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IN SPITE OF RECENT downward trends, the major health care issue in our society today continues to be the unnecessary and premature morbidity and mortality from atherosclerosis cardiovascular diseases (1). Although the causes of atherosclerosis are multifactorial and to some extent still unknown, physical inactivity and other adverse lifestyles appear to contribute significantly to the disease burden. The evidence linking these risk factors to coronary heart disease and other vascular manifestations of atherosclerosis is substantial (2, 3). More importantly, the evidence is equally convincing that modification or elimination of adverse behaviors and other coronary risk factors by restructuring lifestyles and pharmacologic management of hypertension and hyperlipidemia can significantly improve clinical outcomes in high-risk individuals (4). Previous chapters in this book have addressed the role of exercise training and other risk factor management strategies applicable to primary, secondary, and tertiary prevention of cardiovascular disease. In this concluding chapter several different perspectives regarding the emerging roles of health promotion and disease prevention in the practice of medicine will be explored.

THE PUBLIC PERSPECTIVE

The public is clearly aware of the importance of health promotion and preventive medicine in our society. Since the late 1960s there has been a virtual explosion of public interest in physical fitness, leisure-time activities, good nutrition, smoke-free environments, stress management, and other heart-healthy behaviors. Numerous epidemiologic surveys and public opinion polls have been conducted in recent years to assess attitudes and beliefs about fitness and other health behaviors (5, 6). A number of interesting findings and recommendations are of interest to health professionals.
Prevalence of Leisure-Time Physical Activity

In 1980 the U.S. Department of Health and Human Services recommended that by 1990 all adults should participate in "exercise which involves large muscle groups in dynamic movement for periods of 20 minutes or longer, 3 or more days per week, and which is performed at an intensity of 60 percent or greater of an individual’s cardiorespiratory capacity" (7). Although there seems to be a general perception that increasing numbers of people are exercising, the data from epidemiologic surveys indicate that fewer than 20% of the adult American population are actually exercising at this level (8). Furthermore, less than 50% of adults exercise at any intensity for more than 20 minutes a day, 3 or more days per week (8).

Why are there so few Americans participating in regular exercise activities? One explanation offered by a group of experts brought together by the U.S. Centers for Disease Control and Prevention and the American College of Sports Medicine is that many people erroneously believe that only vigorous exercise training contributes to improved health (9). Because scientific evidence clearly supports the health benefits of moderate-intensity physical activity, the expert panel effered the following two recommendations (9):

·
"Every American adult should accumulate 30 minutes or more of moderate-intensity physical activity over the course of most days of the week."

·
"Because most adult Americans fail to meet this recommended level of moderate-intensity physical activity, almost all should strive to increase their participation in moderate or vigorous physical activity."

There is therefore a need for more public and professional education regarding cardiovascular and other health benefits of moderate exercise, as well as the behavioral techniques for developing and maintaining fitness. For many years the American College of Sports Medicine has been the leather in the development of guidelines for exercise testing and training (10). These guidelines have been widely distributed to health professionals working in cardiac rehabilitation and other preventive medicine programs. It is necessary for public health agencies, recreational organizations, and professional health service groups to work together to disseminate these important recommendations and promote programs in the schools, work sites, and communities that improve the health and fitness of our citizens (9).

The Determinants of Exercise Participation

The U.S. Public Health Service in collaboration with numerous organizations and professionals has established health promotion and disease prevention objectives for the year 2000 (11). Among these "Healthy People 2000" objectives are to "reduce to no more than 15 percent the proportion of people aged 6 and older who engage in no leisure-time physical activity" (11). Although some progress is being made in the numbers of adults participating in exercise programs, the percentage of individuals actually engaging in regular exercise activities remains small. Most likely these national exercise and fitness goals will not be met without active intervention by health professionals. The challenge of the 1990s is to develop effective programs that encourage sedentary individuals to adopt and maintain regular aerobic exercise habits. Intervention strategies aimed at preventing dropouts from exercise programs and cardiac rehabilitation are also badly needed.

Dishman et al. (12) have reviewed the scientific literature to better understand the known determinants of and barriers to regular exercise and physical activity. The reason why people choose to exercise or choose not to exercise are complex and include personal characteristics, environmental factors, and factors relating to the specific exercise activities.

Personal characteristics that may influence exercise behaviors include past and present experiences whit exercise programs and other forms of physical activity, health beliefs and attitudes toward exercise, personality characteristics, biomedical youth, for example, may have a positive (or negative) influence on the subsequent exercise behaviors of adults, although other personal or environmental factors sometimes override. In addition, current involvement in adult fitness or cardiac rehabilitation programs is a strong predictor of future participation. Most dropouts from supervised programs occur in the first 3 to 6 months.

Apparent barriers to participation in clinical exercise programs include bluecollar occupations, cigarette smoking, obesity, and type A behavior (12). In addition, individuals who perceive their health to be poor are unlikely to initiate or maintain a regular exercise program. From these observations it appears that those who are most likely to achieve health benefits from adult fitness and cardiac rehabilitation programs are also the most resistant to participating in them.

Knowledge of and beliefs in the health benefits of exercise seem to be less important motivators to continued participation in exercise programs than feelings of enjoyment and a sense of well-being associated with exercise (13). Individuals most likely to adhere to a fitness program are those who feel good about themselves, feel they are in control of their own destinies, and are selfmotivators. The perception of self-efficacy or self-confidence is also important predictor of adherence to physical activies after myocardial infarction (MI).Ewart et al. (13), for example, have shown that treadmill testing 3 weeks after an uncomplicated MI followed by an explanation of results to patient and spouse was associated with improved self-efficacy scores and subsequent maintenance of exercise activies. These data indicate that effective behavioral interventions aimed at improving confidence and a sense of well-being are important motivational tools for maintaining an exercise program.

Both social and physical environmental factors are determinants of participation in adult fitness and cardiac rehabilitation programs (13). Social reinforcement from family members, friends, and other health professionals are all influential in maintaining good exercise habits. Important physical factors include both the perceived convenience of the exercise facility and the actual proximity of the facility to home or work site. Frequently, however, the significance of these factors is biased by a lack of interest in or commitment to exercise, with environmental factors being the excuse for dropping out. Interventions that focus on specific behavioral and cognitive strategies have been successful in increasing the frequency of adherence to exercise programs. Examples of successful strategies include written agreements and behavioral contracts, contingency incentives, self-monitoring and self-reward skills, goal setting, and decision making (12).

There is a great need for additional research on the determinants of exercise habits and the design of optimal intervention programs for ensuring compliance to exercise regimens. It is clear, however, that to be successful, adult fitness and cardiac rehabilitation programs must take into consideration physichosocial, behavioral, and environmental factors that exert influence outside the immediate environment of the exercise facility.

Physical Activity and Age

In the United States the number of adults over age 65 years is increasing faster than any other age group (14). In 1991, for example, there were 31.8 million Americans over age 65; this represents 12.6% of the entire United State population. Conservative estimates predict that by the year 2040, 68.1 million (22.6%) United States citizens will be 65 years old or older. This number may even be higher if current trends in the reduction of cardiovascular disease morbidity and mortality continue.

The general conclusion from cross-sectional population studies is that there is a decline in physical activity with age (5). The decline is steepest during adolescence and early adulthood because of decreasing participation in sports activities after high school and college. Between ages 55 and 65 years, however, the decline seems to level off, most likely because of the increased interest in leisure-time activities associated with retirement. As the percentage of healthy older adults in our society increases because of improved cardiovascular disease outcomes, it is likely that an even greater number of middle-aged and older adults will be exerting in the future. Because of the importance of keeping challenged to develop and disseminate cost-effective fitness programs applicable to older individuals. In addition, more emphasis should be given to the specific training needs of older individuals, especially those who physical disabilities and other health problems.

The Public’s Changing Health Care Paradigm

For years it was believed that progress though scientific investigations was the key to understanding and eventually controlling all of nature. This has been especially true for the medical sciences. Since the mid-19th century medicine has been driven by the "scientific method" and the search for disease causation and treatment. This is exemplified by the germ theory of disease, which was first applied to tuberculosis; that is, every disease  has a single cause (e. g., the tubercle bacillus) and every clinical problem a discrete solution (e. g., specific antibiotics). Not only were physicians nd other medical scientists convinced that health could best be achieved by applying the scientific method to eliminate common diseases, but the general public also acceoted this dogma.

As a result of the ongoing health care reform process in the 1990s and the economic realities of medical care in the United States, there is beginning to be a shift in emphasis away from specialization and complex technology toward primary care and ambulatory services. Concurrent with this new perspective are changing attitudes, belief, and behaviors of the American public, changes that have been characterized by Freyman (15) as a new societal paradigm. According to Freyman,  

the American middle class is moving rapidly toward a new paradigm of health care. Until recently, most Americans were convinced the key to health was conquest of disease through science. Their new belief is more positive: health is a natural state and the key to it lies in lifestyle and the environment.

This awareness is linked to an increased willingness of Americans to assume more responsibility for their health and well-being (16). The health care professions are slowly moving toward this new societal paradigm in an effort to regain public confidence.

THE MEDICAL PERSPECTIVE

The medical profession is also undergoing major changes in its approach to medical care not only in terms of organizational, business, and reimbursement sects of medicine, but also in its philosophycal basis or belief system. Many of these changes are having, and will continue to have, considerable influence on the physician’s role in health promotion, adult fitness, and cardiac rehabilitation. As stated previously, attitudes of health care proveders toward issues relating to exercise and other preventive strategies are, in part, shaped by the public’s demand for more information on prevention and health promotion.

The national debate about health care reform has brought to the forefront the need for more preventive-medicine services (17). Economic forces are responsible for the increased growth of alternative health care systems such as health maintenance organizations (HMOs) and preferred provider organizations (PPOs). Because of the financial incentives in these plans to keep enrollees healthy and out of the hospital, providers are offering more risk-assessment and health-enhancement services along with more traditional examinations.

Overall, however, there is still a lack of consensus among medical professionals on the importance of preventive health behaviors. Some physicians are reluctant to offer health promotion services because the evidence for many prevention recommendations is still perceived as conflicting and controversial. Paradoxically, these same physicians are often willing to try new drugs and other therapeutic techniques on the basis of only preliminary evidence of efficacy, even with the realization that these unproved therapies may be costly and associated with some risk to the patient. In contrast, the evidence for many preventive health behaviors is actually substantial, and the recommended interventions are inexpensive and essentially without risk. It is also unfortunate that some physicians still believe that health promotion is not their business but rather the business of public health officials and other health professionals (18). In spite of these obstacles there is a growing movement among physicians, hospitals, and other health care organizations to provide services related to risk assessment, disease prevention, and sports medicine.

In patients with known coronary heart disease (CHD) the lack of aggressive risk factor management by the medical community is especially distressing, since the evidence for efficacy of preventive measures is quite strong. Cohen et al. (19) reported that only 35% of CHD patients with hypercholesterolemia were receiving appropriate risk factor counseling or lipid lowering therapy by their cardiologists or referring internists. Referrals to cardiac rehabilitation programs may even be smaller; it is estimated that only 11% of eligible CHD patients are enrolled in such programs (20). Hoper fully growing patient awareness and increasing emphasis of preventive services in the current health care reform movement will improve participation in these programs. 

The "Second Medical Revolution": A New Scientific Paradigm for Medicine

Although to some extent the motivation for more preventive services is in response to public demand and economic forces, there is also beginning to be a "paradigm shift" in the medical sciences away from the traditional "biomedical" approach to disease toward a more inclusive scientific model (21). Thomas Kuhn, a philosopher of science, first popularized the concept of a paradigm shift in this seminal work The Structure of Scientific Revolutions (22). According to Kuhn, a paradigm shift occurs whenever the accumulated scientific evidence in a particular discipline is no longer consistent with the beliefs shared by the scientists in that discipline, and new theories must be conceptualized or invoked to explain the apparent anomalies. A famous example of a paradigm shift in the field of physics occurred early in the 20th century with Einstein’s theory relativity and the birth of quantum mechanics. The new theories resolved a number of anomalies that could not be explained by the older paradigm of classical mechanics. A paradigm shift in medicine is presently under by because of the growing consensus that the biomedical model, which views the patient, the disease, and its treatment in purely mechanistic terms, is no longer adequate to explain the origins of today’s major chronic disease, let alone offer effective solutions to them (21, 23, 24).

Although scientific models are rarely the focus of scientists` or clinicians` attention, they provide the necessary philosophical foundation from which to structure a particular scientific discipline. In medicine, for example, the traditional view of practitioners and researchers toward health and disease is mechanistic; that is, the body is conceptualized as a complex machine that can only be studied by analyzing component parts such as cells, tissues, organ systems, and their many interactions (24). Disease represents a breakdown or malfunction in one or more of the body’s parts, and it is best studied or diagnosed using anatomic, physiologic, or biochemical methods. The physician’s role in treating disease therefore is to identify areas of malfunction and then to intervene physically or biomedically to correct the abnormalities of structure and function.

From the perspective of the history of medical progress, the biomedical model has enabled remarkable advances to be made in our understanding of the process by wich various diseases or injuries affect the body. The technologies of biomedicine, ranging from molecular biology to sophisticated diagnostic and treatment procedures, have increased our knowledge of disease-induced cellular and organ system malfunction to a level of sophistication never before imagined. And yet, the origins of many of today’s chronic diseases such as atherosclerosis and cancer  remain largely unknown. What is known, however, suggests that chronic diseases often occur as a result of adverse lifestyles or interaction between individuals and their environments. The reductionist or biomedical approach to disease focuses attention more on mechanisms than on causes. Unfortunately, this often leads to modern medicine’s emphasis on expensive technologic solutions to diagnosis and treatment of diseases with little or no attention given to disease origins, prevention, or health maintenance.

Nowhere is this approach more evident today than in cardiovascular medicine, where technology has become the dominant force governing the practice of cardiovascular specialists. In coronary disease, for example, quantitative aspects of the disease process are examined using noninvasive and invasive technologies that permit exact localization of obstructive vascular lesions and their functional consequences. Treatment interventions are then designed to revascularize ischemic myocardium and pharmacologically manipulate other disease manifestations. The recent emergence of "interventional cardiologists" with expertise in the mechanical alteration or removal  of aterosclerotic plaque in arteries is a good example of this trend. A leading article in the Journal of the American College of Cardiology  (April 1989) focuses attention on mechanistic solutions to coronary disease in its title: "Crackers, Breakers, Stretchers, Drillers, Scrapers, Shavers, Burners, Welders, and Melters-The Future Treatment of Aterosclerotic Coronary Artery Disease?" (26). These exciting technologies coupled with the enormous financial rewards to physicians, hospitals, and industry have overshadowed the efforts of some physicians, public health officials, and others to promote disease prevention. 

There is a growing awareness among some medical specialist that the technologic solutions to many of today’s major health problems are accelerating health care costs far beyond manageable levels. In addition, many of the present solutions to exiting, chronic diseases are palliative at best and not curative, with frequent recurrences of disease manifestations and further costly complications. As a result, attention is being shifted toward the study of disease origins and prevention. With this new perspective, however, comes the realization that the biomedical model may no longer be adequate to fully explain these major health problems.

One of the first attempts to conceptualize a new scientific model for medicine was offered by Dr. George Engel. Unlike the biomedical model, which is based on a factor-analytic or reductionist approach that has characterized the Western scientific methods for hundreds of years, Engel proposed a "biopsychosocial" model based on general systems theory (24, 25). The biopsychosocial model is not so much a replacement for the older biomedical model but rather an extension of it, adding the psychological, social, cultural, and ecologic determinants of health and disease to the more traditional biomedical ones. All the biomedical advances of modern medicine, which are based on studies of organ systems, tissues, cells, and subcellular components, are retained in the new model. In a systems approach to the human patient, however, the new model also focuses attention on the individual person as a dynamic living system that is more complex than just the sum of all the parts. 

Figure 12.1, reprinted from Engel (24), illustrates the biopsychosocial model as a hierarchy of systems. Each level in the hierarchy is an organized, dynamic system incorporating all systems below it while, at the same time, serving as a component part of each higher level system. The individual person (or patient) in the model is represented by a midlevel system with the traditional biomedical systems below and the more complex social systems above. Unlike the biomedical model, each subordinate system in the hierarchy can be influenced by all the higher level systems, a feature that essentially does away with the outdated concept of "mind-body dualism" introduced by Descartes in the 17th century and a fundamental concept of the role of mental psychosocial model permits a more realistic appreciation of the role of mental processes (thoughts and behaviors), social supports, and other societal issues in the preservation of health or the development of disease. Furthermore, each system in the hierarchy has distinctive features and interrelationships requiring scientific methodologies unique to that particular level. This has profound implications for medicine since  it implies that a multidisciplinary approach, ranging from molecular biologists at one end of the hierarchy to social scientists and ecologists at the other end, may be the only way to truly solve many of today’s complex diseases. 
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Figure 12.2 illustrates how the biopsychosocial model might be applied to the conceptual aspects of CHD. In the classic biomedical approach to atherosclerosis diagnostic studies, treatments, and research investigations have usually focused on the organ system level, tissues, cells, or subcellular components in the progressive downward search for the ultimate molecular and genetic defects responsible for the disease process. In the new model the patient, or whole person, is now the subjects of in addition to numerous host factors and subordinate systems is influenced by all higher level systems. Because the patient is not just a biologic organism in isolation but rather a component part of these higher level systems (i. e., the social and physical environments), it is easy to appreciate the importance of various physichosocial and environmental factors in the development and progression of disease manifestations. The model also facilitates a better understanding of the challenges and eventual solutions to lowering CHD morbidity and mortabidity by focusing attention on the higher social systems that influence the patient’s lifestyle and health behaviors. It is important to appreciate, moreover, that the traditional biomedical issues are not neglected in the model.

Scientific models are, at best, only approximations of reality or truth. The biomedical model has become so ingrained into the belief systems of physicians and medical scientists that its limitations are overlooked. The biopsychosocial model appears to be more inclusive and therefore a better approximation of natural phenomena, especially living systems. It too has serious limitations, however, as discussed by Foss and Rothenberg (21) in their book The Second Medical Revolution: From Biomedicine to Infomedicine. A philosophical problem occurs when biomedical strategies are combined with psychosocial ones, since only the former are compatible with the prevailing mechanistic paradigm and therefore "scientifically" based (21). The idea  that social, psychologic, or behavioral factors might serve as important determinants of health and disease violates fundamental scientific presuppositions. Unlike the levels or systems represented in the biomedical model (i. e., tissues, cells, molecules), psychosocial factors have no physical basis and therefore cannot be reduced to physicochemical terms. they also cannot be placed within the traditional mechanistic definition  of patient, disease, or treatment as defined previously. As a result, any application of psychosocial strategies to medical practice must be justified entirely on empirical evidence that these strategies do, in fact, work. Moreover, since these approaches fall outside of biomedicine’s scientific boundaries, it is unlikely that they will ever become fully integrated into the mainstream of medical education or practice. Current education objectives for medical students and physicians in training do not include instruction from disciplines outside the biomedical framework.
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FIGURE 12.2. Application of the biopsychosocial model to the conceptual framework of CHD.


What is needed is a revised scientific theory that puts existing empirical data on disease prevention (data that fall outside of the biomedical framework) into a legitimate scientific context. In fact, the articulation of such a revision based on 20th century "postmodern" sciences (e. g., relativity and quantum mechanics, information theory, complesity, and others) is already under way and is seriously challenging the dominant biomedical paradigm (21). A fundamental feature of the new theory, one that has far-reaching implications for medicine, is the concept of self-organizing systems. Although taken from general systems theory and thermodynamics, this concept is applicable to all complex systems, including the human patient. According to Foss and Rothenberg (21), self organizing systems differ from simple mechanistic ones by exhibiting the properties of (a) self-renawal- "the ability to continuously renew and recycle their components while maintaining the maintaining the integrity of the overall structures", and (b) self-transcendence- "the ability to research out spontaneously beyond physical and mental boundaries in the process of learning, developing, and evolving." Anyone working with patients can easily appreciate the importance of these two properties in conceptualizing the process of disease prevention and health maintenance. It is not possible in this brief discussion to present any details of a successor scientific model based on the postmodern sciences. The interested reader will find a stimulating account of this revolutionary thesis in Foss and Rosenberg’s book (21).

Although the dominant force in cardiovascular medicine today is still based on the biomedical model with its emphasis on reductionism and mind-body dualism, there is emerging evidence for a "new-wave" movement in medicine concerned with more humanistic issues relating to health and disease and therefore more supportive of preventive health practices and wellness. An expanded medical paradigm based on the postmodern sciences offers an attractive new strategy for incorporating these preventive services into the mainstream of medical care. To be successful, however, it will require radical changes in our system of medical education, with inclusion of courses in the social and behavioral sciences, epidemiology, information theory, ecology, and population biology. These curricular innovations will not be easy to implement, given the enormous influence of the biomedical model on organized medicine. In the current medical environment medical schools, academicians, professional organizations, hospital associations, insurance companies, the pharmaceutical industry, federal agencies, and other organizations all legitimize and profit from the current biomedical model (21). There is room for cautions optimist, however, because increasing emphasis is being given to prevention in the current health care reform movement and the related demand for more primary care physicians.

THE SPORTS MEDICINE PERPECTIVE

The emergence of recreational and therapeutic exercise in our society has led to a proliferation of professional activies associated with exercise-athletic training, adult fitness, cardiopulmonary rehabilitation, exercise testing, and exercise research-to name just a few. In broad general terms these various activities can be designated as "sports medicine". Unlike other medical specialties, however, sports medicine includes physicians in all specialties, as well as nurses, physical therapists, exercise physiologists, athletic trainers, and many other health professionals.

In reality, sports medicine is much more than a medical specialty, because it encompasses all medically related activities associated with sports medicine. Dr. Allan J. Ryan, one of the founding fathers of sports medicine and long-time editor-in-chief of the journal Physician and Sports medicine (28).

The first involves the medical supervision and care of professional and recreational athletes. Included in this aspect of sports medicine are team physicians, orthopedic surgeons, athletic trainers, and other exercise specialists. Services provided by these individuals are primarily directed toward maintenance of or improvement in athletic performance.

A second category os sports medicine concerns the application of exercise training techniques and sports to the physically and mentally handicapped population, also called "adaptive physical education" (28). To some extent this aspect of sports medicine overlaps with physical and rehabilitation medicine, whose  practitioners include physical medicine specialists, orthopedics surgeons, neurosurgeons, physical therapists, and nurses. In a broader sense, however, there is a growing interest in promoting recreational and competitive athletic activities for the physically and mentally handicapped outside the institutional setting. Two examples of this "wellness" movement for the handicapped are the popular Special Olympics for mentally retarded individuals, and the increasing number of athletic events organized for wheelchair athletes.

The third focus of spots medicine involves the prescription of exercise for the general population. This is an area that is becoming increasingly important because of the growing public demand for accurate information on exercise. Practically all medical specialties, including pediatrics, obstetrics, family practice, internal medicine, psychiatry, an many others, are beginning to recognize the importance of exercise and are providing patients with information on starting and maintaining exercise programs. In addition, many other health professionals such as exercise physiologists, physical therapists, and nurses are helping the public become more physically active. So-called "sports medicine clinics" are being established all over the country in hospitals, health spas, shopping centers, and recreational resorts. Unfortunately, standards of excellence have not been uniformly followed in setting up and operating these facilities, and as a result  there is no way of ensuring that these clinics are providing adequate services. The Guidelines for Exercise Testing and Prescription, published by the American College od Sports Medicine (10), has contributed significantly to the development of acceptable standards for exercise prescription, testing, and certification of exercise program personnel. It is expected that as these recommendation get disseminated and incorporated into educational programs for sports medicine specialists that there will be improvement in the quality of programs provided by sports medicine clinics. 

The fourth category of sports medicine concerns the therapeutic use of exercise in the treatment and rehabilitation of the sick and injured. Cardiac rehabilitation is the classic example of this aspect of sports medicine, although therapeutic exercise programs also exist for patients with pulmonary disease, arthritis, cerebrovascular disease (stroke), diabetes mellitus, and many other physically disablyn conditions. Although physicians are frequently responsible for the overall supervision of these various rehabilitation programs, the day-to-day applications of exercise therapy to patients recovering from illness or injury is usually the responsibility of certified exercise specialists or physical therapists. Explicit behavioral objectives for the training and certification of these exercise personnel have been published by the ACSM (10).


Although not a specialty per se, sports medicine does bring together individuals from many diverse backgrounds who share a common interest in exercise. The ACSM has become the umbrella organization representing the many professional interests of these individuals. Through is committees, its regional and national meeting, and its journal Medicine and Science in Sports and Exercise, the ACSM plays an important role in providing scholarly programs and educational materials to the many practitioners of sports medicine. Because of its importance to the overall quality of sports medicine activies across the country, the ACSM needs the continued support of all its members. In addition, individuals who are just starting careers with an emphasis in sports medicine are strongly ured to join the ACSM and contribute to its many activies.

HEART DISEASE REVERSAL: THE FUTURE OF CARDIAC REHABILITATION

For almost 40 years, cardiac rehabilitation has been evolving as a multidisciplinary science and service dedicated to restoring cardiac patients to 

"optimal physical, social, emotional, psychologic and vocational status" (29). During the same period the overall management of patients with cardiovascular disease, in particular CHD, has improved dramatically.

Whereas in the 1950s acute MI patients remained in bed for weeks at a time, patients today are out of bed soon after hospital admission and home 5 to 7 days post-MI, often with revascularize myocardium. Because of the emphasis on early ambulation and early revascularization, the deconditioning effects associated with prolonged bed rest are generally no longer a problem for most patients. This is also true for patients undergoing surgical revascularization for CHD, because they are ambulated soon after surgery and usually discharged 5 to 7 days later. Financial constraints are leading to even shorter length-stays in the hospital. Accordingly, the emphasis in phases I, II and III of cardiac rehabilitation is shifting away from a primary focus on physical reconditioning to a focus more oriented toward modifying the disease process through patient education and behavioral management (30, 31). Of considerable importance to this new emphasis is the concept of atherosclerosis regression or "reversing heart disease" (32).

Evidence for regression of atherosclerosis using aggressive lipid-lowering therapies has been accumulating for ever 20 years. Initial studies were done in animals, including nonhuman primates, where atherosclerosis was experimentally induced by dietary means and then allowed to regress by various cholesterol-lowering therapies (33). Early studies in humans focused on peripheral artery disease such as advance femoral artery atherosclerosis, since it longitudinal vessels. With advances in quantitative coronary angiography using computerized imaging techniques, a number of well-designed, randomized, controller clinical trials have now been published that clearly demonstrate the possibility of regression of atherosclerosis (32). In each of the published studies serial coronary angiograms have been used to evaluate changes in lesion size. Patients randomized to various treatment regimens have consistently been shown to have either more regression or less progression of lesion when compared to controls. More importantly, however, has been the evidence that "treated" patients have improved clinical outcomes in terms of reduction in angina frequency, cardiac morbidity, and stress-included myocardial ischemia compared to controls (32).


While most regression studies in humans used intensive lipid-lowering drug therapies to achieve beneficial outcomes, the Lifestyle Heart Trial carried out by Ormish et al. (34) showed that similar angiographic and clinical outcomes could be achieved by changes in lifestyles alone. Although the study involved small numbers of subjects and suffered from reandomization problems, it has attracted considerable media attention and public interest. The intervention received by 22 men and women with advances CHD included an extremely low-fat (10% calories), low-cholesterol (5 mg/day) diet; moderate aerobic exercise ( 3 hours/week); smoking cessation; stress management (stretching, progressive relaxation, meditation and imagery, 1 hour/day); and group support. Ninetten patients were randomized to a control group and were asked to follow their physicians` recommendations about diet, exercise, smoking, and stress. After one year the treatment group had significant improvement in blood lipids, clinical symptoms, and angiographic findings compared to the control group. After four years there was a marked reduction in adverse clinical events in the treatment group and further angiographic improvement compared to controls (35). Ornish and his colleagues are now promoting their "Heart Disease Reversal Program" across the country by establishing satellite hospital-based programs in an effort to reproduce their initial findings and further study the process of atherosclerosis regression. 

These imprevissive regression studies suggest that the optimal care of patients with aterosclerotic vascular disease should include aggressive lifestyle and pharmacologic interventions to modify risk factors. There is clearly a need for multidisciplinary skills in this endeavor to translate the findings from research studies to clinical practice. It is also apparent that changes in patients´ beliefs and behaviors are critical to the success of intensive risk factor modification interventions. This should be within the framework of all future cardiac rehabilitation services. Since exercise training alone is unlikely to significantly alter the progression of atherosclerosis, it is time to move beyond the primary focus of exercise in cardiac rehabilitation toward a more comprehensive program designed to reserve or delay progression of aterosclerotic lesions.

The challenges facing cardiac rehabilitation and other preventive programs now and in the future were articulated by Sullivan et al. (36). Five recent developments were noted that could have a significant impact on the future delivery of preventive services: (a) health professionals are becoming increasingly aware that atherosclerosis is a multifactorial disease that can be significantly modified by lifestyle changes and medical therapies designed to reduce risk factors; (b) patients are becoming more aware of the importance of good personal health behaviors and adherence to medical therapy to achieve optimal health and control disease; (c) multidisciplinary teams, including nurses, exercise specialists, nutritionists, psychologists, and physicians, are being organized to address the prevention needs of patients whit aterosclerotic diseases; (d) comprehensive risk factor modification programs aimed at reversing hearth disease are becoming increasingly availed around the country; and (e) third-party payers are beginning to reimburse these comprehensive prevention programs. Much remains to be accomplished, however, before effective prevention programs become the standard of care for patients with aterosclerotic cardiovascular disease.
CONCLUSIONS
Looking ahead toward the 21st century it is clear that there will be remarkable changes in the practice of medicine and the delivery of preventive services. Many important changes are already under way. The current emphasis on "outcomes" research to study the most cost-effective methods for providing highquality medical services will almost certainly lead to a restructuring of the health care system in this country. The development of medical guidelines for various expensive diagnostic and treatment modalities, including cardiac rehabilitation, is just beginning to effect the way these services are provided. In the future it is very likely that reimbursement for these services will be based on whether appropriate guidelines were followed. The increasing emphasis of managed care and other group health plans will also stimulate the creation of more efficient and cost-effective preventive programs, including cardiac rehabilitation and wellness clinics. For health professionals interested in prevention these are "the best of times", although carefully planning is necessary to develop services that are truly cost-effective.

In 1985 the American Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR) was formed to bring together professionals from many disciplines having a mutual interest in cardiac and pulmonary rehabilitation. The purpose of the organization, as stated in the bylaws (37), is as follows: "Recognizing that cardiovascular and pulmonary rehabilitation is a multidisciplinary field, the American Association of Cardiovascular and Pulmonary Rehabilitation is dedicated to the improvement of clinical practice, promotion os scientific inquiry, and advancement of education for the benefit of health-care professionals and the public." In addition to planning regional and national meeting, the AACVPR has designated its official journal to be the "Journal of Cardiopulmonary Rehabilitation". In the ensuing 10 years the AACVPR has contributed substantially to the science of cardiopulmonary rehabilitation and to the education of its members and other interested professionals. 

In the future it is anticipated that there will be continued debate and controversy regarding the appropriate roles for preventive and rehabilitative services in the organized health care system. It is hoped that professionals working in these disciplines will be sensitive to the issues and challenged by them to provide the scientific basis for the restructuring of existing services that is necessary to best serve the public need.
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FIGURE 12.1 Engel´s biopsychosocial model. (Reprinted by permission from Engel GL. The biopsychosocial model and medical education. N Engl J Med 1982; 306: 802).











