent group design with unique pre-test and post-test samples) is depicted below in Figure 2.  Again, time is depicted horizontally moving from left to right, and the volume of the large cube represents patients visiting the practices. The volume of the lighter “Care Model in Place” cube represents patients actually participating in the full care model.
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As shown, in ReTIDES researchers initiate and structure a quality improvement process (Evidence-Based Quality Improvement) at the VISN level (the researcher intervention is to structure the VISN QI process).  Clinical leaders from the VISN implement the design (the clinical partner intervention) with technical and communications support from the research team.  Once the care model is established in the experimental clinics it reaches some proportion of the population of depressed patients attending those clinics.  For the evaluation, ReTIDES will select a series of cross-sectional samples of depressed patients, some of whom, as depicted, have been exposed to the TIDES care model and others (those outside the box labeled “Care Model in Place”) who have not. We will monitor quality of care (e.g., completion of appropriate treatment) over the six months following each patient’s entry into one of our evaluation cohort.
Comparison Group:  We are matching intervention VISNs and their practices with usual care VISNs and their practices for comparison.  The main matching method is through existing structure surveys, administrative data, and performance measure data.  We will also compare matched clinic performance to intervention clinic performance for the pre-intervention period.

Analytic Approach:  We will identify relevant cohorts of patients from electronic data bases and measure their care, also electronically.  For example, we will identify patients who meet the denominator requirements for HEDIS measures; patients who screen positive for depression; patients newly started on any antidepressant, and patients with a new ICD 9 diagnosis of depression given by a primary care clinician.  We will determine whether, for example, treatment completion is greater among patients in TIDES practices than in matched usual care practices.  We hope to apply these measures every six months, and to compare across four time periods--two pre-TIDES implementation and two post-TIDES implementation to compare.  Detailed analytic plans are in process.  We expect to do a subanalysis to examine disparities in care.  

Results
Results are in process. Spread has been achieved or is in active process, however, in one new VISN and 15 new practices, and we have learned an enormous amount about how spread occurs.  For example, we learned that the ability of TIDES to impact performance measures is critical.  TIDES will not save VISNs major dollars in the short run (although it is relatively cheap); this is because the consequences of untreated depression are more likely to be, for example, job loss (affecting the patient only) than hospitalization (a cost to the health plan). To justify investment in TIDES, therefore, VISNs and practices will need a very visible metric showing TIDES progress and effects.  We also learned that care model “tweaking” is continuous and that the Mental Health QUERI role in both supporting innovation and maintaining tight links to the evidence base will be critical to ongoing effectiveness of the model.
Conclusions and Discussion of Design Choices
To a major extent, our choice of a non-randomized evaluation design was conditioned on what we already knew about both about provider behavior change in general and about depression care and care improvement in specific, based on high quality prior literature, much of it in the form of randomized trials.  Our task was not to test effectiveness, but to determine how a large body of effectiveness literature and accompanying tools could be implemented to become usual care in VA. To facilitate eventual system-wide adoption of collaborative care, we needed to evaluate the process by which our study VISNs spread TIDES care. Our evaluation methods needed to continue to assess the clinical integrity of the model, while identifying potential spread pitfalls, resources, and methods for dealing with both.  This required a non-randomized design.
The consequences of randomization would have been inimical to our study goals.  First, our organization and practice-level intervention demands cluster randomization.  Given the heterogeneity of practices on dimensions that we know have major effects on performance such as size, rural location, academic affiliation, and others, randomization at the practice level requires matching.  This reduces the pool of possible sites, and leaves out any type of practice that cannot be easily matched.  Thus, within a VISN, randomization substantially constrains leadership choice regarding spread.  This in turn takes authority for TIDES away from the clinical leadership whose decisions we want to study.  More subtly, randomization would firmly identify TIDES as research during a phase in which we want to study it as quality improvement.  Finally, randomization would add substantially to the cost of the study, in no small part because of added IRB requirements.  
We use matched practices in non-TIDES VISNs as our comparison group because TIDES is quite likely to spread in unpredictable ways within TIDES VISNs.   We are fairly confident of our ability to match practices because of the relatively large amount of data we have on all VA practices.  In prior studies, our basic matching approach has been validated by the comparability of detailed patient and patient care data on matched sites. While we recognize the limitations of matching in assuring internal validity we also recognize its strengths when our purpose is to understand a complex naturalistic phenomenon.
Another important design choice for this study was to use only administrative data for assessing patient outcomes.  We chose this approach for two major reasons. One is that the VA will use electronic data to evaluate any future TIDES rollout.  The second is cost.  This data has a major limitation for assessing depression care in that it cannot accurately identify patients with major depression by DSM-IV criteria.  TIDES care is directed at patients with major depression based on a systematic assessment.  We are attempting to minimize this problem by defining the cohorts for our assessments in a variety of ways that range from inclusive to narrow in relationship to the likely level of match with DSM-IV criteria.  We will also be limited in terms of adjusting for casemix.  We hope that these limitations will be mitigated by our ability to identify full population cohorts at multiple time points.  
A major challenge for this project is to align system incentives with collaborative care for depression--simultaneously pushing forward regional expansion and national agenda-setting. This requires a continual top-down and bottom-up approach.  For example, to gain top-down support, we must demonstrate that our intervention improves performance on the imperfect measures in use (HEDIS), and that costs are offset by the improved performance.   This cannot be accomplished without a large-scale intervention.  On the other hand it is hard to spread and sustain a large-scale intervention without top-down support, especially given the current VA budget environment (most medical centers have frozen FTEEs).  Similarly, to improve current performance measures, we must gain national VA support.  To gain national VA support, we must integrate TIDES with strategic planning initiatives, and we must update national VA guidelines for depression care. To achieve this, we must already have some evidence of success.  Finally, to achieve seamlessness in usual care, we must change VA policy.  To provide information on which such a policy would be based, we need to demonstrate that TIDES is broad-based and successful.  Our study design must be realistic enough and flexible enough to accomplish all of these goals.
Conclusions Regarding Improving the Science Base for QII evaluation research
 Although final lessons learned are pending, we include the following as illustrations:  1) The process of translating randomized trial research evidence on collaborative care for depression  into improved system performance is non-linear, and cannot be accomplished by “handing off” research evidence to clinical leadership even in a relatively top-down system like VA .  National implementation requires a multi-pronged and coordinated approach that links current system incentives to data on how the model performs in actual VA settings, while at the same time working to improve the fit of those incentives to the model.  This in turn requires a series of different study designs depending upon the specific questions managers, clinicians, and policy makers have about the model.  2)  Policy makers and clinical managers want to refer to a rigorous evidence base, but want business case analysis of the care model as implemented in their own system.  So far, we find VA leaders accepting of the prior strong evidence base on collaborative care for depression as a basis for change, and interested in further implementation research on TIDES.  The information these leaders now demand for decision-making relates to the business case.  The business case VA managers want researchers to assemble includes an assessment of the impact of the program, when implemented by VA employees in VA practices, on economic and performance measures. 3)  For sustainability- and spread-oriented research, involvement of a steering committee that includes high-level system managers is essential.  We believe it is neither ethical nor practical to carry out large-scale research that uses healthcare system resources without oversight and input from key stakeholders.  The clinical organization, not the researchers, owns the project, and should have final authority over it. 4) Implementation research requires willingness at all phases to adapt scientific methods creatively to the needs of the field.  At the same time, representing the true level of generalizability of available evidence, and what questions any particular design will or will not answer, is a critical part of the role of the scientist in the clinical/health services research partnership.
Funding Source
VA VISNs and medical centers (primarily to support the intervention as well as part of the evaluation); Health Services Research and Development (HSR&D) QUERI (to support part of the intervention and most of the evaluation).

Was the Evaluation Plan Subject to Peer Review and IRB Approval
 Yes, ReTIDES is subject to both peer review and IRB approval.  Other than the 18 month cost-effectiveness piece which is based on individual patient information, ReTIDES is exempt from human subjects consent requirements.  It must, however, be reviewed by IRBs. 
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CLINICAL INTERVEN-TION START-UP



Fig. 1: Design for formative, PDSA evaluation 
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CARE  MODEL START-UP

PRE-INTERVENTION CROSS SECTIONAL SAMPLES



Fig. 2: Regional Roll-Out Comparative Change Design
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