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Preface



Russell E. Carter, PT, EdD


Jay Lubinsky, PhD, CCC-A/SLP, ASHA Fellow


In this fifth edition of Rehabilitation Research, the intents and purposes of earlier editions, particularly the fourth edition, continue. We have especially kept and, we hope, enhanced, our emphases on providing a text to clearly address the needs of students in addition to those of practicing clinicians. Therefore, we have maintained and, where possible, increased the emphasis on the scientist-practitioner model and significantly enhanced information on single-subject research, feeling that rehabilitation clinicians will often rely on those designs in their everyday practice. We have maintained and, when possible, updated relevant information on evidence-based practice and have consistently encouraged readers to utilize its principles and methods. This book acknowledges that all rehabilitation professionals have several common needs as consumers and producers of research. The same holds true for students in the rehabilitation professions. Specifically, all need to understand the bases of research, methodologies, and uses. Perhaps most important, they need to understand not only how to apply the research findings of others in daily practice but also how to employ the rigorous methods of science to their daily practice. This is sine qua non of the scientist-practitioner. For these reasons, we have attempted to make this book useful to students and practicing professionals as well as to those whose primary function is research.


Rehabilitation professionals share a belief that the exercise of our professional expertise, in partnership with the patients or clients with whom we work, makes a difference in their lives. This deeply held belief is a positive force when it leads to the high levels of professionalism and commitment that are demonstrated daily by rehabilitation professionals around the globe. This belief, however, can also serve as a negative force when it leads practitioners to the uncritical acceptance of all of rehabilitation practice.


The purpose of research is not to give validity to what we do as rehabilitation professionals; it should determine purposes. This is an important distinction. The former leads to a search for weak evidence that supports our current practices; the latter leads to strong evidence that can help us improve our future practices.


Evidence-based practice in rehabilitation can be realized only by a joint effort of the producers and consumers of research. This is a textbook that will serve many needs of research consumers and can serve foundational needs of research producers. It does so by using straightforward language and relevant examples to capture the diversity and complexity of research that is of interest to rehabilitation professionals. Readers will note a great deal of updated literature relevant to the topics at hand. We have included updated studies for two reasons. First, having recent literature signifies the ongoing relevance of the type of research being discussed. Second, updated literature provides the reader with examples of the complexities and variations of research designs that might not otherwise be discussed in the text. At the same time that we have updated a great deal of examples from published literature, we have maintained some older references—even to “classic” studies—when we felt those studies best exemplified or clarified the discussion in the text.


The text is divided into nine sections. Although divided into sections, we have taken the view that information in all sections forms a unified whole for the location, understanding, consumption, production, and dissemination of research as relevant to clinical practice.


From the very first edition, this text has provided a solid grounding in traditional research design and analysis as well as an introduction to emerging research topics such as qualitative and single-system (now called single-subject) designs. Subsequent editions introduced even more emergent research paradigms, such as outcomes research and epidemiology (among others). More recently, and continuing into the present edition, the text has increasingly incorporated research from a broader array of rehabilitation professions in order to demonstrate the commonalities of their research methodologies. We think this is critical as we see increased incorporation of team and co-treatment approaches to rehabilitation.


In this fifth edition, we have endeavoured to impart enthusiasm for a few ways of thinking about rehabilitation research and a textbook on that topic. Those ways of thinking include usefulness, incorporation of a scientist-practitioner model, and use of evidence-based practice. We sincerely hope that readers find these appealing and helpful.
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Rehabilitation professionals believe that the work we do makes a difference in the lives of the people we serve. Rehabilitation research is the means by which we test that belief. In the rapidly changing and increasingly accountable world of health care, it is no longer enough to say that we do good work or to note that patients or clients feel better after we’ve intervened. Rather, we must be willing to search for, or even create, evidence about the value of our practices and then modify those practices in response to the evidence. Rehabilitation professionals who embrace evidence-based practice also embrace the challenge of learning about rehabilitation research.


Learning about rehabilitation research involves developing a diverse set of knowledge and skills in research methodologies, research design, statistical and qualitative analysis, presentation, and writing. At the same time a practitioner or student is acquiring these new skills, he or she is forced to reexamine the status quo, the conventional wisdom of the rehabilitation professions. This combination of trying to learn new material while challenging previously held beliefs can engender frustration with the new material and doubt about previous learning. Some clinicians, unable to cope with such uncertainty, retreat to anecdotes and intuition as the basis for their work in rehabilitation. Others delight in the intellectual stimulation of research and commit themselves to developing an evidence-based practice. Such clinicians balance the use of existing but unsubstantiated practices with critical evaluation of those same practices through regular review of the professional literature and thoughtful discussion with colleagues. Furthermore, these professionals may participate in clinical research to test the assumptions under which they practice.


This introductory chapter defines research, examines reasons for and barriers to implementing rehabilitation research, and considers the current status of rehabilitation research. Based on this foundation, the rest of the book presents the principles needed to understand research and suggests guidelines for the application of those principles to rehabilitation research.




Definitions of Research


Research has been defined by almost every person who has written about it. Kettering, an engineer and philanthropist, had this to say:






“Research” is a high-hat word that scares a lot of people. It needn’t; … it is nothing but a state of mind—a friendly, welcoming attitude toward change.… It is the problem-solving mind as contrasted with the let-well-enough-alone mind. It is the composer mind instead of the fiddler mind. It is the “tomorrow” mind instead of the “yesterday” mind.1(p. 91)






We think his words, published in 1961, still ring true.


Payton, a physical therapist who has written widely about research, indicates that “research should begin with an intellectual itch that needs scratching.”2(p. 8) Kazdin, a psychologist, speaks about various research methods, noting that “they have in common careful observation and systematic evaluation of the subject matter.”3(p. 2) Portney and Watkins,4 Polit and Beck,5 Stein and colleagues,6 and Nelson,7 who have written texts on clinical, nursing, occupational therapy, and communication disorders research, respectively, all emphasize the organized, systematic nature of research. Three important characteristics about research emerge from these different authors: (1) research challenges the status quo, (2) it is creative, and (3) it is systematic.




Research Challenges the Status Quo


Definers of research all indicate it as a way of answering questions. Thus, the first characteristic is that research challenges the status quo. Sometimes the results of research may support current clinical practices; other times the results point to treatment techniques that are not effective. But whether research does or does not lead to a revision of currently accepted principles, the guiding philosophy of research is one of challenge. Does this treatment work? Is it more effective than another treatment? Would this person recover as quickly without intervention? The status quo can be challenged in several ways, as illustrated in the three examples that follow.


One way of challenging the status quo is to identify gaps in our knowledge—for example, to identify common practices about which we know very little. Because much of our practice as clinicians is based on the collective wisdom of past professionals, we forget that much of this practice has not been verified in a systematic way. However, we are increasingly in the process of validating our clinical practices. Many clinicians, professional associations, and scientists are engaged in outcomes research (see Chapter 16). Emphasis and literature on evidence-based practice (see Chapter 3) continue to grow. The increasing number of meta-analyses and critical reviews validates some of our clinical practices and challenges others (see Chapter 4). These recent developments suggest a powerful research agenda for rehabilitation providers.


Despite recent efforts, we continue many rehabilitation practices about which few, if any, data exist. A second approach to challenging the status quo, therefore, is to systematically test the effects of these practices.


A third way of challenging the status quo is to test novel or traditionally avoided treatments. Some examples of such treatments are (1) use of human magnetic fields to manage pain8 and (2) application of sensory integration training to a very wide variety of clinical conditions.9–11


These examples of challenges to the status quo identified gaps in knowledge about rehabilitation practice, may provide support for one set of clinical practices, and suggest a need for review of another set of clinical beliefs. Research is about embracing these kinds of challenges. It is about the willingness to test our assumptions, to use what works, and to change our practices in light of new evidence.




Research Is Creative


The second characteristic of research is that it is creative. Rothstein, in an editorial, chastised physical therapists for their willingness to accept authoritarian views of their profession: “Our teachers and our texts tell us how it should be, and we accept this in our eagerness to proceed with patient care.”12(p. 895) Researchers are creative individuals who move past the authoritarian teachings of others and look at rehabilitation in a different way. And, in at least a partial answer to Rothstein, we note the increasing emphasis on evidence-based practice and the emergence of the scientist-practitioner. Virtually every piece of research is the product of a creative question.13 In any science, “the dualism between science and creativity is unfounded.”14 “Why?” and “Why not?” are core questions, as is, “What if …?”


Creative aspects of rehabilitation research are emphasized in Chapter 2, which presents information about the use of theory in practice and research, and Chapter 4, which provides a framework for the development of research problems.




Research Is Systematic


The third characteristic of research is that it is systematic. In contrast, much of our clinical knowledge is anecdotal, or is passed on by prominent practitioners who teach a particular treatment to eager colleagues or students. As Hicks noted,… “after all, many of the therapeutic techniques currently in practice have been developed over the years and consequently are tried and tested.”15(p. 3) Anecdotal claims for the effectiveness of treatments are colored by the relationship between the clinician and patient and typically do not control for factors, other than the treatment, that may account for changes in the condition of the patient or client. The systematic nature of some research methodologies attempts to isolate treatment effects from other influences not ordinarily controlled in the clinic setting. Other methodologies focus on systematic description of the phenomenon of interest, rather than control of the research setting. Much of this text presents the systematic principles that underlie research methods: Sections 2 through 5 (Chapters 6 through 17) cover research design, Section 6 (Chapters 18 and 19) discusses measurement tools, and Section 7 (Chapters 20 through 24) introduces data analysis.





Reasons for Developing Rehabilitation Research


There are at least three reasons for conducting rehabilitation research: (1) to develop a body of knowledge for the rehabilitation professions, (2) to determine whether interventions work, and (3) to improve patient and client care. Each of these reasons is examined in the sections that follow.




Develop Body of Knowledge


The “body of knowledge” rationale for rehabilitation research is related to the concept of a profession. The characteristics of a profession have been described by many authors but include several common elements. Houle16 divided the characteristics of a profession into three broad groups: conceptual, performance, and collective identity characteristics (Box 1-1). One of the critical performance characteristics is mastery of the theoretical knowledge that forms the basis for the profession.




Box 1-1


Characteristics of a Profession



Conceptual Characteristic


Establishment of a central mission



Performance Characteristics


Mastery of theoretical knowledge


Capacity to solve problems


Use of practical knowledge


Self-enhancement



Collective Identity Characteristics


Formal training


Credentialing


Creation of a subculture


Legal reinforcement


Public acceptance


Ethical practice


Penalties


Relations to other vocations


Relations to users of service



List developed from Houle CO. Continuing Learning in the Professions. San Francisco, Calif: Jossey-Bass; 1981.




The theoretical foundations of the rehabilitation professions, discussed further in Chapter 2, include concepts such as occupation, disablement, and movement science.


Although the knowledge base for our professions has grown and continues to grow, rehabilitation professionals and students still work to develop ways of identifying important theoretical constructs as well as ways of understanding them. Kinsella and Whiteford17 offer, as an example, a way of structuring the concept of “evidence-based practice,” a concept that has achieved widespread recognition. Kenyon and Blackinton applied aspects of motor-control theory to a clinical case, further integrating theory and the development of the knowledge base for physical therapy.18 The search for definition and understanding of what may seem like basic concepts is far from complete.




Determine Whether Interventions Work


The second major rationale we offer for performing rehabilitation research relates to determining whether interventions work.


The need for research on the effectiveness of rehabilitation interventions was highlighted by Brummel- Smith19 when he summarized the research recommendations of a National Institutes of Health Task Force on Medical Rehabilitation Research and applied them to rehabilitation of older adults. He noted four major areas in need of study: the natural history of disability, functional assessment and performance evaluation, intervention issues, and rehabilitation service delivery. In discussing intervention issues, he identified a need both to “evaluate effectiveness of existing interventions and to develop novel approaches to care,”19(p. 895) noting that “current interventions have not received the type of careful scrutiny that is now expected of medical interventions.”19(p. 895) More recently, the sentiment is summarized by Hicks, who notes, “healthcare professionals have an imperative to ensure that their clinical decisions can be justified on empirical grounds …” and further laments, “good quality research studies that address fundamental issues in care provision have not been as plentiful as is either desirable or necessary.”15(p. vii)




Improve Patient and Client Care


The third reason for rehabilitation research is perhaps the most important one: improving patient and client care. This, of course, is not completely separate from the reason of finding out whether our treatments work. However, once we find out what works and what does not, and under what circumstances, research can improve care by helping clinicians make good decisions about the use of existing practices or by providing systematic evaluation of the effectiveness of new practices.


When we know what has or has not been supported by research, we can make intelligent, evidence-based decisions about which clinical procedures to use with our clients. Clinical research about these procedures could provide additional evidence that would help practitioners make informed decisions about recommending the procedures.


Although there are many areas of rehabilitation practice for which evidence is thin, there are other areas in which clinicians who are committed to evidence-based practice can find a rich body of evidence on which to base their work. Chapter 4 gives a hint about the large and growing amount of literature available (and how to find it) to rehabilitation scientist-practitioners. The increase in meta-analyses and critical reviews (see Chapters 4 and 26) points to not only how much is available but also how useful it is. A search for meta-analyses and critical reviews in the period 2009 through 2012 for all journals related to physical therapy or occupational therapy indexed in the CINAHL search engine (see Chapter 4) yielded more than 16,000 results. Results of the same search for speech-language pathology in the same period yielded more than 11,000 results.


In addition to helping clinicians make judgments about the use of existing treatments, research can be used to test new procedures so that clinicians can make evidence-based decisions about whether to add them to their clinical repertoire. For example, body-weight–supported treadmill ambulation, although established, continues to undergo modifications in need of such testing. In theory, body-weight–supported treadmill ambulation should enable patients to improve their ambulation function by training in a way that ensures safety, does not require handheld assistive devices, uses relatively normal gait patterns, and has reduced energy demands when compared with unsupported walking. A recent innovation included the use of robots to assist with body-weight support.20 Clinicians with a good knowledge base in research will be able to critically evaluate this article to determine whether they can apply the results to the clinical situations in which they work. Chapters 25 and 26 present guidelines for evaluating research literature.





Barriers to Rehabilitation Research


In 1975, Hislop, a physical therapist, articulated one major philosophical barrier to research in the profession:






A great difficulty in developing the clinical science of physical therapy is that we treat individual persons, each of whom is made up of situations which are unique and, therefore, appear incompatible with the generalizations demanded by science.21(p. 1076)






Although this conceptual barrier may still loom large for some practitioners, many more concrete obstacles to rehabilitation research have been documented.22–24 These obstacles include lack of familiarity with research methodology, lack of statistical support, lack of funding, lack of a mentor, and lack of time. An additional obstacle is concern for ethical use of humans or animals in research activities. Although the cited authors’ comments go back several years, we think they are still valid; given the economy and demand for productivity at the writing of this book, they may be even more problematic than previously thought. However, this book should help to overcome several of the obstacles, particularly those pertaining to research methodology.




Lack of Funds


The scope of this text will not directly help in overcoming lack of funding, although information in Chapter 27 will help you gain access to funds that are available. Funding, especially from public sources, is largely a political process; we urge readers to take part in that arena to advocate for research budgets.




Lack of Research Mentors


Another example is lack of research mentors. Contemporary research is often done in teams. Ideally, novice researchers would be invited by experienced researchers to become members of working research teams with ongoing projects, external funding, and access to a network of colleagues engaged in similar work. The importance of research mentors—and the difficulty in finding them in the rehabilitation professions—has been discussed for several rehabilitation professions.25–27 The picture is possibly made bleaker by the documented shortage of research-prepared doctoral faculty in academic programs,28–30 and, at least at this writing, it is difficult to predict how the advent of required entry-level professional (i.e., clinical) doctorates will affect the situation. There may be at least one bright light in the situation, however. Although the traditional model of mentoring is that the mentor and protégé are in the same institution, professional associations have recently developed research-mentoring programs in which the mentor and protégé are not necessarily in the same institution, giving more flexibility to establishing possible mentor-protégé relationships.31–33




Lack of Time


A third barrier difficult to overcome is lack of time. Testa34 outlined six major factors that influence the completion of research. Two of the six factors referred to “time” directly, and two more (complexity and funding) are indirectly related to the time that a researcher has available to devote to the task. Hegde noted, “Clinicians do not have the needed extra time for research.”35(p. 10)


Indeed, it is difficult to separate the “time” issue from the “funding” issue because a lack of external funding generally limits the time available for research. In the absence of external funding, tasks with firm deadlines are given higher priority than research, and the immediate time pressures of the clinic and classroom may lead clinicians and academicians alike to postpone or abandon research ideas. One solution is to design studies that are relatively easy to integrate into the daily routine of a practice. Chapters 11, 13, and 16 present a variety of research designs particularly suitable for implementation in a clinical setting.


Despite these difficulties, there are barriers to research that can be overcome, which are addressed in this text. They include lack of familiarity with the research process, lack of statistical support, ethical concerns, and the clinician-researcher dichotomy.




Lack of Familiarity with the Research Process


Clinicians sometimes view rehabilitation research as a mysterious process that occupies the time of an elite group of professionals, far removed from patient or client care, who develop projects of little relevance to everyday practice. Although this characterization is a caricature, and evidence exists of ways to implement a research culture in a clinical environment,36 even the most clinically grounded research uses the specialized language of research design and data analysis, and those who have not acquired the vocabulary are understandably intimidated when it is spoken. One goal of this text is to demystify the research process by clearly articulating the knowledge base needed to understand it.




Lack of Statistical Support


Another barrier we think can be overcome is lack of statistical support. Section 7 (Chapters 20 through 24) of this book provides the conceptual background needed to understand most of the statistics reported in the rehabilitation research literature.37,38 A conceptual background does not, however, provide an adequate theoretical and mathematical basis for selection and computation of a given statistic on a particular occasion, particularly for complex research designs. Thus, many researchers will require the services of a statistician at some point in the research process. Guidelines for working with statisticians are provided in Chapter 27.




Ethical Concerns About Use of Human Participants and Animal Subjects


Often, rehabilitation research is halted by ethical concerns related to the use of either human participants or animal subjects. Those who choose to study animal models should follow appropriate guidelines for the use, care, and humane destruction of animal subjects. Clinicians who use human participants in their research must pay close attention to balancing the risks of the research with potential benefits from the results. Chapter 5 examines ethical considerations in detail; Chapter 27 provides guidelines for working with the committees that oversee researchers to ensure that they protect the rights of research participants.




The Clinician-Researcher Dichotomy


Yet another barrier to research implementation is the apparent and widely held belief that clinicians and researchers have little in common. We refer to this as the “clinician-researcher” dichotomy. The history of this situation is a long one, especially in clinical psychology, and accounts of its development are offered by Hayes and associates39 and Merlo and colleagues.40 Hayes and associates offer two primary reasons for the dichotomy: “(a) the almost universally acknowledged inadequacies of traditional research methodology to address issues important to practice and (b) the lack of a clear link between empiricism and professional success in the practice context.”39(p. 15) By “traditional research methodologies,” the authors are referring to large-scale group-data experiments, especially clinical trials. Hegde also offers the doubt “regarding the extent to which research affects day-to-day practice.”35(p. 10) Fago confirms a “widening division between psychology’s clinical investigators and clinical practitioners.”41(p. 15) Bishop notes the “general consensus … that the translation of sport-science research to practice is poor.”42(p. 253) Clearly, if clinicians do not think that they have much in common with researchers (including time available, research training, etc.) and that the research that is completed has little applicability to their practice, the production and even consumption of research is going to be significantly curtailed.




Overcoming Barriers


Overcoming these barriers depends on leaders who are willing to commit time and money to research efforts, individuals who are willing to devote time and effort to improving their research knowledge and skills, and improved systems for training researchers and funding research. Cusick’s qualitative study of clinician-researchers underscores the importance of making an individual commitment to becoming a researcher, accepting responsibility for driving the research process, and learning to negotiate the administrative and social systems that make clinical research possible.43 Research is, however, rarely an individual effort. Therefore, one key to overcoming barriers to research is to develop productive research teams composed of individuals who, together, have all the diverse skills needed to plan, implement, analyze, and report research. The different rehabilitation professions are working to develop such teams in different ways: the Foundation for Physical Therapy in 2002 funded its first Clinical Research Network, designed to increase research capacity in physical therapy through collaborative arrangements between academic and clinical sites44; and building research capacity in the allied health professions has been of interest to policy-making bodies in the United States45 and the United Kingdom.46




The Scientist-Practitioner


We wish to make special note of the possible solution to the barrier of the clinician-researcher dichotomy. That is the development of the scientist-practitioner model of education first developed in clinical psychology and later applied to other rehabilitative professions. Thorough histories of the effort are offered by Hayes and associates39 and Merlo and colleagues.40 Essentially, the model seeks to provide education so that clinicians have good research training and researchers have good clinical training at least to the extent of good understanding of both roles.


The history of attempts at developing scientist-practitioners is far from over, but we see hopeful trends. In an abridged meta-analysis of 10 articles, Chang and colleagues47 concluded that current education of scientist-practitioners is based on a flawed version of the model and needs to be more flexible and versatile. That is, with changed attitudes, attainment of the scientist-practitioner is a reasonable goal. Proposing an educational model based on dialectics, Fago41 offers several suggestions for overcoming the clinician-researcher dichotomy and fostering development of the scientist-practitioner. In a survey of students from 163 Council of University Directors of Clinical Psychology (CUDCP) programs, the returns from 611 students, representing 55 programs, showed that students overwhelmingly “indicated that science training was very important to them. Overall, students reported experiencing a fairly balanced emphasis on science and clinical work, and endorsed receiving a good amount of high-quality training in science.”40(p. 58) Pettigrew48 and Brobeck and Lubinsky49 offer examples of how students in training are actually immersed in the scientist-practitioner model during the clinical rotations of their graduate programs in occupational therapy and/or speech-language pathology.


Although the past certainly has supported the notion of a clinician-researcher dichotomy, we are encouraged by the growth of and attention to “evidence-based practice” in academic programs and in the rehabilitation professions. Examination of academic curricula by one of the authors, an accreditation site visitor in communication sciences and disorders, reveals universal attention to ways in which students can incorporate an evidence base into their clinical practice. The Web site of the American Speech-Language-Hearing Association devotes considerable space to the subject,50 as do the Web sites of the American Physical Therapy Association51 and American Occupational Therapy Association.52 Only time will tell if, and to what extent, the emphasis on evidence-based practice has influenced the everyday lives of rehabilitation clinicians.


We do not expect that all clinicians will be prolific (or even occasional) researchers, but we do ascribe in this text to the notion that the clinician who is a scientist-practitioner will be able to fulfill at least two of the three roles suggested by Hayes and associates39: (1) a knowledgeable consumer of new research, using scientifically based clinical procedures; (2) an evaluator of his or her own clinical practices; and (3) a producer of new data.





Status of Rehabilitation Research


The rehabilitation professions are relative newcomers to the health care arena, as the “conflagrations of World War I and II provided the impetus for the development and growth of the field of rehabilitation.”53(p. 1) Mindful of the way in which new professions grow, in 1952 Du Vall, an occupational therapist, wrote about the development of the health care professions into research:






A study of the growth and development of any well established profession will show that, as it emerged from the swaddling clothes of infancy and approached maturity, research appeared.54(p. 97)






Research has indeed appeared across the rehabilitation professions. A great deal can be learned about the current status of rehabilitation research by examining the role of research in the professional associations of the various rehabilitation disciplines, by reviewing the development of research publication vehicles, by examining the educational standards for the different rehabilitation professions, and by reviewing research funding opportunities for rehabilitation and related research.




Professional Association Goals


All of the major professional associations that promote the rehabilitation professions take a leading role in advancing rehabilitation research. The American Occupational Therapy Association works “through standard-setting, advocacy, education, and research on behalf of its members and the public.”55 As part of its mission statement, the International Society for Prosthetics and Orthotics includes, “Promoting research and evidence based practice.”56 The American Physical Therapy Association developed a clinical research agenda in 2000 designed to “support, explain, and enhance physical therapy clinical practice by facilitating research that is useful primarily to clinicians.”57(p. 499) That association has recently revised and broadened the agenda to include all research, eliminating the limiting word “clinical.”58 Common Program Requirements of the Accreditation Council for Graduate Medical Education require that “the curriculum must advance residents’ knowledge of the basic principles of research, including how research is conducted, evaluated, explained to patients, and applied to patient care” and also that “residents should participate in scholarly activity.”59 Their recently introduced “core requirements” include the ability to “appraise and assimilate scientific evidence.”60 Furthermore, these associations do not simply make empty statements about their roles in research—they follow through with actions to promote research in their respective professions. For example, the American Speech-Language-Hearing Association’s commitment to research is shown by its development of a national outcomes measurement system.61




Research Publication Vehicles


Dissemination of rehabilitation research findings in peer-reviewed journals is an important indicator of the status of rehabilitation research. Over the past several decades, the number of journals with a primary mission to publish research related to rehabilitation has increased dramatically, as a journey through any relevant database (see Chapter 4) will attest. As of February 2015, searching the CINAHL database (see Chapter 4) for journal titles added just since 2000 reveals that 40 new titles have been added relevant to physical therapy, 16 for occupational therapy and 32 for speech-language pathology and audiology. The increased importance of rehabilitation research across time is apparent both in the ability of the professions to sustain these new journals and in the emergence of new types of publications: specialty journals (e.g., Journal of Pediatric Physical Therapy), interdisciplinary journals (e.g., Journal of Occupational Rehabilitation), and international journals (e.g., International Journal of Language and Communication Disorders).




Educational Standards


As research becomes more important to a profession, the standards against which education programs that prepare new practitioners are evaluated can be expected to reflect this emphasis. A review of educational program requirements for the various rehabilitation professions shows that this is indeed the case, with requirements for research content, research activities, or both. The American Speech-Language-Hearing Association,62 in its standards for educational program accreditation, requires that “the scientific and research foundations of the profession are evident in the curriculum” to prepare speech-language pathologists and audiologists. The Commission on Accreditation in Physical Therapy Education notes that “physical therapy upholds and draws on a tradition of scientific inquiry while contributing to the profession’s body of knowledge,” requires a “scholarly agenda,” and requires “activities that systematically advance the teaching, research, and practice of physical therapy through rigorous inquiry.”63 The American Council on Occupational Therapy Education lists “researcher” among the roles to be mastered by occupational therapists in training and requires that graduates be prepared as an effective consumer of the latest research.64 Finally, the Accreditation Council for Graduate Medical Education has enhanced its physical medicine and rehabilitation residency requirements to include formal curricular elements related to research design and methodology as well as opportunities to participate in research projects and conferences.59,60




Research Funding


The creation of a vast government-funded medical research enterprise began in earnest in the United States in the 1940s after World War II. One symbol of this expansion of the research enterprise was the transformation in 1948 of the National Institute for Health, formerly a “tiny public health laboratory,”65(p. 141) into the plural National Institutes for Health (NIH) that conduct and support research through many specialized institutes focusing on particular branches of medicine and health care. It was not until the 1980s, however, that NIH, as well as the Centers for Disease Control (in 1992 becoming the Centers for Disease Control and Prevention), became important sources of funding for rehabilitation research.66 Today, the NIH’s National Institute of Child Health and Human Development, National Institute on Aging, National Institute of Arthritis and Musculoskeletal and Skin Diseases, National Cancer Institute, National Institute of Mental Health, National Institute of Neurological Disorders and Stroke, and National Institute of Deafness and Other Communication Disorders are important sources of funding for rehabilitation researchers.67,68 The National Institute for Disability and Rehabilitation Research, an arm of the U.S. Department of Education, is another important source of funding for rehabilitation research.66 In addition, private foundations associated with the various rehabilitation professions, such as the American Occupational Therapy Foundation, the Foundation for Physical Therapy, and the American-Speech-Language-Hearing Foundation, provide nonfederal sources of research funding.69–71 Thus, even though a lack of funding for rehabilitation research has been identified as a serious problem for rehabilitation and the rehabilitation professions, a broad set of government and private sources of funding are available to rehabilitation researchers who choose to compete for external funding of their research efforts. You can read more about funding sources and resources in Chapter 27.


Although the refrains to increase and improve rehabilitation research do not seem to change from one generation of providers to the next, this review of the status of rehabilitation research shows that, in the second decade of this century, professional associations for the rehabilitation disciplines include the development of research among their stated goals, that there is a wide variety of established and emerging journals in which to publish rehabilitation research, that educational standards for rehabilitation providers include criteria related to research, and that external funds for rehabilitation research are available from several sources. These signs of the recent strength of rehabilitation research must be tempered by the often chaotic economic and political influences that can limit research funding for government granting agencies and philanthropic donations to private ones. Yes, the barriers to research are significant. Yes, identifying and using available resources takes initiative and energy. Yes, making research a priority in a cost-containment environment is difficult. However, the incentives to overcome these barriers are substantial in that the future of rehabilitation within the health care system and society requires that we establish a firm base of evidence on which to build our practice.





Summary


Research is the creative process by which professionals systematically challenge their everyday practices. Developing a body of rehabilitation knowledge, determining whether rehabilitation interventions work, and improving patient and client care are reasons for conducting rehabilitation research. Barriers to research are lack of familiarity with the research process, lack of statistical support, lack of funds, lack of mentors, lack of time, and concern for the ethics of using humans and animals in research. The importance of research to the rehabilitation professions is illustrated by professional association goals, publication vehicles for rehabilitation research, educational standards, and funding for rehabilitation research.
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All of us have ideas about how the world operates. We may even dub some of our ideas “theories.” Think of the kind of banter that goes back and forth among a group of friends sharing a meal. “I have this theory that my car is designed to break down the week before payday.” “The theory was that my mom and her sisters would rotate who cooks Christmas dinner.” “Here’s my theory—the electronics manufacturers wait until I buy a new gadget and then they come out with a new, improved model.”


When do ideas about the nature of the world become theories? What distinguishes theory from other modes of thought? Is theory important to the applied disciplines of rehabilitation practitioners? Does theory drive practice, or does practice drive theory? The purpose of this chapter is to answer these questions by examining the relationships among theory, practice, and research; by defining theory and some closely related terms; by presenting examples of theories categorized by scope extent; and by suggesting a general approach to evaluating theory.




Relationships Among Theory, Research, and Practice


Theory is important because it holds the promise of guiding both practice and research. Figure 2-1 presents a schematic drawing, showing the expected relationships among theory, research, and clinical practice. Theory is generally developed through reflection on experience (e.g., “It seems to me that patients who pay for their own therapy follow home exercise instructions better than those whose insurance companies cover the cost”) or from logical speculation (e.g., “If pain is related to the accumulation of metabolic by-products in the tissues, then modalities that increase local blood flow should help reduce pain”).1 Theories developed by reflections on experience may draw on the careful observations of clinicians in practice or may flow from qualitative research studies that develop theories grounded in qualitative data (see Chapters 6 and 14 for more information). Theory, however it is generated, is then formally tested through research. Based on research results, the theory is confirmed or modified, as are clinical practices based on the theory. Unfortunately, theory and practice are often disconnected from one another, leading Kielhofner to “underscore the need for better ways to connect theoretical explanation and practice.”2(p. 14) Further, he suggests that “when knowledge is developed and organized as a part of practical problem solving, the gap between theory and practice can be eliminated.”2(p. 14)


[image: f02-01-9781455759798]


Figure 2-1 Relationships among theory, research, and practice.





If research is conducted with animals, with normal human participants, or with techniques that differ from typical clinical practice, then the results are not directly applicable to the clinical setting. However, such research results may lead to modification of theory, and modification of theory may in turn lead clinicians to rethink the ways in which they treat their patients or clients. (The application of the general case—changes in theory—to the specific case—changes in the treatment of a client—is an illustration of deductive reasoning.) In contrast, if research is conducted with a clinical population and types of interventions that can be easily implemented in actual practice, then clinicians may be able to change their practices based on the research results. The accumulated results of clinical implementation can lead to modification of theory, which is an example of inductive reasoning. It is incumbent on the authors of research reports to help readers connect theory and practice through thoughtful discussion of the practical implications—both applicability and limitations—of their work.




Definitions of Theory


Theories are, by nature, abstractions. Thus, the language of theory is abstract, and there are divergent definitions of theory and its components. Instead of presenting a single definition of theory, this section of the chapter examines three elements of various definitions of theory: level of restrictiveness, tentativeness, and testability.




Level of Restrictiveness


Definitions of theory differ in their level of restrictiveness, and the level of restrictiveness of the definition then has an impact on the purposes for which a theory can be used. Table 2-1 summarizes the distinctions between the definitions and purposes of theories with different levels of restrictiveness. Restrictiveness addresses how inclusive or wide ranging are specific instances covered by a definition. As a theory becomes more restrictive, the requirements for inclusion are more specific. Different types of theory may be appropriate to different points in the development of a profession and its body of knowledge, with descriptive theory emerging first, predictive theory next, and finally explanatory theory.





Table 2-1


Level of Restrictiveness in Theory Definitions





	
	Level of Restrictiveness



	Least
	Moderate
	Most





	Definition
	Account for or characterize phenomena
	Specify relationships between constructs
	Specify relationships and form a deductive system



	Purpose
	Description
	Prediction
	Explanation



	Comments
	Subdivided into ad hoc and categorical theories
	Sometimes referred to as conceptual frameworks or models
	Can take the form of if-then statements
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To illustrate the differences among various levels of restrictiveness and their corresponding purposes, a simple example about hemiplegia is developed throughout this section of the chapter. This example is not meant to be a well-developed theory; it is merely an illustration based on a clinical entity that many rehabilitation professionals should have encountered at some point in their professional education or practice.




Least Restrictive Definition


The least restrictive form of theory, descriptive theory, requires only that a phenomenon be described—and not predicted or explained—in some way, as in Fawcett’s permissive definition: “A theory is a set of relatively concrete and specific concepts and the propositions that describe or link those concepts.”3(p. 4) Thus, using this least restrictive definition, the statement “Individuals with hemiplegia have difficulty ambulating, eating, and speaking” is a simple form of theory because it describes (difficulty ambulating, eating, and speaking) a phenomenon (individuals with hemiplegia).




Moderately Restrictive Definition


Kerlinger and Lee have advanced a more restrictive definition of theory: “A theory is a set of interrelated constructs (concepts), definitions, and propositions that present a systematic view of phenomena by specifying relations among variables, with the purpose of explaining and predicting the phenomena.”4(p. 9)


Although Kerlinger and Lee and others3,4 draw distinctions between concepts and constructs—the former considered observable, the latter as abstract—we will consider them equivalent and use the terms interchangeably in this text. In addition, Kerlinger and Lee use proposition and hypothesis nearly interchangeably, as in Kerlinger and Lee’s definition that a hypothesis is “a conjectural statement of the relation between two or more variables.”4 The hallmark of Kerlinger and Lee’s definition of theory, then, is that it must specify relationships between or among concepts.


The earlier statement about individuals with hemiplegia would need to be developed considerably before Kerlinger and Lee would consider it to be theory. Such a developed (predictive) theory might read like this: “The extent to which individuals with hemiplegia will have difficulty ambulating is directly related to the presence of flaccid paralysis, cognitive deficits, and balance deficits and inversely related to prior ambulation status.” This is no longer a simple description of several characteristics of hemiplegia; it is a statement of relationships between concepts and predicts an outcome.


Researchers who prefer the most restrictive definition of theory may consider descriptions at this moderately restrictive level to be conceptual frameworks or models. For example, Burns and Grove5 consider theories as interrelated concepts that afford prediction, explanation, and control of a phenomenon that can be tested. By contrast, they consider concept models as more general, less well articulated than theories, and not testable.


Theory that meets Kerlinger and Lee’s definition is known as predictive theory because it can be used to make predictions based on the relationships between variables. If the four factors in this hypothetical theory about hemiplegic gait were found to be good predictors of eventual ambulation outcome, rehabilitation professionals might be able to use information gathered at admission to predict long-term ambulation status.




Most Restrictive Definition


The most restrictive view of theory is that “theories involve a series of propositions regarding the interrelationships among concepts, from which a large number of empirical observations can be deduced.”6(p. 96) This is the most restrictive definition because it requires both relationships between variables and a deductive system.


Deductive reasoning goes from the general to the specific and can take the form of if-then statements. To make the hypothetical theory of hemiplegic gait meet this definition, we would need to add a general gait component to the theory. This general statement might read, “Human gait characteristics are dependent on muscle power, skeletal stability, proprioceptive feedback, balance, motor planning, and learned patterns.” The specific deduction from this general theory of gait is the statement, “In individuals with hemiplegia, the critical components that lead to difficulty ambulating independently are presence of flaccidity (muscle power), impaired sensation (proprioceptive feedback), impaired perception of verticality (balance), and processing difficulties (motor planning).” In an if-then format, this theory might read as follows:


1. If normal gait depends on intact muscle power, skeletal stability, proprioceptive feedback, balance, motor planning, and learned patterns, and


2. If hemiplegic gait is not normal,


3. Then individuals with hemiplegia must have deficits in one or more of the following areas: muscle power, skeletal stability, proprioceptive feedback, balance, motor planning, and learned patterns.


This theory, then, forms a deductive system by advancing a general theory for the performance of normal gait activities and then examining the elements that are affected in individuals with hemiplegia. Figure 2-2 presents this theory schematically. The six elements in the theory are central to the figure. In the absence of pathology, normal gait occurs, as shown above the central elements; in the presence of pathology, the elements are altered, and an abnormal gait results, as shown below the gait elements.
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Figure 2-2 Diagram of the theory of gait in individuals with hemiplegia.





With a deductive system in place, theory can begin to be used to explain natural phenomena. Explanatory theory looks at the why and how questions that undergird a problem, generally in more explicit terms than illustrated in Figure 2-3. The hypothetical explanatory theory about gait begins to explain ambulation difficulty in terms of six elements needed for normal gait.
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Figure 2-3 Then a miracle occurs … (From Sidney Harris, with permission. ScienceCartoonsPlus.com.)









Tentativeness of Theory


The second element of the definition of theory is its tentativeness. The tentative nature of theory is emphasized by Portney and Watkins:






Therefore, our acceptance of a particular theory will reflect the present state of knowledge and must adapt to changes in that knowledge as technology and scientific evidence improve. Therefore, a theory is only a tentative explanation of phenomena…. Many theories that are accepted today will be discarded tomorrow.7(p. 40)






Thus, theory is not absolute; rather, it is a view that is acceptable, at the time, to the scientists studying the phenomenon. For example, the idea that the sun revolved around the earth (geocentric theory) suited its time. It was also a useful theory:






It described the heavens precisely as they looked and fitted the observations and calculations made with the naked eye; … it fitted the available facts, was a reasonably satisfactory device for prediction, and harmonized with the accepted view of the rest of nature…. Even for the adventurous sailor and the navigator it served well enough.8(p. 295)






However, the small discrepancies between the geocentric theory and the yearly calendar were troublesome to Renaissance astronomers and led to the development of the heliocentric theory—the one we still believe—that the earth revolves around the sun. Perhaps a later generation of scientists will develop different models of the universe that better explain the natural phenomena of the changing of days and seasons. Natural scientists do not assume an unchangeable objective reality that will ultimately be explained by the perfect theory; there is no reason for rehabilitation researchers to assume that their world is any more certain or ultimately explainable than the natural world.




Testability of Theory


Testability has been described as a sine qua non (an indispensable condition) of theory.9 If so, then every theory needs to be formulated in ways that allow the theory to be tested. However, theories cannot be proved true because one can never test them under all the conditions under which they might be applied. Even if testing shows that the world behaves in the manner predicted by a theory, this testing does not prove that the theory is true; other rival theories might provide equally accurate predictions. Theories can, however, be proved false by instances in which the predictions of the theory are not borne out.


For example, if one can accurately predict the discharge ambulation status of individuals with hemiplegia based on tone, sensation, vertical sense, and processing difficulty, then the theory is consistent with the data. However, rival theories might predict discharge ambulation status just as well. A cognitive or emotionally oriented practitioner might develop a theory that predicts discharge ambulation status as a function of the level of motivation of the patient, and a behaviorally oriented one might cite the extent to which the staff provide immediate rewards for gait activities. If the behavioral or cognitive theory accurately predicts discharge ambulation status of individuals with hemiplegia as well as the other theory does, it will also be consistent with the data. None of the theories can be proved in the sense that it is true and all others are false; all theories can, however, be shown to be consistent with available information.





Scope of Theory


Theories have been classified by different researchers in terms of their scope, often with four levels: metatheory, grand theory, general (or middle-range) theory, and specific, or practice, theory.10,11




Metatheory


Metatheory literally means “theorizing about theory.” Therefore, metatheory is highly abstract, focusing on how knowledge is created and organized. The development of occupational science as a broad, organizing framework for occupational therapy has been described as metatheory.10 In addition, the intellectual process of linking various theories to one another is a form of metatheory. For example, work that examines intersections, commonalities, and differences among the three grand theories described in the following paragraphs would be metatheoretical.




Grand Theory


Grand theories provide broad conceptualizations of phenomena. The World Health Organization’s International Classification of Functioning, Disability, and Health (ICF) is a grand theory of importance to all rehabilitation practitioners (Fig. 2-4). A form of descriptive theory, it “provides a description of situations with regard to human functioning and its restrictions and serves as a framework to organize this information.”12(p. 7) The ICF is divided into two parts: (1) functioning and disability, and (2) contextual factors.
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Figure 2-4 Schematic diagram of the International Classification of Functioning, Disability, and Health.





Functioning and disability are further divided into body functions (physiology), body structures (anatomy), activities (individual functioning), and participation (societal functioning). The activities and participation classifications are further divided into capacity (what someone can do) and performance (what they actually do) constructs. The contextual factors are divided into environmental and personal factors. Stephens and colleagues13 used the ICF as a framework for studying the problems experienced by hearing-impaired older adults. They designed a new clinical questionnaire, built around the ICF framework, for use by older adults to identify problems associated with their hearing impairments. When older adults completed the new clinical questionnaire, they identified more participation limitations than they did with previous questionnaires. In this case, then, the link between theory and practice is that using the theoretical model of the ICF facilitated the development of more complete problem lists for use in treatment planning.


Hislop’s14 conceptual model of pathokinesiology and movement dysfunction is a grand theory related to physical therapy. This model looks at physical therapy using the overarching phenomena of movement disorders (others have modified the term from disorders to dysfunction) and pathokinesiology (the application of anatomy and physiology to the study of abnormal human movement). Figure 2-5 is an interpretation of Hislop’s formulation of the pathokinesiological basis for physical therapy. Physical therapy is viewed as a triangle with a base of service values supplemented by science, focusing on treatment of motion disorders through therapeutic exercise based on the principles of pathokinesiology. In this theory, physical therapy is viewed as affecting motion disorders related to four of six components of a hierarchy of systems ranging from the family to the cellular level of the body. The goal of physical therapy is either to restore motion homeostasis or to enhance adaptation to permanent impairment. This theory, presented in 1975, was groundbreaking in that no one before Hislop had advanced a coherent, comprehensive view of the work of physical therapists. This theory challenged physical therapists to think of themselves not as technicians who applied external physical agents to their patients, but as movement specialists who used a variety of tools to effect changes in troublesome movement patterns.
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Figure 2-5 Interpretation of Hislop’s pathokinesiological framework for physical therapy. The triangle represents the structure of physical therapy, the circle a hierarchy of systems affected by physical therapy, and the square the goals of physical therapy. (Modified from Hislop HJ, Tenth Mary McMillan lecture: The not-so-impossible dream, Phys Ther 55:1073, 1075, 1975. Reprinted from Physical Therapy with the permission of the American Physical Therapy Association.)






The model of human occupation (MOHO) is an example of grand theory that comes from the profession of occupational therapy. In the MOHO, people are viewed as having three subsystems (volitional, habituation, and mind-brain-body performance) that interact with the environment to produce occupational behavior.15 The MOHO has been used in clinical practice to organize assessment and treatment activities, as in Pizzi’s16 case report of his work with an individual with acquired immunodeficiency syndrome. In addition, it has been used to structure research activities, as in Chen and colleagues’17 work on factors influencing adherence to home exercise programs.




General, or Middle-Range, Theory


General, or middle-range, theories provide general frameworks for action, but do not purport to address large ideas (e.g., human functioning) or entire disciplines (e.g., physical therapy or occupational therapy) with a single theoretical context. Three examples of general theories illustrate the wide range of phenomena that can be viewed through a middle-range scope.


The gate control theory of pain, first presented in 1965 by Melzack and Wall, is an important general theory about the way that pain works. Before this theory was advanced, it was assumed that pain was largely a peripheral phenomenon, and treatments aimed at reducing or eliminating pain focused on peripheral solutions. In the words of Melzack himself, “The gate control theory’s most important contribution to the biological and medical sciences … was the emphasis on [central nervous system] CNS mechanisms. Never again, after 1965, could anyone try to explain pain exclusively in terms of peripheral factors. The theory forced the medical and biological sciences to accept the brain as an active system that filters, selects, and modulates inputs.”18(p. S123) This theory led to the development of new physical modalities such as transcutaneous electrical nerve stimulation (TENS) and to a new emphasis on stress management and multidisciplinary approaches to modulating pain and pain behaviors.


The sensory integration model advanced by Ayres in the 1970s is a middle-range theory that hypothesizes a relationship between motor and learning difficulties and sensory processing problems. Concerned with how people integrate more than one source of sensory information, the sensory integration model focuses on tactile, vestibular, and proprioceptive information.19 This theory is linked to practice by the development of assessment procedures designed to diagnose and classify sensory integration disorders20 and by the development of treatment programs designed to have an impact on sensory processing.21 The effectiveness of sensory integration programs has been studied in different groups of patients, including those with autism,22 cerebral palsy,23 and dementia.24


Mueller and Maluf25 proposed the physical stress theory (PST) as a general theory with broad application to physical therapist practice, education, and research. In this theory, there is one basic premise: Changes in the relative level of physical stress cause a predictable adaptive response in all biological tissues. There are 12 fundamental principles, such as “physical stress levels that exceed the maintenance range (i.e., overload) result in increased tolerance of tissues to subsequent stresses (e.g., hypertrophy)” and “individual stresses combine in complex ways to contribute to the overall level of stress exposure.”25(p. 385) There are also four categories of factors that affect the level of tissue stress or the adaptive response to stress: movement and alignment, extrinsic, psychosocial, and physiological factors. This theory will link to practice if therapists use it as a framework for determining factors contributing to excessive stress, for modifying stresses to permit tissue healing, and for studying the effectiveness of interventions.




Specific, or Practice, Theory


Specific, or practice, theories can be described as particular applications of grand or general theories. For example, current practice theory supports the early use of powered mobility for some children with disabilities.26 This contemporary view is consistent with some key ideas put forward in the ICF: that disability exists within an environmental context and that social participation—not just individual activity—are important goals for most people. Using this framework, powered mobility becomes a tool that enables a child to explore his or her environment independently and to participate more fully in family and school activities. In this framework, children with disabilities may work on traditional motor development tasks during portions of their days, but they use powered mobility when they want to go long distances or keep up with a group. The grand theory advanced by the ICF is linked to practice through specific theory that conceptualizes powered mobility as a way of modifying the environment to promote participation.


The general gate control theory of pain is linked to practice through the specific theoretical propositions that led to the development of TENS as a treatment for pain.27 The body of research that tests the effectiveness of TENS for different patient populations provides an indirect way of evaluating the gate control theory of pain.27,28





Evaluating Theory


Much of research is for the purpose of determining the validity of certain theoretical constructs. Theoretical constructs should be presented first in the literature review of a research manuscript and then reflected in the study question and hypothesis. In the Methods section of the manuscript, the participant features should be consistent with the theoretical concepts. That is, the participant features should be consistent with those features that the theoretical constructs include. In the description of the intervention or independent variable (IV), the intervention should reflect the theoretical constructs on which the IV was developed or implemented. Similarly, study outcomes are those proposed to be affected by the IV and thus should be a reflection of the theory’s constructs. Clearly, theory, through its constructs, strongly guides a research study. It is imperative that the researcher present the theoretical constructs of interest in multiple places in a research manuscript.


When researchers and practitioners use theory to guide their work, they should critically evaluate those theories. In doing so, there may be a temptation to determine which of several competing theories is “correct.” The answer is that none needs to be correct but each must be useful. The purpose of any theory is to organize constructs in ways that help us describe, predict, or explain phenomena of interest. Each theory—regardless of whether it meets restrictive or permissive definitions of theory and regardless of the scope of the theory—should be critically evaluated in terms of the extent to which it accurately describes the phenomenon, provides a framework for the study of the phenomenon, and influences practice. Different researchers will find that one or another theory provides a better framework for the questions they wish to ask, and different readers will simply find that some theories are more appealing to them than others. Stevens articulates her view of the folly of looking for one true theory in any discipline:






Imagine what we would think of the field of psychology were it to dictate that each of its practitioners be Freudian. Indeed, it is the conflict and diversity among theories that account for much of the progress in any discipline. A search for conformity is an attempt to stultify the growth of a profession.29(pp. xii–xiii)






Rehabilitation practitioners need not choose a single framework to guide their actions. What they must do is develop, analyze, and use a rich set of different theories to enhance their understanding of the rehabilitation process they undertake with their patients and clients.




Putting Theory into Practice: Research, Questions, Hypotheses, and Problems


We noted earlier that a hallmark of theory is its testability. Thus, regardless of the level of theoretical restriction or scope, a task of the scientist-practitioner is to verify, modify, or clarify theories via research. To do so, however, requires consideration of crucial factors of generating research questions and hypotheses.




Developing Answerable Research Questions


Novice researchers usually have little difficulty identifying a general topic of interest: “I want to do something with the knee” or “My interest is in children with cerebral palsy.” From these general statements, novice researchers often take a giant leap directly into asking research questions: “What is the relationship between hamstring strength and knee stability in patients with anterior cruciate ligament tears?” “Which individuals with spinal cord injury respond best to intrathecal baclofen for management of spasticity?”


Moving directly from topic to question, however, does not establish that the questions are relevant to problems within the field. This leap also fails to place the research question in a theoretical context. At the inception of a research project, researchers need to focus on broad problems within the profession, rather than on narrow questions. By focusing on problems, researchers are more likely to develop relevant questions.


The process of moving from a general topic to a specific research question involves four sets of ideas: (1) topic identification and selection, (2) problem identification and selection, (3) theoretical framework identification and selection, and (4) question identification and selection. A fifth step, determining the research methods, flows from the development of the ideas in the previous four steps. For each step, researchers must first be creative enough to generate many ideas and then must be selective enough to focus on a limited number of ideas for further study.




Topic Identification and Selection


Selecting a general topic is usually not a problem. However, if it is, direction can come from reading a wide range of literature and discussing problems with colleagues. From all the possible topics considered, one is selected for further study. At this point, all of the topics are often relatively broad because the practitioner or student may not yet know what is and is not known about each topic. Finding out more about each will allow the scientist-practitioner/student to determine which topics seem most likely to yield interesting and feasible research possibilities. Thus, the scientist-practitioner completes the first of the four cycles of expansion (identification of many possible topics) and contraction (selection of a single topic from the many) of ideas that takes place during the development of a research question.





Problem Identification and Selection


After a topic is selected, it is the job of the researcher to articulate important problems related to that topic area. One way of articulating research problems is to develop a series of logical statements that can be thought of as “givens,” “howevers,” and “therefores.” The “given” is a statement of information that is generally accepted as true or at least what is known, based on research literature and common clinical practice. The “however” contradicts or casts doubt on the “given,” pointing out gaps and conflicts in existing information. The conflict between the “givens” and the “howevers” creates the perplexing situation that is the research problem. The perplexing situation leads, “therefore,” to the development of a research question. The conflicts that lead to research questions may be between actions, policies, or knowledge.


Conflicts of action and knowledge arise when scientist-practitioners act in ways that are not consistent with the formal knowledge of the profession: New therapies in all rehabilitation professions are constantly being introduced and, if involving saleable material or equipment, marketed. However, existing research may not support either the theoretical bases or claims of results of a particular therapy. A task of the scientist-practitioner is to engage in research to further justify (or not) the use of the therapy.


Knowledge-knowledge conflict is between different types of knowledge, often between general knowledge and scientifically based knowledge. Here, the scientist-practitioner must view commonly accepted descriptions or commonly used therapies with a skeptical eye. Good research serves to corroborate (or not) differences in types of knowledge.


Policy-action conflict examines the relationship between professional actions and internal or external rules. For example, professional associations often place limitations on the types of activities permitted to paraprofessional personnel. The scientist-practitioner may validly wonder if the limitations are overly restrictive or not restrictive enough, given the education and training of the paraprofessionals.


Knowledge void (self-explanatory) is probably the most common generator of problems. In fact, the mere lack of knowledge may well lead to the types of conflicts described previously. Scientist-practitioners may wish to engage in research to fill gaps in knowledge, help resolve conflicts, and help solve clinical problems.


Identifying and then selecting from among these potential problems is the second of the series of expansion and contraction of ideas that must occur before a research study is designed. Any given topic will yield many potentially researchable conflicts. The conflicts and voids that form the basis for research problems can be identified through a review of the professional literature. Table 2-2, based on the work of Kazdin,30 shows how to develop ideas for rehabilitation research by adding novel “twists” to existing work found during the review of the literature. Details about finding relevant literature and synthesizing the results are presented in Chapters 4 and 26.





Table 2-2


Using Existing Research to Develop New Research Problems



	General Form of Problem
	Specific Hypothetical Question




	Studying a well-known clinical phenomenon in the context of a new population
	How does clinical depression present itself in individuals with acquired spinal cord injury?



	Studying subgroups of clinical populations
	What distinguishes adolescents with myelomeningocele who remain community ambulators from those who do not?



	Developing research problems that apply basic research findings to clinical populations
	Can the findings from animal research on tissue responses to overload stimuli from electrical stimulation be replicated in humans?



	Extending previous work by modifying aspects of the independent variable
	Would the same results have been achieved if speech therapy sessions were conducted more frequently?



	Extending previous work by adding new dependent variables
	Does aquatic therapy for individuals with knee osteoarthritis improve participation levels and health-related quality of life, in addition to its established impact on impairment measures such as strength and range of motion?



	Extending previous work by studying new clinical populations or new health care settings
	Can preschool-aged children with disabilities benefit from powered mobility to the same extent as the school-aged children who have been the subject of previous studies?



	Studying the impact of covariates on the clinical phenomena
	Do individuals from different cultures and from different socioeconomic strata perform differently on tests of aphasia?










Theoretical Framework Identification and Selection


Defining and selecting a theoretical framework for the study is the third cycle of expansion (identification of possible frameworks) and contraction (selection of a framework) of ideas within the problem development process. After a problem is selected, it needs to be placed into a theoretical framework that will allow it to be viewed in relation to other research. Theoretical grounding provides a broad perspective from which to view the problem. Sometimes, a researcher will be drawn to a particular framework based on previous interests or education; other times, the researcher will need to read widely in several areas to settle on a framework that seems most promising for further study. Review information earlier in this chapter about theory to find a match between that information and the chosen problem.


Adopting a theoretical framework, then, is a way of choosing a lens through which one views the problem of interest. The framework helps the researcher define what will and will not be studied and helps the researcher select appropriate variables for study.




Question Identification and Selection


After the problem is identified and placed in a theoretical perspective, the researcher must develop the specific questions that will be studied. This is done through the fourth cycle of expansion (identification of many possible questions) and contraction (selection of a limited number of questions for study) of ideas within the problem development process.


A researcher may prefer to state the purpose of his or her study as a question; another may prefer to state his or her purpose as an objective, which takes the form of a declarative sentence. Either is acceptable, but researchers in rehabilitation should strive to develop research questions or statements of purpose for which results are measurable.


After stating their purpose as either a question or an objective, many researchers advance a research hypothesis. The research hypothesis is the researcher’s educated guess about the outcome of the study. This educated guess is generally based on the theoretical grounding for the study, previous research results, or the clinical experiences of the researchers. Having such a hypothesis enables a researcher to place his or her results into the context of the theory or experience that led them to conduct the study. Research hypotheses should not be confused with the statistical hypotheses within a study. The statistical hypotheses, subdivided into null and alternate hypotheses, are essentially given once a particular type of statistical analysis is selected. Statistical hypotheses are discussed in greater detail in Chapters 20 and 21.




Research Methods Identification and Selection


Only after the research question is determined can the investigator begin to consider which research methods are appropriate to answer the question. Research methods are discussed in detail in Chapters 5 to 16 and 19.




Criteria for Evaluating Research Problems


While proceeding through the steps of research problem development, the researcher is faced with several selection decisions. Which topic, problem, or question should be studied? Which research approach to the question should be adopted? Cummings and colleagues31(p. 19) believe that a good research problem is feasible, interesting, novel, ethical, and relevant; the acronym FINER can be used to remember these five characteristics.




Study Is Feasible


Feasibility should be assessed in terms of subjects, equipment and technical expertise, time, and money. Researchers need to be realistic about the technical resources available to them. If the proper equipment is not available, then another problem should be selected for study.


The time needed to complete a research study is often underestimated. As noted in Chapter 1, lack of time is a significant impediment for clinical researchers. Therefore, scientist-practitioners need to develop research questions that can be answered within the time constraints of their practices and students within the constraints of their classes or registrations for thesis or dissertation. Chapters on case reports (Chapter 13), single-subject designs (Chapter 11), and outcomes research (Chapter 16) introduce research methods that may fit well within the context of a busy clinical practice or academic calendar.


Financial resources needed to conduct research must also be considered. Direct costs such as equipment, postage, and printing must be met. Personnel costs may include salaries and benefits for the primary investigator, data collectors, secretaries, statisticians, engineers, and photographers. If there are no funds for statisticians and engineering consultants, then complex experimental designs with highly technical measures should not be attempted.




Problem Is Interesting


The research question must be of interest to the investigator. Because rehabilitation is practiced by a broad set of professionals and their research base is rapidly growing, a wide range of interesting unanswered questions exists. All rehabilitation practitioners should therefore be able to identify several questions that whet their intellectual appetites. Thus, interest in the topic must be high to motivate the researcher to move through the sometimes tedious steps necessary to reach the discovery.




Problem Is Novel


Good research is novel in that it adds to knowledge. However, novice researchers are often unrealistic in their desire to be totally original in what they do. Novelty can be found in projects that confirm or refute previous findings, extend previous findings, or provide new findings. Because many aspects of rehabilitation are not well documented, novel research ideas abound.




Problem Can Be Studied Ethically


An ethical study is one in which the elements of informed consent can be met and the risks of the research are in proportion to the potential benefits of the research, as described in Chapter 5. Readers should become familiar with ethical limitations to research.




Question Is Relevant


When developing research questions, rehabilitation practitioners need to answer an important relevancy question: “Who cares?” If the first phase of the problem development process was taken seriously, the researcher should be able to provide a ready answer to that question. If the researcher skipped that phase and generated a research question without knowing how it related to a problem within rehabilitation, then the question may not be relevant to the field. Relevant rehabilitation research questions are grounded in day-to-day problems faced by scientist-practitioners.






Summary


Theory, research, and practice are related through theories that are developed through reflection on experience or logical speculation, through research that tests theories, and through revisions of theory and clinical practice based on research results. Theory can be defined according to levels of restrictiveness, tentativeness, and testability. The different levels of theory are used for description, prediction, and explanation. Theories are also differentiated based on scope. Metatheory focuses on how knowledge is created and organized, as in the development of occupational science. Grand theories provide broad conceptualizations of phenomena, as in the World Health Organization’s ICF,12 Hislop’s pathokinesiological framework for physical therapy,14 and Kielhofner’s MOHO.15 General, or middle-range, theories provide general frameworks for action, as in the gate control theory of pain,18 the sensory integration model,19 and the PST.25 Specific, or practice, theories are particular applications of grand or general theories, as in the application of ICF concepts to support the use of powered mobility for children with disabilities26 and the role of the gate control theory of pain in the development of TENS.27


A hallmark of theory, especially for the scientist-practitioner, is its testability. Development of research questions begins with a general topic of interest but soon focuses on problems, often of a clinical nature. Problems arise from conflicts among and between knowledge, action, and policy. The resulting question needs to be viewed within a theoretical framework and should lead to research that is feasible, interesting, novel, ethical, and relevant and must take into account various potential barriers to its completion.
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The Need or Demand


The use of research results, or evidence, in health care practice is an important attribute of the health professions. Since the early 1990s, there has been an increased emphasis on use of evidence, prompted in part by health professionals but also by patients and third-party payers. The ethical principles of beneficence and nonmaleficence demand that health professionals use the best practices available, presumably those practices based on research, without inflicting harm on the patient. Although these principles have been at the heart of health care professions, the emphasis on using evidence to guide practice is relatively recent. Additionally, patients as consumers have been increasingly given the responsibility for determining their own health. As a result, patients are increasingly demanding that practitioners use the most effective interventions for a faster and/or most cost-effective recovery. Similarly, third-party payers are demanding that health care providers use the most cost-effective interventions with their insured patients in order to contain costs.




What is Evidence-Based Practice?


In the early 1990s the evidence-based medicine (EBM) model was developed to increase physicians’ use of published, peer-reviewed evidence in their patient care decision making.1,2 Defined as “… the integration of the best research evidence with clinical expertise and patient values,”3 EBM considers these three major aspects equally in clinical decision making. Although patients’ reports, including their health and medical history, and clinicians’ observations are considered important evidence in health care practitioners’ decision making, published research is considered the “evidence” in evidence-based practice.


Acknowledging that evidence can vary in its validity, the EBM model of practice developed a hierarchy of evidence to assist the physician in determining the validity of published research. The gold standard of the EBM evidence hierarchy is the randomized control trial (RCT). (Acknowledging that different research designs have different purposes, the American Academy of Cerebral Palsy and Developmental Medicine [AACPDM] has developed a separate hierarchy of evidence for single-subject studies that is comparable to the hierarchy of evidence for group studies.4 The limitations of RCTs are discussed in Chapter 10 on group designs.) Further, the hierarchy considers quantitative studies to be stronger evidence than qualitative studies and multiple studies to be stronger than a single study, assuming equality of the studies.


The EBM practice model has five domains of medical practice and research. These are therapy/prevention/harm/etiology, prognosis, diagnosis, differential diagnosis/symptom prevalence, and economic and decision analysis. For each of the domains, there are five major levels of evidence (Table 3-1).5 In four of the five domains of medical practice and research, the first three levels are further divided into sublevels of evidence. Specifically, in the first or highest level of evidence, there are three sublevels for the practice domains of therapy/prevention and etiology/harm. At the first sublevel (1a) are systematic reviews and meta-analyses of RCTs. In order for a systematic or meta-analytic review to be considered at this level, the review must meet specific criteria, including a criterion that the review provide sufficient information for replication of the review process. At the next sublevel (1b) are single RCT studies. The third sublevel (1c) is an all-or-none study, in which all subjects prior to the study die when they have the studied disease, but all subjects survive after the treatment is introduced.





Table 3-1


Levels of Evidence for Different Domains of Medical Practice and Medical Research




	Level
	Therapy/Prevention, Etiology/Harm
	Prognosis
	Diagnosis
	Differential Diagnosis/Symptom Prevalence Study
	Economic and Decision Analysis




	1a
	Systematic review (SR) (with homogeneity) of randomized controlled trials (RCTs)
	SR (with homogeneity) of inception cohort studies; Clinical decision rule (CDR) validated in a single population
	SR (with homogeneity) of level 1 diagnostic studies’ CDR with 1b studies from different centers
	SR of prospective cohort studies
	SR of level 1 economic studies



	1b
	Individual RCT with narrow confidence interval (CI)
	Individual inception cohort studies with > 80% follow-up; CDR validated in a single population
	Validating cohort study with good reference standards; CDR tested within one clinical center
	Prospective cohort study with good follow-up
	Analysis based on clinically sensible costs or alternatives; SR of the evidence and including multi-way sensitivity analyses



	1c
	All-or-none studies
	All-or-none case studies
	Absolute SpPins and SnNouts
	All-or-none case series
	Absolute better-value or worse-value analyses



	2a
	SR (with homogeneity)of cohort studies
	SR (with homogeneity)of retrospective cohort studies or untreated control groups in RCTs
	SR (with homogeneity)of level > 2 diagnostic studies
	SR of 2b and better studies
	SR of level > 2 economic studies



	2b
	Individual cohort study or low-quality RCT (e.g., < 80% follow-up)
	Retrospective cohort study or follow-up of untreated control patients in an RCT
	Exploratory cohort study with good reference standards; CDR after derivation or validated only on split-sample databases
	Retrospective cohort study, or poor follow-up
	Analysis based on clinically sensible costs of alternatives; limited reviews of the evidence or single studies; and including multi-way sensitivity analyses



	2c
	Outcomes research; ecological studies
	Outcomes research
	
	Ecological studies
	Audit or outcomes research



	3a
	SR (with homogeneity) of case-controlled studies
	
	SR (with homogeneity)of 3b and better studies
	SR of 3b and better studies
	SR of 3b and better studies




	3b
	Individual case-control study
	
	Nonconsecutive study; or without consistently applied reference standards
	Nonconsecutive cohort study or very limited population
	Analysis based on limited alternatives or costs, poor-quality estimates of date but including sensitivity analyses incorporating clinically sensible variations



	4
	Case series and poor-quality cohort and case-control studies
	Case series and poor-quality prognostic cohort studies
	Case-control study, poor or non-independent reference standard
	Case series or superseded reference standards
	Analysis with no sensitivity analysis



	5
	Expert opinion without explicit critical appraisal or “bench” research studies
	Expert opinion without explicit critical appraisal or “bench” research studies
	Expert opinion without explicit critical appraisal or “bench” research studies
	Expert opinion without explicit critical appraisal or “bench” research studies
	Expert opinion without explicit critical appraisal or based on economic theory
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Adapted from Oxford Centre for Evidence-Based Medicine: Levels of medicine (March 2009). Available at: www.cebm.net/index.aspx?o=1025. Accessed November 18, 2014.




At the next or second level in the hierarchy of evidence for the therapy/prevention/harm/etiology domain is cohort studies. In these, the experimenter identifies naturally occurring cohorts, each having different known risk factors for developing a particular adverse health condition. The groups are then followed to see which are more likely to develop the condition. Again, within this level, there are three sublevels of evidence, of which systematic reviews of cohort studies (2a) are considered the top of this level, followed by the individual cohort study or a low-quality RCT (2b). At the third level (2c) are outcomes research studies and ecological studies. The remainder of the hierarchy for the practice domains of therapy/prevention and harm/etiology, as well as for the other two domains of practice (i.e., prognosis and diagnosis) and of medical research, is presented in Table 3-1.


Further, Table 3-1 presents the EBM levels of evidence for each of the various domains of medical practice (e.g., prognosis, diagnosis, therapy/prevention, harm/etiology) based on the different methodological elements used in the research studies for each domain. From this table, it is clear that RCTs are a necessary methodological requirement for an intervention or therapy study to be at level 1 evidence, whereas for diagnostic and prognostic studies, cohort designs are considered necessary to achieve level 1 evidence.6





Evidence-Based Practice Process


As the EBM model was embraced by the medical community, the model was adopted by other health care professionals, including speech-language pathologists, audiologists, occupational therapists, and physical therapists. Termed evidence-based practice (EBP) by the wider health care community, Jewell7 has used the term evidence-based physical therapy (EBPT) for the use of the paradigm by physical therapists. In this text, we will use the term EBP. Like EBM, EBP is a method of integrating the best available evidence (including the clinician’s expertise) and patients’ values into the scientist-practitioner’s clinical decision making. In addition, EBP uses the same hierarchy of evidence as EBM. To implement the EBP, a five-step process is followed (Box 3-1).3




Box 3-1


Five-Step Process for Implementing Evidence-Based Practice





	Step 1
	Formulating the question using the PICO steps*




	Step 2
	Identifying the evidence



	Step 3
	Critically appraising the evidence



	Step 4
	Applying the evidence



	Step 5
	Re-evaluating the application of the evidence





* See text for definition of the PICO steps.






The EBP process begins with the scientist-practitioner formulating the patient care issue into an answerable question that will be, in part, answered by the best evidence. Remember, “best available evidence” is only one of three parts to the EBP clinical decision making. To assist the scientist-practitioner in formulating the patient care question, four considerations (i.e., patient characteristics, the intervention, the comparative intervention, and the outcomes), as represented by the acronym PICO, must be addressed.


• P: Represents the specific relevant patient characteristics and interests, such as the patient’s health characteristics or condition, sex, age, lifestyle, avocations, and other interests, that may affect the patient’s participation in the rehabilitation process.


• I: Represents the intervention, which the scientist- practitioner is considering for use in the patient’s rehabilitation program. Often, when the scientist-practitioner engages in the EBP process, he or she is seeking to determine whether one intervention is better than another intervention.


• C: Represents the comparison intervention. When a study compares the effect of an intervention to a control group that receives no intervention, the C represents the control group. Where the scientist- practitioner is considering what assessment instruments to use with a patient, the I stands for the assessment instrument under consideration, and the C represents the comparison assessment tool.


• O: Represents the outcome measures the scientist-practitioner will use to determine whether an intervention is likely to be effective or whether one intervention is more effective than another. Sometimes the outcome measures to be used will cover several different aspects of the patient’s health. We suggest that the scientist-practitioner use the International Classification of Functioning, Disability, and Health (ICF) in determining which aspects of outcomes should be measured.8 The ICF is further described in Chapter 16 on outcomes research.


Following these steps, the scientist-practitioner has now (1) identified the keywords that will be used to guide the literature search, and (2) developed a specific question to determine whether the found literature will help the scientist-practitioner in decision making.


After the keywords for the literature search have been identified, the literature search proceeds as described in Chapter 4. The found literature is then screened for relevance to the question. Typically, the found articles are screened or perused by title and abstract for relevance to the patient question. After the articles have been screened for relevance and accepted, the scientist-practitioner must evaluate the articles “… for (research) validity, for impact, and for clinical applicability.”3




Evaluating Research Studies


In the scientific arena, research results have been typically evaluated for validity or truthfulness by determining how rigorously the researchers restricted the influence of extraneous causes on the results. Even in studies in which the research is conducted in a clinical environment, as opposed to a laboratory setting, the emphasis is on the ability to state with confidence that study outcomes are due to the intervention and not some extraneous cause. Shadish and colleagues9 proposed that a research study’s validity be evaluated in four areas: (1) construct validity, (2) internal validity, (3) statistical validity, and (4) external validity. Table 3-2 presents which aspects of the different elements of a research manuscript address the four areas or subtypes of a research study’s validity.





Table 3-2


Manuscript Element × General Research Validity Types





	Manuscript Element
	Research Validity



	Statistical Validity
	Internal Validity
	Construct Validity
	External Validity




	Introduction


	Literature Review
	
	
	X
	



	Hypothesis, purpose
	
	
	X
	


	Subjects


	Are the subjects representative of the population?
	
	
	
	X



	How were the subjects selected from a larger group of similar subjects?
	
	
	
	X



	Are the subjects similar to your patient?
	
	
	
	X



	What are the inclusion/exclusion criteria?
	
	
	X
	X



	Were inclusion/exclusion criteria to increase likelihood of effect?
	X
	X
	
	



	Sample size (N =)
	
	
	
	



	Is the size large enough for the type of statistic used?
	X
	
	
	



	Is the sample large enough for the desired effect size?
	X
	
	
	



	How were the subjects assigned to groups?
	
	X
	
	



	Were the subjects blind to their assignment?
	
	X
	
	



	How many subjects completed the study?
	X
	
	
	X



	If all did not complete the study, did they report why?
	
	X
	
	



	Did subjects participate in activities that may have affected group outcomes?
	
	X
	
	X


	Settings


	Was the setting sufficiently described to replicate the study?
	
	
	
	X



	How controlled was the setting?
	
	X
	
	X



	Was the setting similar enough to your setting that you can apply the study to your setting?
	
	
	
	X


	Dependent Variable


	Are the outcome measures reflective of the purpose or hypothesis of the study?
	
	
	X
	



	Was reliability reported? Are the measures reliable?
	X
	
	
	



	What level of reliability was reported?*

	X
	
	
	



	Was validity reported? Are the measures valid?
	X
	
	
	



	Were reliability assessors independent?
	X
	
	
	


	Design


	What threats to internal validity were controlled or not?
	
	X
	
	



	What threats to external validity were controlled or not?
	
	
	
	X



	Was the study long enough to obtain reasonable outcomes?
	
	
	X
	X




	Was there follow-up to the outcomes after the study was completed?
	
	
	
	X


	Statistics


	Were the statistics used appropriate for the levels of measurements?
	X
	
	
	



	Were the statistics used appropriate for the sample size?
	X
	
	
	



	Were the statistics used appropriate for the number of groups?
	X
	
	
	



	Were statistics used to control for confounding variables?
	X
	
	
	


	Independent Variable (Intervention Procedures)


	Were the procedures described thoroughly enough for you to replicate the study?
	
	
	
	X



	Was the intervention consistent with the theory, hypothesis?
	
	
	X
	



	Was there a “check” to see if the interventions were implemented as described?
	
	X
	X
	



	Were the therapists aware of the “check”?
	
	X
	
	



	Were the observers blind to subject assignment?
	
	X
	
	



	Were the therapists blind to the subject or intervention assignment?
	
	X
	
	


	Results


	Did the results match what was stated in the purpose or hypothesis?
	
	
	X
	



	Were the statistics appropriately used?
	X
	
	
	



	Were all subjects analyzed?
	X
	
	
	



	Was minimal clinically important difference presented?
	X
	
	
	


	Discussion


	Did the authors interpret data correctly?
	X
	X
	X
	X
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Best reliability reported when the researchers have taken reliability measures before and during study, or if more than one phase, reliability measures taken during each phase.


Next best reliability reporting when the researchers have taken reliability measures during the study, or during each phase of the study, or prior to the start of a study.


Acceptable reliability reporting when researchers report reliability measures on same behaviors from other studies of similar subjects.


Less acceptable reliability reporting when researchers report reliability measures from other studies but of disparate subjects.


Least acceptable reliability reporting when researchers carefully describe dependent variable measurements.


Not acceptable reliability reporting when researchers have no report of reliability measures or acknowledgment of dependent variable reliability or present the wrong form of reliability for the use of the instrument.


* Reliability (addressed by an appropriate measure):






Evaluating the Four Areas of Research Validity


In the more traditional model of evaluating the construct validity of the research study, the scientist-practitioner is concerned with how well the theoretical constructs of the study are represented in the independent variable (IV) (i.e., the intervention) and the dependent variable (DV) in order to afford application to similar groups. That is, are these two variables sufficiently and specifically defined to ensure there is clarity and no confusion on (1) implementation of the intervention with the subjects of the study and (2) measurement of the dependent variables?


Construct validity is determined by how well the study controls for experimental bias and expectations (see Chapter 8) as well as by evaluating the rigor of the operational definitions of both the IV and DV. One way to reduce experimental bias is to conduct “procedural integrity checks” in order to ensure the IV was implemented as described in the procedures section of the study. In a single-subject investigation of the effectiveness of neurodevelopmental treatment (NDT) and a knee orthotic on knee flexion during gait, Embrey and colleagues10 conducted a procedural integrity check by having an independent therapist record the delivery of the IV, any 1 of 10 specific NDT activities, in the intervention sessions. While watching the intervention sessions through a one-way mirror, the observing therapist recorded if the treating therapist was implementing any of the 10 activities correctly or incorrectly, or if no activity was being delivered, using a 10-second momentary time-sampling technique.


Although a carefully detailed, scripted procedures subsection, affording easy replication of the IV, will not ensure the IV has been implemented as described (i.e., has procedural integrity), the clarity and detail of the procedures suggest that the researchers were careful in implementing the procedures as described. A carefully detailed description of the IV or procedures will serve as an operational definition of the IV, if it meets the three criteria of a behavioral objective: measurable, clear, and complete.


The internal validity of a study is concerned with how well a study design controls factors or variables other than the intervention or IV for its influence on the study’s results. Gliner and associates11 have indicated that internal validity has two dimensions—the equivalence of groups and the control of extraneous variables—that need to be considered when evaluating internal validity. Of course, in single-subject designs, in which there is no comparison group, internal validity is concerned only with the control of extraneous variables’ influence on the DV. See Chapter 8 for a more extensive discussion of internal validity.


The third subtype of research validity to be evaluated, external validity, is concerned with how well the study results can be generalized to other populations similar to those in the study, or to a setting similar to the study setting. The factors affecting the external validity of a study, and how to control their influence, are presented in Chapter 8. Generally, the more a study has controlled for extraneous factors influencing the results (i.e., there is strong internal validity of the study), the less ability there is to generalize the results to other populations, settings, or treatments.11


A study’s statistical validity addresses the statistical relationship of the IVs and DVs. Statistical validity is most frequently evaluated by examining the study’s effect size, statistical power, appropriate use of statistical tests (sample size, scale of measurement), and measurement reliability (intraobserver or interobserver agreement/reliability) and variance.


By comparison, the EBP model of evaluating the research literature generally emphasizes three aspects of a study: (1) a study’s validity, often emphasizing internal validity of the study; (2) a study’s impact (e.g., treatment effect size); and (3) a study’s clinical applicability (e.g., similarity of the study’s intervention to the intervention being considered for use by the scientist- practitioner, the similarity of the study subjects to the scientist-practitioner’s patient, the similarity of the study setting to the clinic).


When using the EBP model of evaluating a study’s validity, impact, and clinical applicability, consideration of several criteria has been suggested. Two criteria sources are presented in Box 3-2. Jewell’s criteria are a close adaptation of the Oxford Centre for Evidence-Based Medicine criteria for critically appraising RCTs.




Box 3-2


Two Sources of Criteria for Determining an Intervention Study’s Validity, Impact, and Clinical Applicability







	Jewell*

	Oxford Centre for Evidence-Based Medicine†





	1. Did the investigators randomly assign (or allocate) subjects to groups?
	1. Was the assignment of patients to treatments randomized?



	2. Was each subject’s group assignment concealed from people enrolling individuals in the study?
	2. Were the groups similar at the start of the trial?



	3. Did the groups have similar sociodemographic, clinical, and prognostic characteristics at the start of the study?
	3. Aside from the allocated treatment, were groups treated equally?



	4. Were subjects, clinicians, and outcome assessors masked (blinded) to the subjects’ group assignment?
	4. Were all patients who entered the trial accounted for? And were they analyzed in the groups to which they were randomized?



	5. Did the investigators manage all of the groups in the same way except for the experimental intervention(s)?
	5. Were the measures objective or were the patients and the clinicians “blind” to which treatment was being received?



	6. Did subject attrition (e.g., withdrawal, loss to follow-up) occur over the course of the study?
	6. How large was the treatment effect?



	7. Did the investigators collect follow-up data on all subjects over a time frame long enough for the outcomes of interest to occur?
	7. How precise was the estimate of the treatment effect?


	8. Were subjects analyzed in the groups to which they were assigned?
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* Jewell DV: Guide to Evidence-Based Physical Therapy Practice, Sudbury, Mass, 2008, Jones and Bartlett, p 283.


† Oxford Centre for Evidence-Based Medicine: Critical appraisal tools. Available at: www.cebm.net/index.aspx?o=1157. Accessed November 18, 2014.








Written Evaluations of Research


The Critically Appraised Topics (CAT),12,13 intended as a one-page summary of a research study to be shared with colleagues, is a format for uniformly evaluating research studies using the EBP criteria presented in Box 3-2. The study’s validity, impact, and clinical applicability are presumed to be evaluated when using these criteria. Typically, the CAT begins with the clinical question, followed by a “clinical bottom line,” which is the evaluator’s summary of the study’s clinical applicability. Following the bottom line summary is the evaluator’s summary of “key evidence” supporting the clinical bottom line. Finally, the evaluator presents an analysis of the study’s strengths and weaknesses, particularly as the study meets the criteria, but also addressing other issues, such as factors other than the intervention that might have influenced the study’s outcomes.


By contrast, the more traditional method of evaluating a study’s research validity follows the same format in which the research manuscript is written. Each manuscript section (i.e., Methods, Results) and subsection (e.g., subjects and setting, DV, procedures/intervention) is evaluated for how well that section contributes to the four subtypes of research validity (see Table 3-2). However, each section or subsection does not have to address controls for all four subtypes of research validity. For example, in the Methods section of a manuscript, a traditional evaluation of statistical validity will note in the subject subsection if the sample size was sufficient for the statistical tests used, and in the DV subsection what were the measurement reliability and validity of the DV measures; however, statistical validity will not be addressed within in the settings subsection. Furthermore, internal validity might be addressed, in part, in the subject subsection by the manner in which the subjects were recruited for the study and subsequently assigned to different groups and in the procedures subsection by how well each group received separate and distinct interventions.





Instituting Evidence-Based Practice


After the identified literature has been evaluated, the scientist-practitioner must determine whether the evidence from the literature evaluation supports or negates the specified intervention (or assessment instrument) or the comparative intervention (or assessment instrument) or whether there is insufficient evidence on which to base a decision. Regardless of the strength of evidence, the scientist-practitioner must consider the evidence in relationship to the other two aspects of the EBP model (i.e., clinical expertise and the patient’s values and goals) when making a clinical decision. Examples of how scientist-practitioners have employed the EBP model are presented in EBP Briefs, a journal providing practicing speech-language pathologists with evidence-based reviews applicable to common clinical questions. Another source of examples on how to implement EBP was occasionally published in the journal Physical Therapy, under the feature Evidence in Practice, from 2004 through 2006. For example, in EBP Briefs, Murza and Nye14 provided an evidence-based answer to the question, “Does explicit instruction in story grammar positively impact elementary school students’ comprehension abilities in reading narrative text?” Keane-Miller and colleagues15 described their use of EBP beginning with the PICO process to identify the keywords for the search process, a detailed description of the literature search, summaries of the selected studies, and the final decision of recommending patient placement on discharge from an acute care environment. Of note in the Keane-Miller and colleagues example was the authors’ decision to ultimately base the patient’s placement on the patient’s values and goals because there was no definitive evidence on which to base a decision.




Databases of Evaluated Studies


As the use of EBP has grown, electronic collections or databases of reviewed articles on specific topics have emerged. These several databases are described in more detail in Chapter 4. Generally, these databases have specific criteria on which published research studies are evaluated. Some of these collections have professional staff conduct the evaluations (e.g., Cochrane Collection), whereas other databases have the evaluations conducted by volunteers (e.g., National Center for Evidence-Based Practice in Communication Disorders [N-CEP], Hooked on Evidence). Both the N-CEP and the Cochrane Collection conduct systematic reviews of topics using specified procedures and evaluative criteria for determining the strength of evidence for different interventions. These databases are meant as avenues for the busy scientist-practitioner to obtain reviews of research without actually having to read and evaluate the studies. The scientist-practitioner must decide whether the criteria by which the “evidence” is evaluated by these services are sufficiently rigorous to use the reviews without reading the original studies.




Limitations of Evidence-Based Practice


Despite the increased emphasis on the use of EBP, the process is not without its limitations. Several authors have suggested that the EBP emphasis on RCT studies as the gold standard is misleading,16 in that not all RCTs can be considered better than alternative designs. Grossman and Mackenzie16 and Bithell17 argue that random assignment of studies with small sample sizes is likely to have an unbalanced distribution of variables among groups. Indeed, they suggest that matching on variables in small sample size studies may be a better design than an RCT. They also argue that an RCT may not be the best design for methodological reasons, such as the ethical basis of having a control group of no treatment. Others suggest that other methodological omissions in an RCT may make it a lesser design than other designs.16–18 For example, a review of the EBP model for evaluating studies appears to emphasize the random assignment of subjects to groups, the blinding of assignment, the blinding of testing, and the blinding of treating, while de-emphasizing, or even disregarding, the importance of using measurement instruments that are reliable and valid and that have been developed for use with the specific population in the study.16,18 Without reliable and valid measurements, a study’s results are subject to strong suspicion, if not outright rejection.


Bluhm19 argues that because RCTs are group designs, differences between groups are based on group averages, and the individual patient may not resemble the “average” patient. Others have suggested the apparent EBP model’s emphasis on group studies, including RCTs, may lead the clinician to overlook the contributions of other designs, including qualitative and single-subject designs.20 As noted earlier, the AACPDM’s development of a separate “hierarchy of evidence” for single-subject design studies is a clear indication that designs other than RCTs may be of greater value in EBP than RCTs.4,21




Summary


The EBP model has been embraced by the rehabilitation professions. One of the more significant issues facing EBP is how to implement EBP in the practice setting. The Internet has afforded the scientist-practitioner increased access to the research literature. The volume of research literature available to the health care professional reportedly doubles every 5 years.22 This is a two-edged sword. Although the increased volume of published literature indicates that more information is available, it also means more literature for the scientist-practitioner to read and evaluate. Practitioners have argued that clinical productivity demands leave little or no time for the practitioner to remain abreast of the literature.23 Relatedly, one of the largest barriers to the use of evidence in practice has been the practitioner’s ability to understand and apply the literature.23 Despite the multiple demands on the scientist-practitioner to remain current with research and to use evidence in practice, as well as the increased access to the literature, there is little evidence that the health care professional is routinely using evidence in practice. Yet the demands will continue for the practitioner to base practice on evidence. It is imperative that scientist-practitioners learn how to evaluate the evidence and import that evidence into their practice. Ultimately, perhaps the EBP model for the scientist-practitioner is supported by DiFabio’s suggestion that “… the ‘evidence’ in evidence based practice is for each of us to decide.”24
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In this day of massive amounts of information, much of the available knowledge relevant to rehabilitation professions is in “the literature”: that collection of journal articles, books, book chapters, conference papers, dissertations, essays, and opinion papers published to assist clinicians, researchers, scientist-practitioners, and aspiring professionals in developing and answering important questions. Although regular reading of the rehabilitation literature is an essential activity, just finding relevant literature has become a necessary skill in itself. Equally important, rehabilitation professionals and students must also learn how to sift through the information to identify and use manageable amounts of high-quality information. This chapter will help scientist-practitioners and students learn to use a wide array of contemporary tools to locate literature relevant to their practice or education. First, we identify reasons to search for literature and explain types of information and types of literature. We next present some basic information about the “nuts and bolts” of finding relevant literature, with particular emphasis on using electronic databases, and we provide a description of several relevant databases. We also give suggestions for using sources that are not database bound, both electronic and hard copy. We conclude the chapter with a strategy for using the information provided for an organized search. Readers should recognize that they might need to modify the strategies and information in this chapter in response to the rapid pace of technological change in library and information services. In that regard, we will say it now, and again later: Do not hesitate to find and use the services of a professional medical librarian.




Reasons for Searching the Literature


Chapter 3 developed the principles of evidence-based practice (EBP), and we have espoused these principles for effective clinical practice. Take note that the first word of EBP is “evidence,” and that evidence resides in “the literature.” Clinicians, researchers, and students all must incorporate evidence when deciding on courses of clinical application. To do so, they must find and analyze information about effectiveness and efficacy of particular treatment regimens, perhaps modified by application to specific populations and outcomes. They may wish to compare outcomes of more than one treatment. EBP simply cannot take place without some exploration of published information.


Locating literature is essential to developing a research question because research questions arise most often from those that have been explored before. Those whose careers primarily involve research quite often continue a “research agenda,” building one research question on others they have asked previously. But students, from undergraduate to doctoral, typically do not have that “line” (although doctoral students may be influenced by the agenda of their mentors). Thus, students typically start “cold,” often without even an area of interest. It becomes critical to be able to find, then, even basic information about a topic, gradually collecting and analyzing the most recent and specialized literature so that a research question can be developed.




Types of Information


The basic goal of any literature review is to discover what is known about a certain topic. Accomplishing this goal depends on at least four types of information about the topic: theory, facts, opinions, and methods. Some references provide primarily one type of information; others contain many different types of information. For example, a physical therapist who is interested in treating patients by means of continuous passive motion (CPM) therapy, or students learning about CPM, will likely want to know (1) theories about how CPM works, (2) factual information about protocols and results from other clinics, (3) opinions of therapists and surgeons about future directions for the clinical use of CPM, and (4) methods that others have used to measure the results of CPM use. A researcher planning a study in the area of CPM use after total knee arthroplasty needs to (1) place the topic of CPM into a conceptual, theoretical context, (2) know the facts (i.e., results) of previous investigations of CPM, (3) understand the opinions of other researchers about important areas still in need of study, and (4) be familiar with the methods others have used to measure and analyze data in previous studies.




Types of Professional Literature


The literature can be divided broadly into primary and secondary sources. We offer a third category, that of meta-analyses and critical reviews, which we consider a hybrid of primary and secondary literature.


Primary sources are those in which authors provide the original report of research they have conducted. Commonly encountered primary sources include journal articles describing original research, theses and dissertations, and conference abstracts and proceedings. Clinicians will probably seek out just a few primary articles from a literature review, selecting those that appear to have the most relevance to the particular types of patients they see or the settings in which they work. This practice is consistent with our focus on EBP. Researchers tend to seek out many primary articles, selecting those that have the most potential to influence the work they plan to undertake. Students also need to learn to seek out primary articles for assigned papers, theses, and dissertations, and to become acculturated in the melding of clinical practice and consumption of professional literature.


Secondary sources of information are those in which the authors summarize their own work or the work of others. Books, book chapters, and journal articles that review the literature are considered secondary sources. We also consider editorials and opinion papers to be secondary sources. Secondary sources are useful because they organize the literature for the reader and provide a ready list of primary sources on the topic of interest.


In the past, secondary sources of information were often viewed as less important than primary sources, and researchers and clinicians alike were encouraged to always go to the primary source for their information. In today’s world, with the explosion of information in all areas, including rehabilitation research, review articles and tutorials have gained new respect as a practical way for clinicians to update their knowledge regularly. For researchers, review articles can serve the important function of concisely summarizing gaps in the literature of interest and suggesting areas for further research. Although both clinicians and researchers can profitably use the secondary literature, both groups will likely wish to follow up with readings in the primary literature.


Critical reviews and meta-analyses review available literature on a topic but also go beyond simple description. In a sense, they—and especially meta-analyses—are “research about the research.” In critical reviews, authors develop conclusions about a body of literature, often in response to a clinical question or treatment method. The review is based on rigorous criteria for examining research. In a meta-analysis, authors aggregate results from available studies and apply statistical procedures to draw conclusions. For example, in a combination critical review and meta-analysis, Smits-engelsman and colleagues1 examined methods for improving motor performance in children with developmental disabilities. They reviewed 26 studies that met their inclusion criteria, finding strong effects for task-oriented intervention and physical and occupational therapies. In the field of speech-language pathology, Baker and McLeod2 provided a review of studies on intervention methods used for children with speech-sound disorders. They reviewed 134 intervention studies, finding that nearly three fourths of the studies were quasi-experimental or nonexperimental. Finding seven different therapeutic approaches used, they concluded that the strength of evidence varied with therapeutic approach and research design.






Finding Literature



Electronic Databases Not Site Specific



Currently, anyone looking for literature may well start by searching electronic sources, particularly Web-based databases that do not represent only the holdings of a particular library or consortium of libraries. The essential function of databases is to provide a searchable aggregation of sources of information such as journal articles, books, book chapters, or dissertations. Some are very general (e.g., the familiar Google), but many are dedicated to providing access to information about specialized topics, including health-related topics.


Despite the presence of many databases—and their growing number—they have several common features, and learning these features will facilitate using any of them. We describe some we feel are the most commonly used, but the reader should not forget about using others when appropriate.




Search Fields


One common feature is that of search fields. These are categories that help limit your search to relevant items. An excellent start to the search process is to allow the database to do the searching and not choose a search field. However, if the topic is a common one, the search may yield several hundred or even several thousand results. In that case, an excellent next step is to use keywords, words that relate to the topic of interest and sometimes to the method of study (e.g., randomized clinical trial) or methods used to produce data. Keywords use familiar vocabulary. The Web site of the University of Illinois Library describes them as, “Natural language words describing your topic. A good way to start your search.” In other words, using keywords is akin to a Google search. Though that seems simple—and often gives the results you want—because the terms you enter may not be recognized, it is possible to retrieve irrelevant results or to miss relevant results.3


Differing from the open language of keywords, using subject headings for searches is known as “controlled vocabulary searching” because only specific words or phrases are recognized as subject headings. Subject headings are provided by the Library of Congress or the National Library of Medicine (medical subject headings, or MeSH). Although catalogs have cross-referencing systems to help users who search under nonstandard subject headings, users who do not find the correct subject headings for their topic may miss valuable information. This is often the case when searching with outdated subject headings. A thesaurus of these subject headings should be available in the library, typically online, to help the practitioner determine the terms under which the desired information is likely to be found.


Taking a rather random example to explore subject terms, we found the article titled, “An exercise-based physical therapy program for patients with patellar tendinopathy after platelet-rich plasma injection”4 in the CINAHL database (see later). Using “patellar tendinopathy” and “platelet-rich plasma” as subject terms, each yielded the article, meaning each one was a subject term to find this source.


Many journals now include keywords or subject terms in the articles themselves. For example, in the article cited above, in addition to “patellar tendinopathy” and “platelet-rich plasma,” both of which appear in the title, the article also includes “growth substances” and “therapeutic exercise” as subject terms. Using those two as subject terms yielded the cited article (in fact, only that article).


One final note about subject headings as a field: Finding the exactly desired subject or subjects can become complex. To help, the CINAHL database has a very good online tutorial on using search terms.5 PsycINFO and ERIC each has a thesaurus.6,7 The National Library of Medicine’s Web site contains an important section instructing viewers about MeSH and how to use it.8 Using subject headings from MeSH only will facilitate searches.


One other useful search field is that of title. That is, entering “Title” as a search field will yield sources with your search terms in the title. Entering the entire title is not necessary. This is useful when looking for research that used a specific therapy regimen (e.g., “sensory integration”), published test (e.g., Peabody Picture Vocabulary Test), or published scale used as a dependent variable (e.g., “SF-36”) or when looking for information about those procedures.


There are many other search fields, some more commonly used than others. One can search by author if the name of a particularly productive author is known or by publication name if results from one particular journal are needed. The list of fields is too long to review each one here, but we recommend getting to know the properties of at least several of them.




Boolean Operations


A very useful way of modifying searches is by Boolean operations. These operations form a set of ways to either limit or expand searches, and all databases use them. The operation AND will limit a search because the search engine needs to find two terms that appear together. For instance, searching for “spinal cord injury” AND “continuous passive motion” (with no other limits) yielded just seven results on CINAHL. The operation OR will expand a search because the search engine can produce either of two (or any of three) terms. Searching for “spinal cord injury” OR “continuous passive motion” yielded 8715 citations, a result of questionable utility. The NOT operator may also limit a search. This becomes useful if a search term that has similar terms is considered.




Search Limits


Another common feature of Web-based databases is that of limits. That is, searches can be limited using one or more parameters. These limits are most often found in the “advanced” search section of the database. One of the most common limits is that of publication date or a time span of publication, which is useful because often only the most recent sources are sought. Using the example of “spinal cord injury,” a search on that term in CINAHL with no limits yielded 8424 sources—a distinctly unwieldy result. Limiting the search to the publication years 2010 to 2013 cut the result to 2380; this is better but still a lot of sources to filter.


Language can be limited to English or one of several other languages, although so much is written in English we find this limit not overly helpful. Limiting the spinal cord injury search to English language articles cut the result to 2309.


Limiting results by age of study participants can be helpful because researchers are often interested in a particular age group, especially if asking an EBP question. Limiting the spinal cord injury search to 65 + years resulted in 368 hits, a manageable number in our opinion.


Several other types of limits exist, but we will not review all of them. Different databases may have different types of limits, so researchers should become familiar with the most popular and useful ones and remember to use them. Using a combination of keywords, subject terms, Boolean operators, search fields, and limits, researchers should be well on the way to finding the literature needed. However, it is difficult to become an expert, and researchers should not hesitate to use the services of a trained medical librarian.





Some Common Rehabilitation Databases


We are about to describe some of the more commonly used databases to find literature on rehabilitation. Because there are many databases, and because they are both complex and evolving, our review is necessarily cursory.


All of these databases are widely available in medical school libraries and the libraries of institutions with rehabilitation programs. The databases are supplied to libraries through various vendors or “platforms,” so the looks and features of the database vary from library to library, but the contents remain the same. Individual access to each of these databases may also be available. Some databases (e.g., CINAHL and PsycINFO) have a link to the complete list of indexed journals; others (e.g., ERIC) do not. However, it is very easy to determine whether a database indexes a particular journal. All that is necessary is to enter the journal name as a limiting field and hit “Search.” If there are no results, the database does not use that journal. The databases provide complete indexing of some of the journals and selective indexing of other journals. This means that, even though two databases include a particular journal, different articles from the journal may be selected for inclusion in each of the databases. Because of the irregular overlapping of coverage among databases, users who wish to be as comprehensive as possible should search several databases. Even though many of the same articles are identified by different databases, each database typically identifies unique resources not identified by others.




PubMed (MEDLINE)


The U.S. National Library of Medicine maintains a database of medically related information called MEDLINE and makes it available electronically as the database PubMed. The entries in the database are indexed according to the medical subject headings (MeSH) of the National Library of Medicine. It is available to anyone at www.ncbi.nlm.nih.gov/pubmed/. PubMed is probably the first database researchers will want for a medically related subject, even those subjects outside of the rehabilitation professions, such as the effects of various drugs. Although exceptionally complete, PubMed can be daunting to use. However, the site itself has various tutorials8 as well as FAQs to help.




EMBASE


EMBASE is a proprietary database that combines MEDLINE with additional resources, particularly in biomedical research and pharmacology.9 Available by subscription, most users gain access to this database through an academic library or an employer subscription.




Cumulative Index of Nursing and Allied Health Literature (CINAHL)


CINAHL Plus with Full Text (CINAHL) was developed in 1956 to meet the needs of nonphysician health care practitioners because some journals of interest to nurses and other health professionals may not be indexed in MEDLINE. CINAHL may provide a means to gain access to these journals. Recently, CINAHL has added a growing number of full-text articles to its database. We find it an extremely useful database for rehabilitation professionals. In addition to journals, CINAHL indexes books of interest to nurses and other health professionals and nursing dissertations. The CINAHL indexing terms are based on MeSH but provide for greater specificity in the terms related to each profession represented in the index. Wong and associates10 found that, by combining indexing terms and search words, they were able to achieve high sensitivity and specificity in retrieving sound treatment studies and review articles in CINAHL. We provided some examples of the efficacy of CINAHL searches earlier. Libraries that serve health professionals generally subscribe to CINAHL. It is also available online by subscription to individual users.




PsycINFO


The PsycINFO database, produced by the American Psychological Association, provides extensive coverage of journals in psychology and related disciplines, as well as some book chapters, dissertations, and various university and government reports. Information is available at www.apa.org/psycinfo/. Most academic libraries and large employers with psychology services purchase an institutional subscription to PsycINFO, and searches are available through their Web pages. Individual subscriptions are available as well.


Among rehabilitation professions, we find PsycINFO particularly useful for speech-language pathology and audiology because speech, language, and audition are considered topics in or related to psychology. It is quite useful for rehabilitation when searching for generalized topics such as quality of life or cognitive changes with aging. It may be less useful in finding rehabilitation literature that is medically oriented or in finding information about treatments that have no psychological correlates. For example, a search on “patellar tendinopathy” (without any modifications) yielded only five results, whereas the same search on CINAHL yielded 190.




Educational Resource Information Center (ERIC)


The Educational Resource Information Center (ERIC) is a large database of education-related documents and articles. Funded by the U.S. Department of Education, it offers free database access at www.eric.ed.gov. Like PubMed, it can also be accessed through different interfaces available in academic libraries. Rehabilitation professionals who interface with the educational system through school-based services, physical education, and sports may find ERIC to be a good source of information on relevant topics. Note that, in addition to journal articles and other typical research literature, ERIC contains grant reports and other documents written by researchers, but without peer review. Sometimes there is review within a federal agency. Users of ERIC need to be rigorous in examining literature obtained on ERIC.




SPORTDiscus


SPORTDiscus is a large sport, fitness, and sports medicine bibliographic database (http://www.ebscohost.com/academic/sportdiscus-with-full-text). Based in Canada, it includes journal citations and book references, as well as access to relevant theses and dissertations. Many academic libraries and sports-related employers purchase institutional subscriptions to the database.




Google Scholar


Managed by the same company as the very familiar Google, Google Scholar indexes literature from a very broad array of professional literature, both within and outside of rehabilitation. According to its Web site (www.scholar.google.com/intl/en/scholar/about.html), researchers can “search across many disciplines and sources: articles, theses, books, abstracts and court opinions, from academic publishers, professional societies, online repositories, universities and other web sites.”11 A helpful feature is that articles are ranked by relevance. Another relevant feature is its citation search capability. That is, it will find sources that cite an article (or other source) you enter as a search term.




HighWire Press


HighWire is a service of Stanford University. Its Web site indicates that it disseminates electronically information from “1783 journals, reference works, books, and proceedings” with more than 5 million full-text articles from publishers, societies, associations, and university presses.12 HighWire is limited to searching online journals, perhaps both an advantage and a limitation. One advantage is that online journals continue to increase in number. For example, all the professional journals of the American Speech-Language-Hearing Association (ASHA) and the American Physical Therapy Association are now available in online format. Thus, the user of HighWire is poised to easily take advantage of future electronic journal additions.




Web of Science


An often-effective search strategy is to find a useful article, and then search for other, more recent, articles and book chapters that have cited the older source. In the past, this was most often accomplished with the Science Citation Index and Social Science Citation Index (and, to a lesser extent, with the Arts and Humanities Citation Index). These sources have been incorporated into the newer Web of Science. Its Web site indicates that it provides “quick, powerful access to the world’s leading citation databases. Authoritative, multidisciplinary content covers more than 12,000 of the highest impact journals worldwide, including Open Access journals and more than 150,000 conference proceedings.”13




Dissertation Abstracts International


Master’s theses and, more often, doctoral dissertations should be considered a fruitful source of information for searches. Dissertation Abstracts International now indexes virtually every dissertation written in the ProQuest Dissertation Abstracts International, and you will likely find what you are looking for in its ProQuest Dissertations and Theses (PQDT) database.14 Both its sections (Section A, Humanities and Social Sciences; and Section B, Sciences and Engineering) may yield relevant information for rehabilitation professionals.




Evidence-Based Review Databases


Several reference products not only inform the user of relevant sources but also provide commentary or rate the quality of articles to assist in assessing the potential value of the literature.


The Cochrane Library is probably the best known of these.15 It is an electronic collection of evidence-based reviews of health care research, each review culminating in a qualitative evaluation. Each review uses a systematic search of literature on the topic, with expert synthesis across sources of information. Subscribers, including many medical and academic libraries, have access to a searchable database of reviews and links to the full text of reviews. In addition, relevant Cochrane reviews are indexed in the major bibliographic databases, such as PubMed.


The Physiotherapy Evidence Database (PEDro) is a product of the Centre for Evidence-Based Physiotherapy at The George Institute for Global Health in Australia.16 Full, free access to PEDro is available on the Internet (www.pedro.org.au). This database includes clinical trials, systematic reviews, and practice guidelines in physical therapy. The trials are rated with a 10-item checklist (the PEDro scale) to help readers assess the quality of the trial. OTseeker is a parallel project developed at the University of Queensland in Australia. It is “a database that contains abstracts of systematic reviews and randomised controlled trials relevant to occupational therapy.”17 Like PEDro, full, free access to OTseeker is available on the Internet (www.otseeker.com).


Hooked on Evidence is a relatively new initiative of the American Physical Therapy Association.18 Volunteers, usually members of the association, extract and verify information from articles about physical therapy interventions. The abstracted variables include a variety of indicators of quality, such as research design, allocation methods, and the level of researcher and participant masking. However, the site cautions, “The database does not include practice guidelines, systematic reviews, articles on diagnostic and prognostic tests, or outcome measures”; thus, those seeking information about those categories need to search elsewhere. Members of the American Physical Therapy Association have full access to the database, including its search features.


A similar project, sponsored by the ASHA, is the National Center for Evidence-Based Practice (ASHA/ N-CEP).19 Part of the Center’s activities include providing evidence-based systematic reviews of literature relevant to speech-language pathology and audiology. Each of these reviews is limited to a specific clinical question or clinical procedure.





Library Catalogs


Although just about every library (or shared) catalog these days is an electronic database, catalogs differ from the databases described previously in that they index only the holdings of a particular library or consortium of libraries (such as all the colleges and universities in a particular state). One advantage is that researchers know materials will be readily available. Another is that material in all media will be represented, including film and sound recordings. Online library catalogs tend to differ from one institution to another, so most of them include search instructions. Essentially, the searching tools are not very different from those described for the databases that are not site specific.





Reference Lists and Bibliographies


Whether on paper or on the Internet, book chapters and articles will have a list of references (i.e., works cited in the text) and may have a bibliography (list of relevant related sources). Using these can provide valuable information sources, although researchers will probably not use them until they begin reading in their area. The obvious limitation, especially for book chapters, is that no sources listed can be more recent than the list currently being perused (although you may occasionally see a reference to a work “in press”). Despite the limitation, if the work seems valuable, it is likely the researcher will find other valuable sources in the reference list or bibliography. The advantages are that all the cited works will be relevant to the article or chapter just read, and the process of locating those related sources is a fast and easy one.




Single-Journal Indexes or Databases


Many professionals receive one or more journals regularly either as a benefit of belonging to a professional association or by subscribing to a journal of particular interest. One’s own journals are a convenient starting point for a literature search, particularly if the journal is not indexed in one of the non-site-specific databases. Many journals publish an annual subject and author index in the last issue of each volume. Thus, readers with an interest in a particular topic can easily identify any pertinent citations from the journals in their own collection. Even if a professional decides not to retain all the journals he or she receives, this ready source of citations can be maintained by keeping the annual indexes from each journal. Alternatively, many journals maintain Web sites with searchable databases of contents. For example, ASHA’s Web site (www.asha.org) has a searchable database for each of its four scholarly journals. Likewise, the journal Physical Therapy has a searchable database at http://ptjournal.apta.org/.20 Several specialty sections of the American Physical Therapy Association publish journals with online databases.




Organizing Your Search


It is time to put together what we have discussed about the characteristics and locations of various sources of information for a literature search. This can be integrated into a series of logical steps so that the search is an organized and coherent one. We recommend beginning the search with Internet-based databases.


First, define the information needed. For example, in the case of a question of evidence-based practice, a researcher may wish to know about a treatment method, a particular population (e.g., an age group), an outcome, and how that treatment method compares with others.


Second, break the information needed into components. Components should flow from the question. It is common, however, to start a search without a well-defined question. This is often the case for students who need to develop a topic for a class paper or even dissertation. Do not be dismayed, but begin with whatever components are available, even if they are few and quite general.


Third, identify synonyms for each concept or component. This enables the researcher to start with a keyword search and use the information provided to refine the search by using standardized subject headings.


Fourth, construct logical relationships among the concepts, using the terms “AND,” “OR,” and “NOT.” Figure 4-1 shows the relationships that are defined by the use of these terms. Recall that “AND” narrows a search, as does “NOT.” This command lops off a portion of the search that is not of interest to the researcher. In contrast, the use of “OR” broadens a search to include articles that include at least one of the specified terms.
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Figure 4-1 Illustration of Boolean relationships. Specifying “continuous passive motion (CPM) OR total knee arthroplasty (TKA)” would result in retrieval of articles in both circles, including the shaded intersection of both circles. Adding the command “NOT rheumatoid arthritis (RA)” would result in the elimination of all the stippled areas in the figure. Specifying “CPM and TKA NOT RA” would result in retrieval of articles in the shaded intersection, excluding the stippled, shaded region.





Fifth, limit the search according to certain variables offered by the database. Common limits relate to “language” and “years of publication.” See above for other common limits.


Do not limit a search to one database or other source. The literature of the different rehabilitation professions may be found in different databases. Even within one profession, different databases will return different search results because of the particular sources indexed in that database. For example, a mapping of the literature of selected health professions found that for physical therapy, CINAHL was the most productive database for finding journal articles, but other databases were helpful.21 In contrast, a combined search of MEDLINE and PsycINFO would be more comprehensive for speech-language pathology.22


As the researcher proceeds in finding research literature, an extremely important step is to keep scrupulous records of searches, including databases used, keywords, Boolean operators, and results. This step is particularly important when preparing a systematic critical review of literature. Chapter 26 provides much detail on how to proceed.


We have recommended beginning with non-site-specific databases such as PubMed or CINAHL. However, do not neglect the other source types mentioned previously, particularly if they are convenient. Early on in the search, consult a recent textbook or recent journals in a personal collection or the collection of a nearby library.


We will conclude by noting that, much to many searchers’ chagrin, the search process is not a linear one; there is not one path. Rather, literature searches contain loops, retracings, and refining of questions, necessitating repeated searches. Researchers may find just one or two articles of interest and, after reading them, look for other work by the same author or other relevant works in the same journal. Researchers may refine the research question by noting gaps and flaws in articles or chapters read, followed by looking for literature with a different set of keywords and synonyms, subject headings, and Boolean operations. No matter how it proceeds, it is critical to remain flexible and curious. And do not forget the medical librarian.




Summary


The ability to locate published sources of information—“the literature”—has become an invaluable skill for today’s rehabilitation scientist-practitioner or student, particularly with the ascendance of evidence- based practice. Rehabilitation professionals need to be aware of the types of and differences among sources of information. Secondary sources, such as textbooks, can serve an explanatory role as well as provide sources for further exploration. Systematic reviews and meta- analyses, also secondary sources, will be more current, will provide analyses of reviewed literature, and will also provide leads to more sources. Primary sources, especially journal articles, will provide the most current information and will allow readers to evaluate each source.


The ability to use electronic databases is at the heart of finding information. Scientist practitioners need to become familiar with at least the most common non-site-specific databases and learn to search through them using their various features such as search fields, Boolean operations, and search limits. Although seemingly daunting at times, we have provided several suggestions for organizing literature searches. And, we remind readers, do not forget the medical librarian.
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the study?
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enough for the outcomes of interest to occur?

8. Were subjects analyzed in the groups to which they were assigned?
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Chenetal, 2000* Usual care No differences between groups

Usual care + CPM

MacDonald etal, Usual care No differences between groups
2000

Usual care +0°-50° CPM Functional score
Usual care +70°-110° CPM
Length of stay

Chiarello et al, Usual care control group Knee ROM No differences between groups
1997*

Shortduration, set progression CPM

Shortduration, as tolerated progression
CPM

Long-duration, set progression CPM

Long-duration, as tolerated progression
CPM

Pope etal, 1997 Usual care Knee ROM No long-term differences between groups

Usual care +0°-40° CPM Functional score

Usual care +0°-70° CPM Pain

Yashar etal, 1997** | RCT 210| Usual care +0°-30° CPM Few long-term differences between groups

Usual care +70°-100° CPM Functional score

Pain

Length of stay

Complications

Basso & Knapp, Successive cohorts Usual care + high-dose CPM Knee ROM No differences between groups
1987

Usual care + low-dose CPM Edema

Pain

Length of stay

Gose, 1987* Retrospective chart Usual care Knee ROM No ROM differences between groups
review

Usual care + low-dose Lengthofstay | CPM group had shorter length of stay and fewer
CPM Complications complications
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Time Time ffcien

Cost Personnel to conduct Personnel to conduct interviews, Clerical or data entry personnel, Internet and e-mail access, survey
interviews, clerical or data clerical or data entry personnel, printing and mailing software
entry personnel, travel long-distance telephone

Geographic Greatly limited unless very Somewhat limited by long-distance Broad geographic distribution feasible | Very broad geographic distribution
distribution well funded telephone costs because mailings can reach long feasible because of quick world-wide
distances atlow cost Internet availability

Depth of Can be extensive Somewhat limited Limited Limited
TOTPOHSE

Anony mity Difficult to achieve Difficult to achieve Easily achieved Easily achieved

Literacy of Can sample those unable to Can sample those unable to read/write | Respondents must be able to read/write | Respondents must be able to read/write
respondents read/write

Ability to Possible Possible Difficult, depends on respondent Difficult, depends on respondent
clarify initiative initiative
questions

Scheduling Must coordinate researchers” | Must coordinate researchers’ and Completed at respondents’ Completed at respondents’ convenience

and respondents’ schedules respondents’ schedules convenience
Data entry By researcher or assistant By researcher or assistant By researcher or assistant By respondents as they complete the
questionnaire
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