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The problem

The problem addressed in the papers by Ornstein and Ruhe (and to a large extent by this conference) is the classic tradeoff between rigor and relevance.1  


Rigor typically is thought of as a focus on internal validity – developing tightly-specified intervention approaches that can be evaluated with objectivity and implemented with fidelity.  Relevance is conceptualized as developing, implementing and evaluating approaches to research and quality improvement (QI) that have meaning to the participants and end-users.

This conceptualization of the problem is itself a part of the problem.  The proper formulation of the predicament is not as a polarity between rigor and relevance, but as the challenge of optimizing both.  In order to meet this challenge, we need fundamentally different ways of approaching health care and quality improvement research.  These involve:
· An integrative epistemology

· A transdisciplinary, whole systems approach

· A commitment to developing and sustaining community “laboratories”

· Participatory approaches that incorporate both research and development

· Bringing together both quantitative and qualitative methods
· Relevant theoretical underpinnings including those from complexity science

Taken together, these approaches result in a greater emphasis on context, process and meaning than the current zeitgeist.  They lead to efforts to develop lines of inquiry that are integrated with development and application, rather than conducting and disseminating isolated studies.  They allow the questions and the methods for answering those questions to evolve over time and place.  They ask not only what the QI intervention is and what its outcomes are, but how it can be implemented in different settings, where different approaches are relevant, when they should be put into practice, who should conduct different aspects of the intervention, and why it is important.

An integrative epistemology

As identified by Wilber2-4 and applied to health care research by Stange, Miller and McWhinney,5 different ways of knowing are relevant for understanding and improving health and health care.  As shown in Figure 1, this Generalist Wheel of Knowledge represents knowledge in four quadrants that inform primary care research and practice.  These represent the perspectives of the clinician, the patient/family/community, the health care system, and disease.  Additional ways of knowing are represented by the border regions between these four quadrants, and the integrative function is represented at the center.  (See the Appendix for an additional depiction.)  

Currently, an over-reliance on a reductionist biomedical paradigm (Quadrant 4 in this scheme) has led to an under-valuing of knowledge based on understanding of systems and of the perspectives of patients, families, communities and front-lines clinicians.  However, the different ways of knowing are always present, although we may not see them because our focus and methods give attention to only one way of knowing at a time.  Broadening our lens, so that even in narrowly focused studies, we pay at least a little attention to different ways of knowing has the potential to bring together rigor and relevance.  In many ways, this is an epistemological struggle – an often unrecognized disagreement in understanding of the nature of the relationship between the knower / inquirer and the known / knowable.

As elucidated by Guba,6 the dominant way of knowing is the post-positivist paradigm in which objective, value-free and generalizable knowledge is identified by experimental methods.  By comparison, a constructivist paradigm stresses the social construction of knowledge, in which information carries with it the history of its creation, and to become valid in another context, must be reinterpreted to establish their relevance and meaning.

A focus on rigor tends to emphasize a positivist epistemology, and often leads to concern about translating research into practice (TRIP),7, 8 since the resulting QI approaches often turn out to be poorly transportable into settings outside the research environment.  An emphasis on relevance often leads to use of a social constructivist epistemology, which emphasizes translating practice into research.  This can lead to a different kind of transportability problem, if the resulting insights are so locally adapted that their generalizable lessons are not elucidated.

The dominance of positivist epistemology underlies efforts to find a “magic bullet” intervention that can then be easily transported en masse to other settings from that in which it was developed.  The tremendous advances in biomedical science that have resulted from the application of this epistemology leave us breathless, but often unable to see that our world view is a central part of the TRIP problem that we seek to solve.  A solely positivist approach can result in an over-reliance on methods that divorce the phenomenon under study from its sources of meaning and context.  Thus, our approach to the TRIP problem often is part of the problem.
A social constructivist approach may be more appropriate for the inherently social and context-dependent settings in which QI interventions live.  Such approaches emphasize that reality is co-constructed by participants, each of whom has different experiences of the phenomenon, and each of whose perspective is valid.  

The danger that such a social constructivist epistemology can lead to a Tower of Babel can be overcome in part by focusing on the development of general theories and principles that transcend and include the different perspectives of the key stakeholders in QI.  The danger that a positivist epistemology can isolate the phenomenon of interest from the context that gives it meaning can be overcome in part by methods that simultaneously or sequentially focus on context.  Recognizing the utility of both epistemologies, and allowing them to co-exist within a research team, can have the best of both world views.
A transdisciplinary whole systems approach

NIH Roadmap calls for an increasing focus on team science.9  Those who have experienced true transdisciplinary teams see them as a tremendous means for advancing understanding.  Diverse teams can be conceptualized as a progression from multidisciplinary to interdisciplinary to transdisciplinary.5, 10  In multidisciplinary research, participants from different disciplines each contribute their piece to solving a problem - like different chapters in an edited book, with the reader responsible for synthesizing meaning across the chapters.  Interdisciplinary research is a collaborative health care team, with each member working together on solving a common problem.  Transdisciplinary teams create a sustained conversation across and beyond disciplinary boundaries.  Often, they can be recognized by their creation of a new shared language. 
Not all projects are worthy of the extra effort needed to move from multi- to inter- to trans-disciplinary teams.  However, transdisciplinary teams may hold the greatest potential for the kind of grounded innovation and pursuit of a sustained lines of inquiry that are needed to make quantum improvements in health care and health.

Whole systems approaches11-14 go even further by asking that all levels of the interacting organizations and groups that influence health care be considered, and ideally brought to the table in pursing research and development for quality improvement.  This can dramatically alter the focus of such research and quality improvement, and such efforts often are deemed to be “messy.”  However, in this messiness is the needed grist for the mill of sustainable quality improvement.
A commitment to developing and sustaining QI “laboratories”

The NIH Roadmap9 also calls for moving the clinical research enterprise out of the biomedical medical center into the clinical and community settings in which most people get most of their care most of the time.  In order to be effective, this movement needs to be supported by infrastructure and relationships that transcend any single research or quality improvement project.
In recent years there has been an explosion in the development of practice-based research networks (PBRNs). 15-17  Practice-Based Research Networks (PBRNs) have been defined as 

"a group of ambulatory practices devoted principally to the primary care of patients, affiliated with each other (and often with an academic or professional organization) in order to investigate questions related to community-based practice. Typically, PBRNs draw on the experience and insight of practicing clinicians to identify and frame research questions whose answers can improve the practice of primary care. By linking these questions with rigorous research methods, the PBRN can produce research findings that are immediately relevant to the clinician and, in theory, more easily assimilated into everyday practice."   (http://ahrq.gov/research/pbrnfact.htm)  

PBRNs have an administrative structure that supports clinician-initiated projects, and a mission that transcends the conduct of a single study.  The most productive networks have developed partnerships with academic organizations.  By engaging primary care practices and the communities they serve in generating and answering questions, PBRNs have great potential to diminish the problem of translating research into practice and community application.16, 18-23   Despite important but under-funded efforts by AHRQ,24, 25 RWJF26 and others, PBRN infrastructure remains woefully underdeveloped27 in comparison to other critical research and QI infrastructure, and in comparison to the potential of PBRNs to serve as an engine for knowledge generation and translation around some of the most important problems in health and health care.17, 23, 28, 29 
Participatory approaches to both research and development

Community-based participatory research (CBPR), and its cousin action research,30 both involve learning cycles that explicitly engage the users of knowledge in defining the question, designing and implementing the methods and interpreting and applying the findings.21, 31  

Recent efforts by the NIH have recognized the potential of CBPR to enlighten and overcome current problems in health and healthcare disparities.  In addition, like PBRNs, CBPR infrastructure is under-funded in comparison to its potential to be a major part of the solution to some of our most intractable health and health care problems.  Infrastructure support is needed for long-term relationship and process development work that transcends a single study or line of investigation.  The NIH research center model has potential applicability for both PBRN and CBPR support. 
 In addition to PBRN and CBPR approaches that are grounded in the practices and communities where health and health care knowledge is applied, there is a fundamental need to consider development as well as research.  Development involves building capacity.  In industry, research seldom is considered without considerable emphasis on development.  In health care, research and development have been divorced, with the result that most research never is translated into practice or community application.  Considering the development and application needs for research at the outset is important. 

Bringing together both quantitative and qualitative methods

The strength and the weakness of quantitative methods is that they isolate a phenomenon from its context.  Combining quantitative and qualitative methods fosters understanding both of what can be measured and of meaning and context.32, 33  Mixed methods foster emergent understanding of meaning and context at the same time as they allow testing of a priori hypotheses.34, 35
The STEP-UP project described by Ms. Ruhe is an excellent example.  In a group randomized design,36, 37 a priori hypotheses were tested using quantitative measures.  Qualitative methods were used to understand the practice settings and to tailor the intervention based on this understanding.  Both numerical and narrative data on the process of change were gathered and used to develop new intervention approaches that were tested in a pre-post design in the delayed intervention (control) practices.  A subsequent comparative case study analysis38 was used to develop new theories39-41 and to guide the development of the next intervention study, involving an enlarged research team, an expanded PBRN and new community and health care system partners.
A complexity science underpinning

The tenets of complexity the complexity sciences can reframe both the generation and application about knowledge for quality improvement.42, 43  These tenets note that complex behavior emerges from relationships among agents, and often can be understood through simple rules.  Recurrent patterns occur at multiple levels of an organization. Organizations co-evolve with other agents in the system, based in part on a strong dependence on initial conditions.  Complex adaptive systems exhibit non-linearity.40, 44-46

Applying these leads researchers to work across multiple levels of the system and to look for opportunities to understand and facilitate positive co-evolution.  These principles jibe better with the reality of practice and community settings than linear thinking.  They lead participants to expect that sometimes large interventions can have minimal effects, whereas in other situations a small intervention can result in a large change.  Complexity science leads to focusing on relationships rather than, or in addition to focusing on tools and isolated variables.
The Presentations by Ornstein and Ruhe


The lines of investigation and specific studies presented by Dr. Ornstein and Ms. Ruhe exhibit the thoughtful management of trade-offs that front lines quality improvement investigators and implementers must address every day.  Their efforts show the challenge of applying theoretical models and research methods that don’t quite match the on-the-ground reality.  Their efforts to move forward despite these challenges are heroic.  More importantly, their use of both qualitative and quantitative methods allows them to link their work to other studies using similar measures while learning from the process to inform the work as it progresses, and to help us to learn the larger lessons with them.

Both projects used a multifaceted intervention strategy that previous research has shown to be most effective.22, 47-51  Both used facilitation, audit and feedback, participatory planning and implementation, patient activation and practice-individualized tools.  Both applied a best practices approach and principles from complexity science.  Such a comprehensive scheme avoids the shortcomings of a “one-size fits all” approach52 and increases the odds that the right approach will be available at the right time.  
Ornstein used the electronic medical record both as a fundamental structural underpinning and as a framework for practice recruitment.53, 54  As it becomes more common in practice, the EMR will have growing applicability.  However, as recent research shows,55, 56 without the comprehensive and locally adapted QI approach used by Ornstein and by Ruhe, it is magical thinking to imagine that the EMR is a total solution to TRIP.  

In addition to a multifaceted intervention strategy, it is remarkable that both projects focused on multiple quality measures.  This flies in the face of the researcher’s natural tendency to focus on a manageable number of factors.  However, this seeming lack of focus reduces concerns about competing demands – the idea that improvement in one area may lead to reductions in other areas.57, 58  Rather, this broad focus is consistent with the idea that the proactive development of systems may lead to cross-benefit.  For example, systems to improve chronic disease management may improve preventive service delivery.59
During the course of their investigations, both research teams learned the importance of linking the intervention to participants’ motivations.  Ruhe’s team identified participants’ motivation for other practice improvement domains than the focus of the intervention.  Despite the broad focus of the intervention, this energy for positive change may have been “left on the table” when it could not be linked to the focus of the QI project.


Ornstein’s choice of a pre/post design without a concurrent comparison group for his second study shows a classic trade-off (or perhaps a logical progression) between optimizing internal validity with an RCT compared to enhancing external validity by engaging practices that would not wish to be randomized or to contribute data without getting something back.  The idea that participants might be offered different interventions or the same intervention at different times may provide a partial solution to this dilemma.  It would be interesting to formally compare the differences between participants and intervention effect sized for the group randomized trial and pre/post studies.

Ruhe’s progression to the next phase project (EPOCHS) shows an important recognition of the need to intervene at multiple levels.  However, this creates additional challenges assessing the process and the outcome at from the perspective of the patient, practice agents, health care system and community.


The importance of local adaptation and individualization of intervention strategies is a transcendent lesson from both lines of inquiry.


.

Putting it together

The lessons learned by Ornstein and Ruhe are consistent with the RE-AIM framework (http://www.re-aim.org) elucidated by Glasgow and colleagues.60-62  This framework (reach, efficacy/effectiveness, adoption, implementation, and maintenance) provides a model for considering both internal validity and transportability that encourages continual contextualization.  

Another important framework is proposed by Grenhaugh and colleagues.63  This model synthesizes the evidence for the diffusion of innovations in health service organizations and identifies knowledge gaps where further research is needed.

The Medical Research Council’s framework for design and evaluation of complex interventions to improve health,64 while acknowledging the benefit of using both qualitative and quantitative methods, still takes a linear approach that moves from theory to modeling to exploratory and definitive trials, followed by long-term implementation.  A more iterative model would fit better with the non-linear way in which knowledge is created and applied.
What would it look like if the ideas and approaches described throughout this paper were employed together as part of a new mainstream of integrated knowledge development and application?  


Practices, patients, health care systems, community agencies and groups, academics and policymakers are at the table together to develop and refine research and development questions, and the methods used to pursue them.  The questions tend to focus on whole people and systems, rather than just isolated parts of people and systems.  Participants clearly state their epistemological stance and work to understand how theory informs practical application and how theory development can be an explicit goal of planned research.  Explicitly diverse participants use respectful discussions of both practice and theory to develop transdisciplinary teams, continually engaging new partners as needed to challenge evolving understanding and practical application. The design of individual projects involves a mixture of methods to develop knowledge in the settings in which it will be applied, and from the perspectives of those who will apply and pay for the knowledge.  Individual projects are viewed within the context of multiple interrelated lines of investigation and application.  Support for communication, research methods and databases is provided by shared enabling resources supported by NIH, AHRQ and CDC research centers for integrative research and application, with additional support by local foundations and endowments to catalyze community infrastructure development, application and evaluation.  These resources are applied to increasing understanding of some of the most important problems affecting health and confronting health care.  The resulting understanding is applied and evaluated in the course of studying it, and refinements and development needed for continued evolution of knowledge and practice is pursued in knowledge communities that involve the evolving tapestry of relevant stakeholders.  Human subjects protection becomes less of an issue than assuring participation by affected groups and individuals.
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Figure 1
The Generalist Wheel of Knowledge, Understanding, and Inquiry*
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* KEY:

Line 1: (capitalized words):  
FOCUS OF KNOWLEDGE
Line 2:
Task of Understanding
Line 3 (italicized words):
Mode of Inquiry
[From: Stange KC, Miller WL, McWhinney I. Developing the knowledge base of family practice. Fam Med. 2001;33:286-297.]
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