Cardiac Rehabilitation, Adult Fitness, and Exercise Testing. 3rd Edition. Paul S. Fardy. Frank G. Yanowitz. Williams & Wilkins.
THE PREVENTION  AGENDA

CARDIOVASCULAR DISEASES IN THE 1990s

DOMAINS OF PREVENTION

DISABILITY PREENTION MODEL

CONCLUSIONS

AN ASTUTE OBSERVER OF THE 1990s health care reform debate might easily conclude that these were the best of times and the worst of times. Certainly the American medical industry is at an all-time pinnacle of productivity. From the depths of molecular biology to the heights of organ transplant surgery, Americans enjoy the most sophisticated and highly technologic advances in the diagnostic and treatment of complex human diseases. The incredible array of scientific tools and the vast medical knowledge available to physicians today enable the delivery of the finest medical care available anywhere in the world. Yet, unlike most other countries in the civilized, millions of American are either uninsured or underinsured. As a result, many have inadequate health care or limited access to the wide array of health care services available to more fortunate Americans who have medical insurance. To make matters worse, the costs of health care in the United States are staggering and far greater than in any other country in the world, consuming over 14% of our gross national product (1). It has been suggested that the unrelenting upward spiraling of health care costs will reach into the trillions of dollars by the years 2000.

Many reasons have been suggested for this confusing paradox and the resulting crisis in American medicine. This book addresses one of  the most important issues: the need to focus more attention on the delivery of preventive medical services. This is not just a challenge to the medical profession and other health care providers to become more involved in preventive medicine; it is also a societal challenge. We must take more responsibility for improving and maintaining our own health and the health of our families. Too much of the high cost of modern medical care is spent on end-stage, chronic diseases where the only choices left are highly expensive medical and surgical procedures, and where the resultant outcomes are barely noticeable in terms of added length or quality of life. Nowhere is the saying "an ounce of prevention is worth a pound of cure" more applicable than in today’s costly medical environment.

In this chapter we address the burden of cardiovascular disease in the 1990s and the ramifications for the health care professionals- physicians, nurses, exercise specialists, nutritionists, and other working in preventive medicine. A model for disability prevention pertinent to cardiovascular and other chronic diseases is discussed. This model has important implications for health care workers interested in cardiac rehabilitation and other preventive programs. The purpose of this discussion is to prepare the reader for the comprehensive prevention agenda that is necessary to influence our health care system and to improve the health and well-being of our population. In subsequent chapters in this book, we focus on more specific and practical aspects of prevention and rehabilitation, especially as they pertain to cardiovascular diseases.
CARDIOVASCULAR DISEASES IN THE 1990s

"A life every 34 seconds" is the warning from the American Heart Association (AHA) in their annual publication. "Heart and Stroke Facts" (2). Although cancer is the deadly disease most feared by millions of Americans, cardiovascular disease heads the list of leading causes of death and disability. Moreover, deaths from heart and blood vessed diseases overshadow cancer deaths by 2 to 1, as indicated in Figure 1.1. More bad news is that adults in this country have a 50% likelihood of drying from cardiovascular diseases, most often diseases related to atherosclerosis. Although coronary heart disease (CHD) is the most common cause of death and disability in older Americans, more than 170,000 people under the age of 65 die each year from this disease, often at the peak of their productive lives (2). The estimated cost for cardiovascular disease in 1992 is $108.9 billion, which includes physician and nursing services, hospital and nursing home charges, medications, and lost productivity because of disability (2). The sad fact is that most of these costs are spent on advanced coronary heart disease, stroke and other complications of hypertension, diseases that could have been prevented or minimized by risk factor modification and lifestyle changes. Clearly this is a catastrophic and unnecessary crisis for the American health care system.
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Figure 1.1. Leading causes of death in the United States by sex. A, Cardiovascular diseases and stroke; B, cancer; C, accidents; D, chronic obstructive pulmon-ary disease; E, pneumonia; F, Suicide; G, AIDS. (Adapted from American Heart Assoc-iation. 1992 heart and stroke facts, AHA Publication 55-0386 (com). National Center, 7272 Greenville Avenue, Dallas, TX 75231-4596.)

The risk factors for aterosclerotic vascular disease are well known and widely prevalent in our population (2). The AHA estimates that 102.7 million adults in the United States have "borderline high" blood cholesterol levels (200 to 239 mg/dl), and 48.7 million Americans have "high" levels 240 mg/dl (Fig. 1.2). More alarming is the estimated 36% of American children and teenagers who treating hypercholesterolemia and other lipid abnormalities have been widely publicized by the American Heart Association (3) and the National Cholesterol Education Program (4). Although public and professional awareness of the dangers of hypercholeterolemia is increasing, considerable controversy still exists as does a large gap between the national guidelines and the actual delivery of cholesterol-lowering by health care professionals (5,6).

Cigarette smoking, a second major cardiovascular risk factor, accounts for more than one out of every six deaths in the United States; i. e., approximately 400,000 premature deaths per year (7). These deaths are not just from heart disease but from a variety of other smoking-related conditions, including cancer, emphysema, pneumonia, and stroke. It has been estimated that 21% of allcardiovascular deaths and 30% of all cancer deaths can be attributed to cigarette smoking (7). Although the prevalence of smoking in the United States has declined by more than 32% in the last 20 years, the AHA estimates that 28,854,000 men and 26,358,000 women in the United States are current smokers (Fig. 1.3), and this includes 2.3 million young people aged 12 through 17 years (2). For smokes who quit, the risk of death from heart disease attributed to smoking decreases over 10 years to that of people who never smoked. Unfortunately, the success rate of smoking cessation interventions is sismal (8).
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Figure 1.2. Estimated percentage of American adults with "high" cholesterol levels (240 mg/dl or more). (Adapted from American Heart Association. 1992 heart and stroke facts. AHA Publication 55-0386 (com). National Center, 7272 Greenville Avenue, Dallas, TX 75231-4596.)
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Figure 1.3. Prevalence of current cigarette smoking by age and educational level. (Adapted from American Heart Association. 1992 heart and stroke facts. AHA Publication 55-0386 (com). National Center, 7272 Greenville Avenue, Dallas, TX 75231-4596.)

Hypertension is the third major cardiovascular risk factor and affects almost 63 million Americans or approximately 40% of the population in the United States (2). Without a doubt, hypertension is oneof the most common and treatable cardiovascular diseases encountered by physicians. This "silent killer" causes morbidity and mortality primarily as a result of target organ malfunction-stroke, heart disease, and renal failure. More than 50% of women over age 55 have significant hypertension, and this number increases to 66% by age 65 (3). The successful treatment of hypertension results in significant decreases in strokes, myocardial infarctions, and cardiovascular morbidity and mortality from all causes (9, 10).

High-fat diets and sedentary lifestyles are also implicated in the burden of chronic diseases experienced by modern society, accounting for at least 300,000 dearth each year in the U.S. from cancer, heart disease, diabetes, and strokes (7). The scientific data are now of sufficient strength to include these adverse behaviors in the list of major chronic disease risk factors. The scientific data are now of sufficient strength to include these adverse behaviors in the of major chronic disease risk factors.

The good news is that the age-afjusted mortality for major cardiovascular diseases has declined significantly in the last 30 years (Fig. 1.4.). From the late 1960s through the mid-1980s, for example, mortality from coronary heart disease in the U.S. fell by more than 30%, which translates to a savings of more than 800,000 lives (2). The reasons for the decline are multifactorial and include healthier life-styles, reductions in coronary risk factors, earlier diagnosis and treatment of heart disease, improved medications, and new interventional technologies. Although it is hard to determine the exact contribution of each of these surgical, medical, and public health strategies, considerable evidence suggests that preventive health behaviors and risk-factor modification have contributed to more than 50% of the decline in mortality (11). Primary care physicians have played an important role in these improved statistics by their more aggressive management of  risk factors and restructuring of unhealthy lifestyles.

Public and professional interests in exercise training, physical fitness, wellness, and prevention have accelerate since the 1960s, creating an immense sports and fitness industry with far-reaching economic and health care implications. Departatment 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" (12). In spite of increasing interests in exercise and fitness, and the wealth of data documenting the health benefits of exercise, fewer than 10% of the adult American population are exercising at this level (13). Furthermore, less than 50% of adults exercise at any intensity for more than 20 minutes a day, 3 or more days per week (13).

The scientific evidence for the role of exercise nd physical fitness in health maintenance and disease prevention continues to accumulate. The data are especially compelling for the prevention and management of coronary heart disease (14). Although studies of exercise in the primary prevention of coronary heart disease have been observational in design, a rigorous meta-analysis of 27 cohort studies revealed a CHD risk reduction of 35 to 55% in physically active as compared with sedentary individuals (15). In addition, a meta-analysis of preously reported, randomized, controlled trials of cardiac rehabilitation concluded that all-cause and cardiovascular mortality were significantly lower in the rehabilitation group than in the controls (16). The exercise hypothesis, although not entirely proven, is certainly credible enough to merit our seriouns attention. The prescription of exercise, whether carried out by increased leisure-time activity or more formal training programs, is the foundation for all successful comprehensive prevention programs.
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Figure 1.4. Decline in age-adjusted death rates for major cardiovascular diseases in the United States. (Adapted from American Heart Association. 1992 heart and stroke facts. AHA Publication 55-0386 (com). National Center, 7272 Greenville Avenue, Dallas, TX 75231-4596).
DOMAINS OF PREVENTION
Services to prevent disease and disability can be subdivided into three domains: primary, secondary, and tertiary (13). Although specific interventions such as smoking cessation apply to all three categories, it is useful to consider each of these separately because they often involve different subsets of the population, they have different goals and objectives, and they differ in the range of treatment options.

Primary prevention refers to strategies and interventions that are recommended to apparently individuals to present or reduce the risk of disease onset. Counseling to prevent or eliminate adverse lifestyles and behaviors, immunizations against common infectious disease, and chemoprophylaxis (e. g., aspirin to prevent myocardial infarction) are the three types of preventive strategies in this domain. Although the primary focus is on children and young adults, these interventions often apply to all age groups, including the very old. A recent and influential report of the U.S. Preventive Services Task Force (USPSTF) has made a significant contribution to our understanding of the rational for various preventive services based on age, sex, and other demographics (13). Specific life-style recommendations pertinent to the prevention of cardiovascular diseases are described in Chapter 11.

Secondary prevention includes those services that are recommended to improve outcome in those with preclinal disease. The major focus of this aspect of preventive medicine is on early detection of disease though screening before it has reached the stage of causing symptoms or illness. Examples recommended by the USPSTF and other national organizations include blood pressure screening to detect hypertension, cholesterol screening  programs, and a variety of early cancer detection guidelines. Screening of asymptomatic individuals for coronary heart disease by exercise stress testing, although controversial, is also an important component of secondary prevention programs and is discussed in Chapter 5. 
Disease detected early are usually more responsive to therapeutic interventions aimed at slowing, halting, or reversing the progression and thereby preventing the occurrence of chronic, disabling complications. In addition to screeninf and early detection, secondary prevention guidelines include similar recommendations as suggested for primary prevention such as lifestyle and behavioral counseling, diet, exercise, and chemoprophylaxis. Also, specific treatments for hypertension, hypercholesterolemia, and diabetes in asymptomatic individuals ies have documented the value of treating these common disease in terms of preventing the onset of clinical manifestations and complications (14). An important aspect of health care reform in the 1990s is focused on secondary prevention strategies.

Tertiary prevention refers to intervention programs that are designed for patients with established and clinically significant disease to prevent recurrences and slow the progression of disabling complications. (This is sometimes called "secondary" prevention in the older rehabilitation literature). The comprehensive rehabilitation of patients with cardiovascular disease is an excellent example of this domain of preventive medicine. Not only is cardiac rehabilitation focused on the restoration of function and confidence in patients recovering from cardiac illnesses and procedures, but it is also an effort to reverse or slow the progression of atherosclerosis and thereby prevent recurrence of disease manifestations. The process of cardiac rehabilitation is a major emphasis of this book and in discussed in Chapters 6 through 12.

The implementation of preventive services, whether primary, secondary, or tertiary, involves the participation of health care professionals from diverse disciplines: medicine, nursing, dietary and nutrition, physical therapy, psychology, exercise, and many others. The task is both multidisciplinary and interdisiplinary because of the need for these diverse professionals to work together in an integrated network of patient care services. This is especially important in the management of chronic disease such as coronary heart disease where fragmented care provided independently by differently by different health professionals in multiple care settings often leads to inefficient, costly, and unnecessary procedures or treatments with suboptimal outcomes.
DISABILITY PREVENTION MODEL

For almost 200 years the traditional framework for understanding the majority of medical problems encountered by health care professionals has been the biomedical model with its emphasis on disease diagnostic, treatment, and cure (17). In this mechanistic model the "patient" is conceptualized as a complex biologic organism, best studied from the reductionist perspective of organ systems, tissues, cells, and intracellular components. A "disease" represents a breakdown or malfunction in one or more of the body’s component parts. The "diagnostic process" is analytic; that is, it is the search for abnormalities in measurable biologic parameters of structure and function. Finally, the "treatment" of "cure" of disease is usually a physical intervention-chemical, electrical, or mechanical-designed to correct the particular abnormality in structure or function. The enormous progress in the diagnosis and treatment of cardiovascular diseases achieved in recent years serves to reinforce the biomedical framework as the only legitimate scientific model or medicine. In spite of impressive technologic successes, however, a crisis in health care exists as discussed previously. Many health care proveders and medical scientists are beginning to question the ability of the traditional medical model to meet the needs of people with chronic diseases and disabilities (18).
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Figure 1.5. Hierarchy of biologic and nonbioogic systems in Engle´s biopsychosocial model. The model is modified to illustrate the origins, processes, and clinical manifestations of coronary heart disease. (Adapted from Yanowitz FG. Atherosclerosis: processes versus origins. In: Yanowitz FG, ed. Coronary heart disease prevention. New York: Marcel Dekker, 1992).


Chronic diseases such as coronary heart disease can no longer be fully understood and managed from a purely biologic perspective. This was first articulated by George L. Engel who formulated the biopsychosocial model in 1977 (18). In this model the patient, conceptualized as a biopsychosocial entity, is viewed from the perspective of general systems theory where the "whole" person is a living system in a hierarchy of systems ranging from the molecular at the lowest level to the entire biosphere at the highest level. Figure 1.5 illustrates Engel´s biopsychosocial model from the perspective of the origins, progression, and clinical manifestations of coronary heart disease (19). Systems below the "person" level are purely are purely biologic systems, while those at or above the person are psychosocial systems. Each system in the hierarchy is an organized whole and contains all lower-level subordinate systems while, at the same time, being a component part of higher-level systems. The origins and processes of diseases such as atherosclerosis are influenced by events occurring at multiple levels (Fig. 1.5). Physicians and other health care providers working within the framework of general systems theory are better able to appreciate the importance of nonbioogic issues and the need to integrate all relevant information from various levels in the hierarchy in their diagnostic and therapeutic activies.

The implications of a biopsychosocial perspective for chronic diseases were persuasively stated by the Institute of Medicine in their publication, Disability in America (20). Chronic diseases were conceptualized in terms of four distinct stages (Fig. 1.6):
1.
Pathology 
The interruption or interference of normal bodily processes or structures as a result of cellular and tissue changes caused by disease, infection, trauma, congenital conditions, or other agents.

2. 
Impairment 
A discrete loss and/or abnormality of mental, emotional, physiologic, or anatomic structure or function, including all losses or abnormalities caused by all forms of pathology, not just those attributate to active pathology.

3.
Functional limitations
Restriction or lack of ability to perform an action or activity in the limitations manner or within the range considered normal. All functional result from impairments, but not all impairments lead to functional limitations.

4.
Disability The inability or limitation in performing socially defined roles and tasks expected of individuals within a social and physical environment.
Consider, as an example, a 47-year-old male truck driver with a recent acute myocardial infarction, complicated by left ventricular dysfunction and congestive heart failure. The pathologic proceses involving cells and tissues include severe coronary atherosclerosis, myocardial necrosis and fibrosis, and pulmonary congestion and edema. The resulting impairments at the organ system level are reduced left ventricular ejection fraction, left ventricular wall motion abnormalities, and recurrent chest pains caused by angina pectoris. In addition, pulmonary function abnormalities, manifested by dyspnea and cough, may be present because of the congestive heart failure. Emotional impairments might include depression, anxiety, anger, and denial resulting from his recent acute illness and the poor prospects for full recovery. Functional limitations secondary to these impair ments occur at the whole person level and include decreased exercise tolerance, easy fatigbility, and reduced ability to perform physically demanding tasks. Disability is the final stage and involves societal issues. The inability of this patient to perform his usual occupational and recreational activies prevents fulfilling his socially defined roles and often necessitates the involvement of other individuals and organizations to assist in these roles. If the functional limitations brought on by his heart disease are significant, there will be a need for his family, friends, neighbors, and/or social agencies to assist in managing the household activies, financial affairs, and community responsibilities, as well as a need for a substitute at work, until the patient is able to return to these activies.

It is not inevitable that chronic diseases such as coronary heart disease progress though all of these stage of disability. The progression from stage to stage is strongly influenced by the presence or absence of risk factors from the three domains of the biopsychosocial model. These are illustrated in Figure 1.7 and listed in Table 1.1. Risk factors include those that may be causally related to the origins of disease (e.g., genetic abnormalities), as well as those that accelerate the progression of disease or increase the likelihood of functional limitations and disability. Many of the well-known coronary risk factors such as smoking hypertension, and hypercholesterolemia interact at multiple stages. Also illustrated in Figure 1.7 is the interaction of a person’s quality of life with the stages of disability. It is clear from this relationship that quality of life influences and is influenced by the outcomes of each stage of the chronic disease process. A disease as complex as atherosclerosis has its origins and subsequent manifestations influenced by the nonlinear interplay of many different risk factors occurring within the body, the mind, and the external physical and social environments. The risk factors, once identified, become the targets for the prevention and rehabilitation programs described in this book.
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CONCLUSIONS
The concept of prevention when dealing with a chronic disease goes beyond just preventing the disease, but must also be extended to the prevention of disability. Primary prevention, for example, includes those measures designed to prevent the onser of pathology. Secondary prevention is directed at preventing the stage of impairment resulting from pathology. Tertiary preventive efforts focus on preventing functional limitations and disability. In all three domains the prevention agenda must be individualized for each patient. Strategies to be implemented are derived from a knowledge of the biologic, environmental, and behavioral risk factors most closely implicated with the next stage of the disease. This has important implications for those health care professionals working in cardiac rehabilitation and disease prevention facilities. The patient who is a risk for coronary artery disease and its complications must be understood from the perspective of a "host inhabiting a particular biopsychosocial space" (21). The challenge to health care workers interested in prevention and rehabilitation is to broaden their world view to include the relevant data from all levels of organization. 
TABLE 1.1. Example of Risk Factors for Chronic Disease and Disability.
Biologic risk factors

Genetic predisposition


Comorbid disease


Adverse drug effects
Environmental risk factors

Lack of support system


Death of spouse


Lack of access to health care


Lack of transportation


Esposure to pollutants
Lifestyles and behavioral risk factors

Poor eating habits


Tobacco, alcohol, drugs


Sedentary lifestyle


Stress and inadequate coping mechanisms.
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Figure 1.7. The disability prevention process. (Adapted from Pope AM, Tarlov AR, eds. Disability in American.
REFERENCES

1.
Fries JF. Reducing need and demand. Helthcare Forum J, November/December 1993; 18-23.

2.
American Heart Association. 1992 heart and stroke facts. AHA Publication 55-0386 (COM). National Center, 7272 Greenville Avenue, Dallas, TX 75231-4596.

3.
Gotto AM (Conference Chaiman). AHA conference report on cholesterol. Circulation 1989; 80: 715-748.

4.
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Summary of the second report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. JAMA 1993; 269; 3015-3023.

5.
Gotto AM. Diet and cholesterol guidelines and coronary heart disease. J Am Coll Cardiol 1989; 13: 503-507.

6. 
Fix KN, Oberman A. Barriers to following National Cholesterol Education Program guidelines. An appraisal of poor physician compliance. Arch Intern Med 1992152: 2385-2386.

7.
McGinnis JM. Actual causes of death in the United States. JAMA 1993; 270: 2207-2212.

8.
Fiore MC, Novotny TE, Pierce JP, et al. Methods used to quit smoking in the United States. Do cessation program help? JAMA 1990; 26: 2760-2765.

9.
Stamler J, Neaton JD. Blood pressure, systolic and diastolic, and cardiovascular risks. US population data. Arch Interm Med 1993; 153: 598-615

10.
Hebert PR, Moser M, Mayer J, et al. Recent evidence on drug therapy of mild to moderate hypertension and decreased risk of coronary heart disease. Arch Intern Med 1993; 153: 580-581.

11.
 Goldman L, Cook EF. The decline in ischemic heart disease mortality rates. Ann Intern Med 1984; 101: 825-836.

12.
Public Health Service. Promoting health preventing disease: objectives for the nation. Washington, DC: US Department of Health and Human Services, 1980.

13.
US Preventive Services Task Force. Guide to clinical preventive services: an assessment of the effectiveness of 169 interventions. Baltimore: Williams & Wilkins, 1989.

14.
Manson JE, Tosteson H, Ridker PM, et al. The primary prevention of myocardial infarction. N Engl J Med 1992; 326: 1406-1416.

15.
Berlin JA, Colditz GA. A meta-analysis of physical activity in the prevention of coronary heart disease. Am J Epidemiol 1990; 132: 612-628.

16.
Oldridge NB, Guyatt GH, Fisher ME, et al. Cardiac rehabilitation after myocardial infarction. Combined experience of randomized clinical trials. JAMA 1988; 260: 945-950.

17.
Capra F: The turning point. Science, society and the rising culture. New York: Simon & Schuster, 1982.

18.
Engel GL. The need for a new a medical model: a challenge for biomedicine. Science 1977; 196: 129-136.

19.
Yanowitz FG. Atherosclerosis: processes versus origins. In: Yanowitz FG, ed. Coronry heart disease prevention. New York: Marcel Dekker. 1992.

20. 
Pope AM, Tarlov AR, eds. Disability in America. Toward a national agenda for prevention. Washington, DC: The Institute of Medicine, National Academy Press, 1991.

21. 
Foss L, Rothenberg K. The second medical revolution-from biomedicine to infomedicine. Boston: New Science Library, Shambhala, 1987.

