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    This is a book for all Exercise Physiologists and those who want to adopt this profession. We are at a unique time in history, where our technological advances have led to a sedentary lifestyle. Society has adapted to a lack of physical exertion which is killing thousands of men and women of all ages. Although our science had started by analyzing human performance and ways to enhance it through the exercise stimulus, but Dr. Boone shows us that the stimulus is now a medicine to treat epidemic proportions of preventable and manageable diseases and disabilities.




    ASEP’s Exercise Medicine Text for Exercise Physiologists is a timely resource for our profession. Dr. Tommy Boone’s commitment to the professionalization of Exercise Physiology is evident in his contribution to academic and practicing Exercise Physiologists. For the academic, he presents a valuable tool for teachers to help students in seeing the connection between the hands-on laboratory experiences and the physiological assessments of their future clients and patients. The use of regression equations helps in the interpretation and prescription of exercise medicine. This book reinforces the necessary understanding that an accredited education provides both the knowledge and credentials to be a healthcare professional.




    Also, for those who have graduated with a degree under the umbrella of exercise sciences, it offers a justification for aligning oneself with the American Society of Exercise Physiologists and pursuing the ASEP Board Certification. This text explains what is expected from a healthcare professional and shows us that ASEP has established itself in that process. Dr. Boone also explains that we have even more work to do. The sooner we come together the sooner our professional opportunities and acceptance will recognized by society. He supports all of this with a wealth of research healthcare statistics that proves a need for a consolidated and accountable Profession of Exercise Physiologists.




    Through his work with ASEP, he has given us our professional platform and with this new exercise medicine text, he has given us a treasure for professional practice. This text takes the reader through the meaning of “Professionalism of Exercise Physiology”, “Exercise Medicine”, and “Entrepreneurship” as each relates to the need for new thinking about chronic diseases, disabilities, and the future of Exercise Physiology as a healthcare profession.




    

      Shane Paulson
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    Unfortunately, watching TV, surfing the Internet, and sitting for long hours have replaced more active pursuits. Millions of Americans are simply not moving enough to meet the minimum threshold for good health and longevity. Exercise physiologists have researched and highlighted this fact for decades. That is why they emphasize the importance of regular exercise in the prevention of chronic diseases associated with physical inactivity and a sedentary lifestyle. Heart disease, obesity, type 2 diabetes, high blood pressure, stroke, peripheral arterial disease, depression, several types of cancers, and osteoporosis can be treated or even prevented with properly prescribed exercise.




    ASEP’s Exercise Medicine Text for Exercise Physiologists is designed to educate the reader about the evolution and significance of professionalism in exercise physiology, exercise medicine, and entrepreneurship as each relates to the need for new thinking about chronic diseases, disabilities, and the future of exercise physiology as a healthcare profession. It combines scientific principles and cardiovascular calculations that support its use in the development of safe, well-rounded, and individualized exercise programs to help clients/patients sleep better, reduce stress, maintain a healthy body weight, keep bones strong and joints healthy, decrease the risk for colon cancer, and improve mental function. This work demonstrates the importance of exercise medicine. It should help pave the way for the support and recognition of Exercise Physiologists in healthcare.
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      Abstract




      Physical inactivity is a major public health problem of the 21st century. The spiraling cost of a sedentary lifestyle on morbidity and mortality isn’t just dramatic, it is devastating, with an estimated 250,000 premature deaths annually in the U.S. These deaths are directly a function of physical inactivity, which constitutes the 4th leading cause of death globally (with about 3.3. million attributable deaths per year). Exercise medicine serves as a resource for physicians and other healthcare professionals, while providing the unique opportunity for Board Certified Exercise Physiologists to further establish themselves as advocates of the benefits of exercise medicine, physiological assessments, and the exercise prescription. This chapter makes the connection between the benefit of regular exercise on both the primary and secondary prevention of coronary heart disease, obesity, type 2 diabetes, low back pain, hypertension, breast and colon cancer, depression, dementia, and osteoporosis. Without a doubt, exercise is medicine that should be prescribed by Board Certified Exercise Physiologists.
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      INTRODUCTION




      During the past several decades there has been a gradual epidemiologic transition from infectious diseases to chronic diseases as the leading cause of death. This transition is the result of many factors. In particular, there is an increase in older adults in the United States. The aging of the population is correlated with a marked decline in physical exertion. The insufficient activity levels are associated with chronic diseases and poor health conditions (such as an adult obesity rate that has increased in the United States from 15% in 1980 to 34% in 2008).




      Exercise is a subcategory of physical activity. Regular exercise is defined as structured and repetitive movements done to improve or maintain physical fitness and/or prolong life. Physical activity incorporates all types of physically active movements to improve physical capacity and functional independence. Yet, there is overwhelming evidence that physical inactivity is a worldwide public health problem. In the United States, there is an epidemic emergence of lifestyle related diseases with healthcare costs approaching $1 trillion and millions of premature deaths each year (Booth et al. 2000; Booth et al. 2008). Physical inactivity is as dangerous as smoking and obesity. Box 1 provides an overview of the physiological and psychosocial benefits of regular exercise (Boone 2014).




      

        Box 1 Regular exercise can help with the following diseases and conditions.




        

          

            	

              

                	Ankylosing spondylitis




                	Back pain




                	Breast cancer




                	Cancer




                	Cholesterol




                	Chronic fatigue




                	Chronic obstructive pulmonary disease




                	Cognitive impairment/dementia




                	Colonic cancer




                	Coronary artery disease




                	Depression




                	Endometrial cancer




                	Fibromyalgia


              


            



            	

              

                	Heart failure




                	Hypertension




                	Intermittent claudication




                	Lung cancer




                	Multiple sclerosis




                	Obesity




                	Osteoarthritis




                	Osteoporosis




                	Stroke




                	Parkinson's disease




                	Rheumatoid arthritis




                	Stroke




                	Type 2 diabetes


              


            

          


        




      




      Physical inactivity (sedentary living) is apparent when people fail to engage in 30 min of physical activity each day. Sedentary living is a modifiable risk factor for lifestyle-mediated disorders. Approximately a million lives a year would be saved if physical inactivity rates were to go down by 10% to 20% worldwide. Yet, regardless of the fact that the inactivity pandemic is responsible for 1 in 10 deaths worldwide, regular exercise is undervalued by society. Only 23% to 35% of the men and 17% to 32% of the women engage in regular exercise. As a result of the physical inactivity, these individuals experience a wide range of physical (e.g., musculoskeletal, cardiovascular, and respiratory conditions) and mental problems (such as decreased psychological well-being and quality of life) more often than their active counterparts. Type 2 diabetes mellitus is almost entirely preventable with regular exercise (Blair 2009). That is why sedentary living should be recognized as part of the standard medical diagnosis. Children, teenagers, and adults should exercise at least 30 min·d-1 3 to 5 d·wk-1 (Boone 2012a).




      The scientific evidence demonstrates a substantial decrease in all-cause mortality when exercise is incorporated into a client’s lifestyle. This is especially important because exercise intervention programs, health promotion, and disease prevention are ethically responsible standards of care (Box 2).




      

        Box 2 Are you ready to exercise? Look at the benefits of regular exercise.




        

          

            	

              Starting an exercise program sounds easy, but it isn't easy at all. Most people start an exercise program several times. There are weeks if not months or years of thinking about it. Then, there is the preparation following by action and staying with it. If they are successful, the benefits are huge (American College of Sports Medicine 2010).



              

                	Decrease the incidence of cardiovascular disease (CVD) and hypertension by ~40%




                	Decrease the risk of developing type 2 diabetes by ~60%




                	Decrease mortality and the risk of recurrent breast cancer by ~50%




                	Decrease the risk of stroke by ~30%




                	Decrease the risk of colon cancer by ~60%




                	Decrease depression as effectively as Prozac or behavioral therapy




                	Increased strength and endurance




                	Increased aerobic energy, power, and stamina




                	Boost self-esteem and improve sleep




                	Increased interest in sex




                	Decreased stress, anxiety, and depression




                	Improvement in mood and alertness




                	Decreased body fat and improved blood lipids


              


            

          


        




      




      Regardless of the benefits of regular exercise, particularly the improvement in vascular health, it is common knowledge that there are barriers to participating in a preventive exercise program (Box 3). Hence, starting an exercise program can be difficult and, then, it can even be harder staying with it.




      

        Box 3 Barriers to regular exercise.




        

          

            	

              

                	Lack of appreciation or belief in the benefits of physical activity




                	Lack of time, energy, and/or access




                	Poor health and/or illness




                	Decrease mental/emotional state of mind




                	Fear of injury




                	Unpleasant sensations associated with engaging in physical activity




                	Impaired health such that the individual believes he or she should not exercise or engage in physical activity


              


            

          


        




      




      Why then in face of the common measurements of cholesterol, blood pressure, and body density index is there so little discussion about physical activity? No doubt part of the answer is the lack of a discussion of the benefits of exercise in medical school. Physicians are more likely to think of health problems from the pharmaceutical point of view. They are aware that physical inactivity increases with age, and that physical inactivity is higher in women than in men. Their medical training encourages the use of standard clinical and laboratory tests more so than an exercise test that might lead to increased physical activity or a physically active lifestyle. While it is now common knowledge that people of all ages improve the quality of their lives with moderate-intensity physical activity (30 min to 1 hr of walking 3 to 5 d·wk-1), taking a physical activity history and discussing the health benefits that result from regular exercise are not common practices among members of the medical community.




      Yet, given that the three major factors that influence health and longevity are genetics, environment, and behavior, it is imperative that medical doctors and exercise physiologists focus on helping clients and patients to be more active. While the first two factors are not generally under the control of most healthcare professionals, the third factor is (especially the attitude of being proactive in preventing chronic mind-body health problems). That is why it is important to educate clients to the neglected benefits of a physically active lifestyle and how it can help to decrease anxiety and, in particular, attenuate depression (Callaghan 2004; Martinsen 2008; Peluso & Andrade 2005) (Box 4).




      

        Box 4 Regular exercise helps to correct depression.




        

          

            	The antidepressant action of regular exercise is commonly accepted as a power psychological benefit and treatment. Patients who were depressed prior to starting an exercise program have credited exercise as being a most important factor in their comprehensive treatment plan.

          


        




      




      It is clear that in hypertensive individuals, regular exercise decreases resting and exercise BP and the risk of mortality. So, what is the answer to promoting regular exercise as the standard of care (regardless of age or sex)? As with many multi-faceted problems, the answer is not just one thing that must be corrected. It is instead a combination of factors. For certain, the pharmaceutical industry has a powerful influence on medicine.




      Then, too, the medical doctors are taught to deal with disease and disability by prescribing drugs. The majority of the medical students do not take academic courses in exercise physiology. Even within the exercise physiology departments, the academic exercise physiologists think more about research than exercise medicine to improve health. While they teach about the benefits of exercise in preventing diseases and disabilities, there is little to no serious acknowledgment of exercise physiologists as credible healthcare professionals (Boone 2012a). Without this philosophic backdrop, the students graduate thinking more about athletics and physical fitness than healthcare.




      On the other hand, if the academic exercise physiologists would take the initiative to recognize exercise physiologists as healthcare professionals, their students would be in a better position to help test, educate, motivate, and prescribe regular exercise as a prescriptive medicine to children and adults of all ages. This has important implications for avoiding increased health problems by decreasing the risk of cardiovascular disease mortality. Also, aside from the favorable effects on BP and lowering the risk for left ventricular hypertrophy, physicians should share with clients that exercise also lowers the risk of developing non-insulin dependent diabetes mellitus, maintains muscle strength, joint structure and function, peak bone mass, relieves the symptoms of depression, anxiety, and improves life.


    




    

      PHYSICAL INACTIVITY AND ECONOMIC CONSIDERATIONS




      The focus on rising healthcare costs is easy to understand. Aging is a cost driver. The increase in older people who have limited income, who are in need of medical care, along with the reimbursement systems and the growth of technology has increased the costs of healthcare (Anderson et al. 2005; Colditz 1999). The rate of the increase in healthcare expenditures has been going up for decades. Today, the expenditure in the U.S. is ~30% higher than that in most developed countries. In 2009, the average annual cost of healthcare was $7,960 per person, which was two and a half times what it was in Japan for the same year.




      The constant increase in the cost of healthcare is simply not sustainable. Why is the cost continually going up? Part of the answer is that Americans have been willing to pay for medical care. Little did they know that the more money they spend to correct for the negative effects of chronic diseases, the more expensive medical care becomes. This is often referred to as the dark side of medicine. It is this “other side” of medicine that is increasingly complicating the benefits of medical science. There are ~50 million people in the United States without medical insurance, which has now become the 6th major risk factor for early death from physical inactivity. This is supported by the fact that in the United States at least 250,000 deaths (i.e., 13% of all deaths) each year are premature due to physical inactivity.




      The longer people live the more chronic diseases there will be, which will continue to drive healthcare cost. In 2006, the cost of physical inactivity to the U.S. economy was estimated at $251 billion. The total national healthcare expenditures have reached $2.2 trillion, which is more than $7,000 per person, which is 16% of the GDP. Healthcare spending is expected to reach $4.2 trillion by 2017, or approximately $13,100 per person, representing nearly 20% of the GDP. As an example, in the United States, diabetes imposes direct and indirect costs of $174 billion. The burden of diabetes in the United States has risen exponentially as the prevalence of the disease has reached epidemic proportions.




      There is no question that medical care is rapidly becoming unaffordable. As more money is spent on healthcare, more people will live longer along with higher prevalence rates of chronic illness and disabilities. This can only lead to more economic problems. These developments have led to the changes in the medical paradigm, particularly the increased emphasis on more proactive prevention of disease. Because exercise has a direct effect on the mind and body, regular exercise should be the therapy of choice for improving a wide variety of health problems (Rejeski et al. 1996).




      The assumptions of regular exercise should be explicitly stated and transparent so that they can be challenged. Measurement of the impact of physical activity on life has an important role as part of the benefit side of economic assessment of healthcare practices. Regular exercise can be considered low-cost, very effective treatment with wider implications among sedentary patients with signs of lifestyle diseases. Yet, individually-prescribed preventive recommendations aimed at improving lifestyle are not commonly used in general practice. There is also the question as to how much clients and patients will change their lifestyle to reduce the risk factors. It seems that most adults have chosen to ignore the importance of physical activity, and instead look to new medical treatments. Are they more effective than the older or existing treatments? Such is progress in technology and scientific knowledge, but the health benefits often come at an additional cost. Fortunately, the new exercise medicine treatment is as effective as many existing treatments, and it comes without additional cost to the client or patient.




      From the exercise physiologist’s perspective, this is a huge positive step in healthcare in the United States. For chronic conditions, when one takes into consideration the indirect cost such as out-of-pocket expenditure (e.g., over-the- counter drugs and travel costs) and the costs of loss in productivity at work, the simplest statement with certainty is that exercise medicine is cost-effective compared to existing healthcare treatments (Hagberg & Lindholm 2005) (Box 5).




      

        Box 5 Changing paradigms.




        

          

            	

              Thinking differently requires thinking positive about the interconnectedness of mind, body, and spirituality (Boone 2010).



              

                	Prevention of chronic diseases is linked to regular exercise.




                	Lowering of mortality rates is the product of the proven benefits of regular exercise.




                	Board Certified Exercise Physiologists are the key professionals to administer exercise medicine to clients and patients.




                	Exercise assessment and prescription are key components of the exercise physiologist's Standards of Professional Practice.




                	Regular exercise can help significantly to decrease the cost of healthcare in the United States.




                	Exercise medicine should be a recognized step in the prevention of disease and treatment paradigm.




                	Board Certified Exercise Physiologists should be recognized as healthcare professionals in mainstream medicine.




                	Prevention of chronic diseases is a priority concern of the profession of exercise physiology.


              


            

          


        




      




      Hence, it has become more and more evident to decision makers that regular exercise plays an important role in the healthcare decision making. The benefits of regular exercise are obvious while the burden of physical inactivity will only get worse as the population ages, which will increase the financial difficulties of healthcare costs. This means that in contrast to using personal trainers or so-called fitness professionals to improve physical activity behaviors of clients, the key healthcare professional to promote regular exercise and a positive lifestyle is the Board Certified Exercise Physiologist. In time, the ASEP leaders expect that exercise medicine will be universally prescribed and practiced predominately by exercise physiologists.




      Aside from avoiding physical and mental problems that increase with physical inactivity, there are economic reasons that are estimated to be in the billions of dollars for being more physically active. For example, it is obvious that a sedentary lifestyle with or without type 2 diabetes requires a greater expenditure of money to manage the disease. But, with exercise and proper diet, the condition can be markedly improved or even cured.




      Strangely enough, however, given the healthcare intervention of exercise medicine to increase a client’s health and well-being, the central theme that permeates the content of most courses in exercise physiology is the physiology of athletic performance. While important, it is increasingly clear that the career opportunities for the students of exercise physiology are in healthcare.


    




    

      EMERGENCE OF A NEW HEALTHCARE PROFESSIONAL




      Early on exercise physiology became a research discipline rooted in the traditions of the university rather than looking at the healthcare needs of society. Academic institutions that educate doctorate prepared exercise physiologists have failed to interact differently with the students as potential healthcare professionals. The recent 21st century exercise medicine movement is a first step in the direction for thinking differently, but more will need to be done sooner than later to benefit society and the profession of exercise physiology. In particular, rather than medical doctors being the primary authority in the emphasis on physical activity, academic exercise physiologists should become the catalyst for change and the breeding ground for the new healthcare professional.




      Change will not be easy however. It will require a fundamental change in the culture of “who is an exercise physiologist” and the “academic faculty and the institutions” that educate and train the students. It is the task of the faculty to be the catalyst of this movement. The academic departments are responsible for putting into place accredited exercise physiology programs to graduate exercise physiologists as healthcare professionals. After all, there is substantial scientific and epidemiological evidence that being inactive implies having a 1.2- to 2-fold risk of mortality compared to being active and the problem is that more than 70% of the adults do not meet the recommendations for physical activity (Table 1).




      

        Table 1 Physical inactivity is killing people worldwide.




        

          

            	"Worldwide, we estimate that physical inactivity causes 6% (ranging from 3.2% in southeast Asia to 7.8% in the eastern Mediterranean region) of the burden of disease from coronary heart disease, 7% (3.9-9.6) of type 2 diabetes, 10% (5.6-14.1) of breast cancer, and 10% (5.7-13.8) of colon cancer. Inactivity causes 9% (range 5.1-12.5) of premature mortality, or more than 5.3 million of the 57 million deaths that occurred worldwide in 2008. If inactivity were not eliminated, but decreased instead by 10% or 25%, more than 533,000 and more than 1.3 million deaths, respectively, could be averted every year. We estimated that elimination of physical inactivity would increase the life expectancy of the world's population by 0.68 (range 0.41-0.95) years."


            Lee, I-Min, Shiroma, EJ, Lobelo, F, Puska, P, Blair, SN & Katzmarzyk, F (2012), Effect of physical inactivity on major non-communicable diseases worldwide: An analysis of burden of disease and life expectancy, Lancet, 380,9338,219-229.

          


        




      




      While it is already established that the promotion of regular exercise will improve the overall public health of society, will the medical community and society acknowledge the education and training of exercise physiologists? The ASEP leaders believe they will, especially as the medical professionals increase their work with exercise physiologists. It is also likely that patients of medical professionals who undertake regular exercise counseling will want to attain the expertise of the exercise physiologist. Thus, it is just a matter of time that society will recognize exercise physiologists as the primary healthcare professional in the promotion of regular exercise. To this end, exercise physiologists may choose to engage clients in their own healthcare clinics that will allow for screening techniques, specific exercise interventions, and behavior change sessions.




      One way to help clients understand their need to participate in an exercise program is to offer client-specific screening with meaningful feedback about primary prevention from diseases and disabilities, physical inactivity, benefits of regular exercise, musculoskeletal development, and cardiovascular endurance.




      Such information can be used to design an exercise program for clients of different age, weight, fitness, and disease conditions. Improving the quality of the screening process is critical to increasing the physical activity levels of the general population. Too often clients are told to exercise in a particular heart rate range without knowing why. They are treated as though an understanding of their cardiovascular responses is beyond them to comprehend while supposedly maximizing the health benefit from exercise. Not only do clients need regular exercise, they need to understand how regular exercise benefits the mind and body. This is the role of Board Certified Exercise Physiologists who understand that an effective health promotion strategy begins with helping their clients with the basic components of the physiological response to regular exercise.


    




    

      PRE-EXERCISE SCREENING




      The promotion of physical activity is based on a large body of scientific literature. The overriding conclusion is that regular low- to moderate-intensity exercise has benefits for both the physical and mental health of children, adolescents, and adults. Ideally, the purpose of the pre-exercise screening is to minimize cardiac risk. By determining the client’s physical capacity to exercise and overcome sedentary behavior, an appropriate exercise and lifestyle prescription will be developed. Any medical problems and/or functional impairments that the client has will be addressed and, if necessary, the exercise program will be adjusted.




      Prior to starting an exercise program, Board Certified Exercise Physiologists will initiate a psycho-physiologic screening and risk stratification of the client. This is necessary to prevent adverse events during exercise, and to begin the process of educating the client. The Health History Questionnaire (HHQ) and Physical Activity Readiness Questionnaire (PAR-Q) help exercise physiologists determine whether the client needs physician referral before starting an exercise program. Both questionnaires also help recognize whether the client requires modification of the intended exercise program (given a physical and/or mental limitation), and identify the client for whom exercise would be inappropriate or unsafe. Diseases and illness attributable to physical inactivity raises numerous safety concerns.




      

        Box 6 Reasons for screening prior to starting an exercise program.




        

          

            	

              As with most prescriptive medicine, it is important that the client and the healthcare professional understands what is appropriate and what should be avoided.



              

                	Minimize cardiac risk while allowing the individual to achieve the maximum benefit from physical activity




                	Identify medical problems that should be used to modify the activity program




                	Identify functional impairments that the activity program will address


              


            

          


        




      




      That is why the HHQs should access the following information: (a) demographic information; (b) healthcare provider information; (c) cardiopulmonary, metabolic, and musculoskeletal disorders; (d) symptoms for disease, such as chest pain, dizziness, shortness of breath, palpitations, and musculoskeletal pain; (e) family history; (f) previous physical exam, laboratory, and exercise test results, recent illnesses, hospitalizations, medications and allergies, health habits and/or conditions such as diet, depression, stress, tobacco, and alcohol; (g) exercise and work history; and (h) pregnancy status.




      The PAR-Q is used to determine the client’s safety or possible risk of exercising based upon the answers to specific health history questions. Hence, the PAR-Q is used to identify when physical activity is inappropriate for the client or whether the client should seek medical advice before starting an exercise program. It consists of seven questions referring to signs or symptoms suggestive of diseases that exercise can exacerbate. The questions have simple “yes” or “no” answers. If clients answer “yes” to any of the questions, then, they should be referred to a physician for further screening.




      Once the HHQ and PAR-Q are complete, a client can be evaluated based on their risk of experiencing an adverse cardiovascular event during exercise. Board Certified Exercise Physiologists can stratify a client’s risk using variables such as age, risk factors, and symptoms suggestive of disease. The Initial ACSM Risk Stratification screening defines three risk categories: (a) “Low Risk” represents younger individuals who are asymptomatic and meet no more than one risk factor threshold (from the CAD risk factor chart); (b) “Moderate Risk” exists among older individuals (men >45 yrs of age; women >55 yrs of age) or those who meet the threshold for two or more risk factors (from the CAD risk factor chart); and (c) “High Risk” clients are those who with known cardiovascular or pulmonary disease and/or metabolic disease such as type 1 or type 2 diabetes and/or one or more signs/symptoms suggestive of any of these diseases.




      Then, it is important that the client gives informed consent before beginning the exercise program. While the informed consent document can vary among facilities depending on clientele, staff, and equipment, it should be written in an understandable manner that includes: (a) the purpose of the consent; (b) the degree of exercise supervision (i.e., will the exercise be closely monitored or occasionally monitoring); (c) the benefits and risks of exercise participation; (d) the steps or procedures that will be followed in an emergency situation; (e) the client’s responsibilities for reporting symptoms and adherence to the exercise program; and (f) a statement covering confidentiality and freedom of consent to participate in the program.




      There should be the opportunity for the client to ask questions, and a witness should be present when concluding with signatures. The signed informed consent is a legal document that is critically important should legal claims be presented against the exercise physiologist based on negligence or malpractice. It can also help show that the client intentionally engaged in the exercise program after full disclosure and examination of risks associated with exercise participation.


    




    

      THE PRACTICE OF EXERCISE PHYSIOLOGY




      “Individual ASEP members who engage in the practice of exercise physiology shall adhere to the ASEP Code of Ethics. The Code provides guidance for decision-making concerning ethical matters, and serves as a means for self-evaluation and reflection regarding the ethical practice of exercise physiology. Adherence to the Code is expected, and is based on the belief that exercise physiologists are self-regulated, critical thinkers who are accountable for their high quality competence in the practice of exercise physiology concepts, ideas, and services” (ASEP 2015a; Boone 2014).




      “The practice of exercise physiology includes the use of equipment that enables the exercise physiologist to: measure, examine, analyze, and provide instruction to evaluate the components of physical fitness. Such practice is applied to healthy or apparently healthy individuals, as well as to individuals with known disease or ill-health. The goals for such practice are to improve the components of physical fitness, prevent disease and disability (i.e., to identify risk factors and behaviors that may impede mind-body functioning), assist in the diagnosis of disease or disability, and rehabilitate certain diseases and disabilities. The equipment used in such practice may include the use of submaximal and maximal testing using treadmills and various ergometers to make evaluations, and recommendations regarding, but not limited to, metabolic processes, the cardiorespiratory system (VO2 max tests), the musculoskeletal system (strength and power tests), and body composition (percent body fat measurements)” (ASEP 2015a; Boone 2014).




      “The measurement, examination, analysis, and instruction are done for the purpose of enhancing functional performance and improving physical and/or emotional well-being. Nothing in the above description authorizes the exercise physiologist to diagnose disease either by using the electrocardiogram or by any means resulting from other exercise physiology laboratory procedures. However, due to the gradual increase in exercise as a diagnostic tool, exercise physiologists are key personnel to conduct tests that assist in the medical diagnosis of disease. Having concluded that the exercise physiologist does not diagnose disease or perform clinical services that infringe on the practice of others (particularly the medical community) does not mean that the exercise physiologist does not have the right to identify and discuss signs and symptoms that otherwise correlate with diseases and dysfunctions. Also, exercise testing of clients with known risk factors for coronary artery disease should be performed with the supervision of a physician who is responsible for: (a) ensuring that the exercise laboratory is properly equipped to handle emergencies, (b) interpreting the ECG during the exercise test GXT, and the administration of drugs and defibrillation” (ASEP 2015a; Boone 2014).




      “Board Certified Exercise Physiologists are responsible for: (a) assisting in supervision of the exercise laboratory and personnel; (b) preparing the clients and patients for placement of the electrodes; (c) taking a resting blood pressure and 12-lead ECG; (d) getting physiological baseline measurements and ruling out any contraindications to testing; (e) acknowledging the scientific and medical findings of diseases and dysfunctions with the appropriate language to share the primary and secondary risk factors with the clients; (f) monitoring blood pressure and cardiovascular status using metabolic analyzers to determine oxygen consumption throughout exercise and recovery; and (g) instructing the clients and/or patients how to prepare for a healthcare assessment” (ASEP 2015a; Boone 2014).




      “Myocardial oxygen uptake (MVO2) is determined by the Board Certified Exercise Physiologist through the use of a regression formula, such as MVO2 = .14 (HR x SBP x .01) - 6.3. The product of heart rate (HR) and systolic blood pressure (SBP) is called double product (DP). It is a linear relation between MVO2 and coronary blood flow. During exercise, HR increases linearly with workload and VO2. Systolic blood pressure rises with increased work as a result of the increase in cardiac output while diastolic pressure usually remains the same. If SBP does not increase, it may be due to: (a) aortic outflow obstruction; (b) left ventricular dysfunction; or (c) myocardial ischemia” (ASEP 2015a; Boone 2014).




      “Changes in blood pressure may also reflect peripheral resistance, given that systemic vascular resistance (SVR) equals mean arterial pressure (MAP) divided by cardiac output (Q). Since Q is expected to increase with progressive increments in exercise work while MAP is expected to change very little, then, SVR must decrease with exercise. Cardiac output can be determined by using the regression equation, Q = 6.12 x VO2 (L · min-1) + 3.4 or it can be estimate using the CO2 rebreathing procedure” (ASEP 2015a; Boone 2014).




      “Exercise physiology measurement and examination includes: (a) administering a health history questionnaire, practical laboratory evaluation, and assessment of the musculoskeletal system and/or cardiorespiratory system using standard laboratory equipment, exercise tests protocols, exercise programs, and risk factor modification and/or measurements to assist in evaluating the client/patient’s overt and/or objective responses, signs, and/or symptoms for cardiorespiratory fitness of individuals who are apparently healthy, or who have disease including, but are not limited to, tests that measure body composition, range of motion, muscle strength, endurance, work, and power; tests that assist in the overall analysis of the central and/or peripheral components of VO2 and energy expenditure; (b) tests of pulmonary function, and exercise prescription for cardiorespiratory fitness of individuals with metabolic disorders including, but not limited to, deficiencies of the cardiovascular system, diabetes, lipid disorders, hypertension, cancer, cystic fibrosis, chronic obstructive and restrictive pulmonary diseases, arthritis, organ transplant, peripheral vascular disease, and obesity; and (c) treadmill or other ergometer test protocols in conjunction with exercise electrocardiography (ECG) to identify the cardiovascular and ECG responses at rest and during submaximal and maximal (graded) exercise in addition to recognizing contraindications for continuing exercise” (ASEP 2015a; Boone 2014).




      “The exercise physiology examination of clients and/or patients does not include examining any person for the purpose of diagnosing any disease or organic condition, as though the Board Certified Exercise Physiologist has licensure to do so. Nothing herein, however is intended to preclude the Board Certified Exercise Physiologists from stress testing and/or using different exercise ergometers in assessing, determining and/or finding the root cause of a problem, particularly when it comes to educating and consulting with clients and/or patients. Exercise physiology instruction includes providing educational, consultative, or other advisory services for the purpose of helping the public (i.e., clients, patients, and athletes) with questions and concerns regarding scientific information about mind-body health, fitness, and well-being” (ASEP 2015a; Boone 2014; Boone 2009).




      Instruction includes, but is not limited to, the acute physiologic responses to exercise; chronic physiologic adaptations to training; designing resistance training programs; measuring energy expenditure at rest and during exercise; hormonal regulation and/or metabolic adaptations to training; cardiorespiratory regulation and adaptation during exercise; thermal regulation during exercise; exercising at altitude, underwater, and in space; optimizing sports training through the use of better nutrition; appropriate body composition and optimal body weight and the role of each in diabetes and physical activity; growth and development of young athletes; aging and gender issues; preventing CV disease through regular exercise; prescription of exercise for health and performance; biomechanical aspects of posture and sports; physiological assessment of human movement; stress testing protocols for athletics and special populations; resting and exercise ECG; biobehavioral techniques for reducing stress and/or increasing running economy; and biochemistry of nutrition and exercise” (ASEP 2015a; Boone 2014).




      Exercise physiology analysis and treatment includes hands-on contact that is necessary to perform specific laboratory tests, with specific expectations for treatment measures and activities. This may include range of motion exercises, muscle strength and/or endurance exercises, lean muscle tissue-fat analysis, musculoskeletal and/or postural exercises, sports nutrition and biomechanics instructions for the enhancement of sports and/or occupational skills, stress management exercises, sports training and the development programs, cardiac and pulmonary rehabilitation (including, development of such programs, supervising testing, development of exercise prescription, and other functions such as the education and counseling of clients and/or patients), and exercise physiology instruction that pertains to all forms of sports training and athletics” (ASEP 2015a; Boone 2014).


    




    

      REGULAR EXERCISE: A CALL TO ACTION




      While the physiologic and metabolic consequences of physical inactivity result in major increases in individual suffering, the reverse is true with regular exercise. The benefits of exercise across a lifetime speak to multiple dimensions of the human body. Exercise decreases the risk of premature death by 20% to 30%, and it is estimated that ~50% of the exercising adults are less likely to experience coronary heart disease, stroke, and diabetes (Box 7).




      

        Box 7 The top risk factors and corresponding deaths.




        

          

            	

              

                	High blood pressure (7.5 million)




                	Tobacco use (5.1 million)




                	Hypertension (7.5 million)




                	Physical inactivity (3.2 million)




                	Overweight and obesity (2.8 million)


              


            

          


        




      




      Regular exercise is as important as decreasing blood pressure, stopping smoking, or eating a well-balanced diet. Aerobic exercise promotes positive changes in the immune system. It promotes resistance against factors that reduce vascular function and increase cardiovascular risk with age. There are psychosocial benefits, especially the positive psychobiologic changes linked to depression and anxiety along with the prevention of osteoporosis and sarcopenia.




      However difficult it may be to appreciate, the estimated 5.3 million deaths per year due to physical inactivity could be dramatically decreased if more people were motivated to exercise (Box 8). Fortunately, there is a small increase in the number of physicians who counsel their patients to start an exercise program. This is also the case with some academic exercise physiologists. They, too, have gradually acknowledged the vast importance of teaching their students about exercise medicine. But, here again, the vast majority of the academic exercise physiologists continue to embrace the historical emphasis on research and publications.




      

        Box 8 A nation at risk.




        

          

            	

              The following statements are warning flags of impending health problems (Boone 2014).



              

                	Only 1 of every 3 adults exercise regularly.




                	Two of every three adults are overweight or obese.




                	If the number continues to grow, nearly 9 of every 10 adults will be considered overweight or obese by 2030.




                	Nearly 40% of adults spend the majority of the day sitting.




                	While sitting, they watch TV an average of 2.2 hr·d-1 and use a computer for 1.7 hr·d-1 outside of working hours.


              


            

          


        




      




      There are other barriers to promoting regular exercise. For example, it has only been in the recent decade that the academic exercise physiologists have accepted to some extent their role in students about the power of exercise to prevent and treat chronic diseases. Also, the lack of academic training and interest in the role that stress plays in disease prevention has not helped versus the emphasis on the physiology of sports training and athletics. Similarly, the emphasis on cardiac rehabilitation and not the population at large has limited the use of the scientific evidence that points to the power of exercise to heal. There is also the issue of reimbursement for counseling that is provided by the Board Certified Exercise Physiologist, particularly in regards to prevention (Boone 2012b).




      With time, the Board Certified Exercise Physiologists should be recognized as the primary source of exercise information, especially when it comes to prescribing exercise to clients and patients of all ages. In fact, they have a moral, ethical, and professional obligation to inform the public sector of the health risk linked to physical inactivity and provide client-specific exercise prescription information. Non-Board Certified Exercise Physiologists (e.g., fitness instructors and personal trainers) are not academically prepared to assess and prescribe exercise. The ASEP leaders understood this point early on. They knew that the expertise, networking, and credibility for promoting the prevention and treatment of chronic diseases are an overwhelming healthcare responsibility. After all, regular physical activity that enhances physical fitness and improves exercise capacity is therapy.




      They also understood the importance of acknowledging risk stratification criteria to increase the client’s safety during participation in both aerobic and anaerobic exercise programs. Maintaining cardiovascular fitness and musculoskeletal strength can be beneficial psychologically. Regular exercise decreases anxiety and depression, which helps in dealing with the mental barriers to continuing to exercise safely. While the benefits of exercise outweigh the risks, clients who are encouraged or simply choose to engage in high-impact vigorous exercise too quickly or have an existing illness can increase the risk of sudden death. The ASEP leaders understand this point. They are interested in promoting low- to moderate-intensity exercise programs with practical psychosocial strategies that give clients the physical and mental tools to sustain their exercise behavior and experience positive psychological gains.


    




    

      PHYSIOLOGICAL CHANGES PRODUCED BY REGULAR EXERCISE




      The transformative process that occurs with regular exercise is both remarkable and predictable. It is remarkable in that the human body itself is so responsive to life and movement. Regular exercise results in physiological changes in the body that in turn allow for stronger psychological and physical responses to stressors.




      Similarly, whether it is meeting the physical needs of athletes or the needs of working adults, the mix of the transformative process both in the mind and the body that results from a more active lifestyle allows for a certain freedom from disease and disability. Regular exercise is rightfully viewed as exercise medicine.




      Regular exercise strengthens the heart by increasing the ventricular mass. This structural adaptation produces an increase in the volume of blood ejected from the heart per beat (stroke volume, SV). The purpose of the increase in SV is to either maintain or increase the volume of blood pumped per minute (cardiac output, Q). This is particularly important because Q is responsible for the transport of oxygen to the tissues (particularly, the muscles). The oxygen is used by the mitochondria in the muscle fibers to produce adenosine triphosphate (ATP) to fuel muscle contraction. Thus, clients with a high SV are generally more efficient at the cellular level. This means they can expect to use their muscular system to carry out flight or fight needs with increased power.




      What is important in understanding the beneficial changes is that the body is a complex engagement of many positive changes and not just one even though one change can be especially beneficial. As an example, the SV response is often associated with a decrease in heart rate (HR) that lowers the heart’s need for oxygen (myocardial oxygen consumption, MVO2). This myocardial adjustment is appropriate, given that Q increases to match the oxygen demand at the cellular level.




      Hence, when MVO2 is decreased at a given mental and/or physical workload, the enlarged and strengthened heart represents a positive structural and physiological response. This is true of well-trained athletes with not only an increase in ventricular mass, but also for clients who exercise regularly. They too can expect an increase in the size of the ventricular cavity and ventricular volume that allows for the increase in SV at a lower HR for a given Q and oxygen need at the cell level.




      To help facilitate the increased delivery of oxygen in the arterial blood, regular exercise increases plasma volume and total hemoglobin (Hb). This means that more oxygen can be carried for each 100 mL of blood. For example, under normal conditions, blood contains about 15 g of Hb per 100 mL. Each g of Hb can combine with 1.34 mL of oxygen. Thus, the fully oxygenated blood contains 20 mL of oxygen per 100 mL.




      This means the blood that moves through the arterial system to the muscles is 100% saturated with oxygen.




      With a 2 g increase in Hb per 100 mL of blood, the oxygen carrying capacity increases to 22.8 mL of oxygen. With all other physiological responses constant except for the increase in cellular activity of the mitochondria, the increase in oxygen available at the muscles should allow for an increase in ATP formation (by oxidative metabolism) and enhanced muscle contraction per unit of time. This physiological adaptation serves either to extend the client’s submaximal work capacity or increase maximum oxygen consumption (VO2 max), which allows for an even greater physical response.




      Regular exercise also increases capillary density that shortens the diffusion distance for oxygen from the arterial blood to the muscle fibers. This adaptation along with the peripheral improvement in blood supply at the cellular level during exercise allows for an increase in work capacity. With the muscles able to produce the ATP they need for human movement via muscle contraction, the work of the heart and lungs can decrease. This is a positive adaptation of the cardiorespiratory system in response to the adaptations at the muscle level. Accompanying this response is the decrease in vascular resistance to blood flow that allows for an overall reduction in systolic and diastolic blood pressure at rest and during exercise.




      The increase in blood flow and oxygen to the muscles (along with the increase in size, enzymes, and number of skeletal muscle mitochondria) increases the oxidation of carbohydrates and fats to produce more ATP molecules for increased efficiency of human body. Regular exercise also mobilizes hormones that help decrease body fat, thus having a beneficial effect on blood lipids by increasing high-density lipoprotein (HDL) cholesterol while decreasing low-density lipoprotein (LDL) cholesterol. This is an important point, especially since coronary artery disease (CAD) varies inversely with the level of HDL cholesterol while the higher the level of LDL cholesterol is highly correlated with CAD.




      People who exercise regularly (i.e., at least 3 d·wk-1) have a stronger and more endurable musculoskeletal system than physically inactive people. This is true regardless of age or sex. Regular exercise strengthens the development of the skeletal system by facilitating a greater mineral content. Aside from the positive effects of gravity on the skeletal system during physical activity, the use of the muscles by way of their respective origins and insertions exerts a positive influence on the bones. The end result is that the bony projections (e.g., greater tubercle, medial lip of the linea aspera, radial tuberosity, and supraglenoid tubercle) become slightly larger.




      Not only is the skeletal system more resistant to factures, the skeletal muscles are stronger. These changes provide increased protection from falls, a greater capacity to use the muscles, and improvement in reaction time. In addition, adults with stronger muscles have a 20% lower risk of mortality than adults with low muscle strength.


    




    

      PSYCHOLOGICAL BENEFITS OF REGULAR EXERCISE




      The positive impact of regular aerobic exercise on physiological functions, particularly the cardiorespiratory structures and processes, has been extensively studied and validated. Yet, only recently has the potential benefit of aerobic exercise on psychological phenomena (self-esteem or efficacy in particular) and aspects of cognitive functioning been addressed. In this era of exponential growth of the metabolic syndrome, obesity, and stress, specific lifestyle modifications are increasingly being recognized as a cost-effective way to improve health and quality of life. Chronic psychological stress is associated with detrimental effects on psycho-physiologic health. One proven way to avoid the physical challenge of stress is to engage in regular exercise as a meaningful lifestyle modification. The scientific evidence indicates that regular exercise is a neglected intervention that has been shown to decrease stress, anxiety, and depression.




      Regular exercise has also been shown to improve and in some cases prevent the symptoms of depression by improving self-esteem and cognitive function. In fact, 30 min of low to moderate intensity exercise 3 to 4 d·wk-1 increases the capacity to enjoy and control sexual behavior. Hence, it is possible to increase sexual health through a properly prescribed exercise program. An increase in sexual drive and function by encouraging blood flow to the genital region during exercise is a positive response. Adults who spend more time in physical activity report a higher level of sexual activity, satisfaction, and arousal than their sedentary counterparts. The literature unequivocally supports the positive effects of exercise on the mind-body connection, thus improving the capacity to enjoy sexual activity.




      Despite the psychological benefits of exercise and the reasons for improvement, ~67% of adults do not engage in regular exercise. As a result, they are not in position to experience an improvement in self-esteem as a benefit of regular physical activity. If they were to engage in exercise, they would experience the release of endorphins that interact with receptors in the brain. The word endorphin is abbreviated from the phrase endogenous morphine, which means morphine produced naturally by the body. The result is a reduction in the perception of pain that is accompanied by a positive sense of feeling better. The antidepressant effect is an important byproduct of exercise. Endorphins are released in response to brain chemicals called neurotransmitters. Exercise and physical activity are a great way to feel better, energized, and optimistic (Table 2).




      

        Table 2 Psychology and exercise.




        

          

            	Although psychologists are aware of the mental health benefits of regular exercise, particularly for patients who are anxious or depressed, graduate programs rarely teach students how to help patients modify their exercise behavior. Psychologists have been very slow in dealing with the psychological benefits of exercise. Yet, as the scientific evidence piles up, the exercise-mental health connection is becoming impossible to ignore. Perhaps, there will the opportunity for psychologists and exercise physiologists to work together!

          


        




      




      Given the enthusiasm for promoting exercise as a viable treatment modality for psychological health and well-being, it is important that exercise physiologists work with other established healthcare professionals to develop sound guidelines. This will not only serve the clients well, but will also help to advance the profession of exercise physiology. The exercise physiologist must not neglect the responsibility to promote stress reduction techniques and spirituality in addition to regular exercise and other health promotion strategies (Boone 2010).




      As the client’s exercise and behavioral factors contribute to a new state of reduced tension and stress, he/she will be comforted by a smaller waistline and increased physical stamina. These changes will improve the client’s self-image, sense of pride, and self-confidence. The renewed vigor will help the client achieve other lifestyle goals (e.g., sleeping better, a sense of achievement, and a better social life). Regular physical activity is an important treatment in dealing with primary, secondary, and tertiary prevention of 20 or more chronic diseases and/or mental conditions. Clients (and patients alike) are encouraged knowing that several psychological disorders (including depression and sexual function) can be helped by engaging in regular exercise (Table 3).




      

        Table 3 Depression and exercise.




        

          

            	"There's good epidemiological data to suggest that active people are less depressed than inactive people. And people who were active and stopped tend to be more depressed than those who maintain or initiate an exercise program," says James Blumenthal, PhD, a clinical psychologist at Duke University.

          


        




      




      However, with the recognition of evidence-based improved health status and quality of life in both healthy clients and those with chronic disease, it is necessary to ensure that the academic requirements for exercise physiologists are academically credible and trustworthy (Table 4). While it is common knowledge that certification indicates a certain level of competency in a specific profession, it is no surprise that the quality of the certification must be linked to academic accreditation.




      

        Table 4 The power of exercise medicine.




        

          

            	Low level of physical activity exposes adults to a greater risk of dying than does smoking, hypertension, obesity, or high cholesterol, and for older men, it is clear that regular exercise can decrease the risk of death by 40%.

          


        




      




      Exercise physiologists who have taken the time to obtain Board Certification demonstrate a high level of knowledge in the field and dedication to the profession. A profession-specific certification provides employers with assurance of competency and commitment to excellence. Hence, the ASEP certification brings credibility to both exercise physiologists and the profession of exercise physiology.


    




    

      THE EXERCISE PHYSIOLOGIST’S ORGANIZATION




      The for-profit organizations are growing much faster than professional organizations. Many of the members of these organizations are not educated in the scientific aspects of oxygen uptake kinetics. They know little to nothing about the historical perspective and future directions of the role of oxygen transport versus oxygen utilization mechanisms. There are many reasons why this is the case, but the primary reason is central to the large numbers of college students who graduate with a non-exercise physiology degree that is similar to exercise physiology only by the association with athletics.




      Without question, society is inundated with fitness advertisements from radio, TV, and the Internet. People seem to recognize that fitness and weight-loss programs are healthy. But, the answer is not with personal trainers or the generic organizations that promote a certification-specific credential to help with finding a career in fitness, strength, and conditioning. In contrast, the ASEP organization focuses on improving educational standards, increasing the credibility of the certification, and promoting exercise physiology as a healthcare degree. The organization is vital to the ongoing professionalization of exercise physiology. The goal of ASEP is to assist academic exercise physiologists in the professional development of exercise physiologists as healthcare professionals.




      What is important to remember is that licensure does not guarantee that the ASEP exercise physiologist will become an accepted allied healthcare professional. Also, do not forget that billing for services is matched to the credibility of the Board Certified Exercise Physiologists. Professionals do not have to be sanctioned by licensure (law) to practice. But, what is needed, are accredited programs of study throughout the academic institutions. Without question, the ASEP organization has already increased the role of exercise physiologists in exercise assessment, testing, and training of clients of all ages with or without chronic disease. In time, it is more than reasonable to expect that Board Certified Exercise Physiologists will work not only as entrepreneurs in exercise medicine healthcare settings, but also in established medical settings with physicians and psychiatrists. After all, they are prepared to be complete healthcare professionals who use exercise medicine across all populations of clients and patients to confront physical inactivity and improve lifestyle.




      The ASEP Board Certified Exercise Physiologists possess clear profession-specific core competencies that are focused on acute and chronic responses to regular exercise in asymptomatic and symptomatic populations. They have a clear understanding and in-depth knowledge of the signs and symptoms of the absolute and relative contraindications to exercise. They also understand that even though exercise is often readily available to clients, and it is recognized as an effective strategy to decrease chronic diseases and increase health and well-being, the bottom line is that clients of all ages need supervision and guidance. The ASEP Standards of Professional Practice acknowledge exercise guidelines that build the client’s aerobic capacity, muscle strength, and mental stability.




      The ASEP leadership has incorporated into its Standards the first-ever emphasis on integrating spirituality and health. Because psychophysiology confirms that humans are an intricate mix of mind and body, clients with well-designed programs and goals are more likely to succeed than when the emphasis is solely on the physical. This goal and prescription may be daunting at first, but a change in lifestyle (for a nation at risk) actually requires an understanding of the mind and body to improve energy levels and emotions such as anxiety and depression. Having originated as a research-based academic discipline, this is a new way to think about exercise physiology.




      In time, exercise medicine will become an integral part of the curriculum of most exercise physiology degree programs at the undergraduate level. Today, ~18 yrs after the founding of ASEP, six university programs in the United States are accredited by the ASEP Board of Accreditation. Exercise physiologists have come a long way since 1997 when exercise physiology belonged completely to sports medicine and exercise science. The primary focus of the ASEP leadership has been to help academic exercise physiologists effectively provide the best education possible for their students. The organization has two different but related approaches to helping students become credible healthcare professionals.




      The purpose of the ASEP Board of Accreditation is to establish academic standards for the exercise physiology profession, verify the credibility, integrity, and quality of academic programs that prepare students for professional work in exercise physiology, and identify institutions that have attained the ASEP standard. The purpose of the ASEP Board of Certification is to help promote the certification of college-prepared exercise physiologists to access financially stable healthcare careers (American Society of Exercise Physiologists 2015).


    




    

      FINAL THOUGHTS




      Although the combination of physical inactivity and eating the wrong foods is the second most common preventable cause of death in the United States, it is never too late to start a regular exercise program. The concept of choosing the correct lifestyle choice is the equivalent of taking the right medicine (Table 5).




      

        Table 5 Exercise vs. No Exercise and the Integrity of the Muscles.




        

          

            	Our 600 muscles need activity to keep them strong so they can protect the joints while providing optimum movement and life. Lack of exercise is the major reason muscles get smaller, which sets the stage for increase falls and injuries. Exercise can make a difference, whether it is walking, jogging, cycling, or lifting weights. Young children, teenagers, and adults do not need to run marathons or pump iron for hours to benefit from regular exercise. Aside from an increase in muscle strength and endurance, exercise lowers blood pressure, decreases body fat and abnormal cholesterol levels, and improves emotional health (particularly feelings of sadness and depression). No matter the type of exercise, people experience a greater sense of well-being.

          


        




      




      The healing power of exercise medicine is the new healthcare paradigm of the 21st century. Exercise not only helps a client or a patient feel better, but overwhelming data indicate that it can be used to prevent the sedentary lifestyle mediated disorders (known as the sedentary death syndrome that has its origin during childhood and adolescence) that ultimately result in increased mortality rates later in life.




      Exercise physiologists understand the wealth of scientific data supporting the preventive and healing power of regular exercise. Given the healthcare issues in the United States and worldwide, exercise medicine is the answer to the growing




      problems of obesity, diabetes, heart disease, hypertension, and a myriad of other chronic health conditions. This should not be a surprising statement, but it is seldom believed in the same way as the use of drugs and/or surgery. As an example, with the current healthcare “economic” crisis of 250 billion for the effects of obesity last year alone, drugs are no longer the answer. Clients must be educated to positive habits and lifestyle improvement in order to manage or prevent their conditions (Bean et al. 2004).




      ASEP Board Certified Exercise Physiologists are on the verge of a tremendous opportunity to be recognized as “the” healthcare professionals responsible for prescribing exercise medicine. The more challenging question is: Is the academic exercise physiology community ready to embrace the ASEP leadership and efforts to professionalize exercise physiology.




      If they are, then, they can transform the lifetime of physical inactivity to a positive lifestyle change of regular exercise. But, to achieve this result and to be embraced by the medical community, exercise physiologists must be recognized as competent, qualified, and motivated healthcare professionals. Equally important is the fact that exercise physiologists must develop a keen entrepreneurial and business sense and communication skills to generate a referral based and steady flow of income. The ability to work with clients/patients and understand their concerns is critical to being a successful healthcare practitioner.


    


  




  

    

      Glossary




      

        

          	



          	

        




        

          	
Aging




          	= The process whereby the human body grows older.

        




        

          	
ASEP




          	= The acronym for the professional organization of exercise physiologists known as the American Society of Exercise Physiologists.

        




        

          	
Board certified exercise physiologist




          	= An exercise physiologist who qualified to sit for the EPC exam in accordance with the objectives of the American Society of Exercise Physiologists to professionalize exercise physiology. It is a measure of the exercise physiologist’s academic knowledge and practical abilities and, therefore, ensures the professional competence to practice exercise physiology.

        




        

          	
Cardiovascular endurance




          	= Also known as cardiorespiratory endurance, thus involving the heart and the lungs in the uptake and delivery of oxygen to the muscles.

        




        

          	
Chronic disease




          	= A disease that is often slow in its progression, but long in realizing its devastating effects.

        




        

          	
Depression




          	= A psychological condition of feeling sad or despondent that influences a person's mood changes, physical functions, and social interactions.

        




        

          	
Disease prevention




          	= The act of carrying out activities or living a lifestyle that is designed to protect a person from actual or potential health threats and the harmful consequences.

        




        

          	
Exercise medicine




          	= Practiced by Board Certified Exercise Physiologists; it employs a multi-disciplinary approach to dealing with all aspects of health and illness to promote a healthy lifestyle and psycho-physiologic well-being.

        




        

          	
Exercise physiologists




          	= A healthcare professional who either has an academic degree in exercise physiology or who is certified by ASEP to practice exercise physiology [via the Exercise Physiologist Certified exam (EPC)], or who has a doctorate degree in exercise physiology from an accredited college or university.

        




        

          	
Health promotion




          	= The process of helping people to increase control over their lifestyle to improve their health.

        




        

          	
Healthcare professional




          	= A person who helps in identifying, preventing, and/or treating illness or disability.

        




        

          	
Lifestyle diseases




          	= Diseases that can be prevented by changes in the environment and/or diet (e.g., heart disease, obesity, and stroke).

        




        

          	
Maximum oxygen consumption




          	= Maximum volume of oxygen that can be used in one minute during maximal or exhaustive exercise.

        




        

          	
Mitochondria




          	= The structures within the cells that produce energy.

        




        

          	
Myocardial oxygen consumption




          	= The oxygen required of the heart to regenerate ATP that is used for muscle contraction and relaxation.

        




        

          	
Physical activity




          	= Movement such as walking, running, dancing, swimming, yoga, and gardening.

        




        

          	
Physical inactivity




          	= A sedentary lifestyle with no or very little physical movement or activity.

        




        

          	
Physical strength




          	= The ability of a person to exert force on a physical object using the musculoskeletal system.

        




        

          	
Psychological stress




          	= Perceived stress that results from environmental or other personal and/or lifestyle demands that exceed a person’s adaptive responses.

        




        

          	
Psychophysiology




          	= The branch of psychology concerned with the physiological basis of mental processes.

        




        

          	
Regular exercise




          	= Planned, structured, and repetitive movements (e.g., 30 min of moderate intensity physical activity on 3 d·wk-1) done to improve or maintain physical fitness, aerobic power, and psychosocial health.

        




        

          	
Sarcopenia




          	= Characterized by a decrease in the size of the muscle (atrophy) along with a reduction in muscle strength and endurance.
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      Abstract




      Cardiopulmonary exercise testing (CPET) determines the client’s functional capacity by measuring pulmonary, cardiovascular, and muscular exercise responses. Generally, two modes of exercise are used in CPET: treadmill and cycle ergometer. The test protocols are either incremental or a constant work rate. There are accepted contraindications to CPET, indications for a CPET, and criteria for terminating the test that involves measuring oxygen consumption (VO2), carbon dioxide output (VCO2), and expired ventilation (VE), blood pressure (BP), and electrocardiography (ECG). These variables and others reflect the maximal ability of the client to take in, transport, and use oxygen. They also allow for the evaluation of client’s submaximal exercise responses as well as the client’s VO2 max response that represents the maximal level of the body’s oxidative metabolism.
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      INTRODUCTION




      Cardiopulmonary exercise testing (CPET) is used by exercise physiologists to physiologically assess a client’s functional capacity and/or impairment. A metabolic gas analyzer is connected to a non-rebreathing valve and mouthpiece to measure ventilation and respiratory gas at rest and during exercise. Expired ventilation (VE) is computed as the product of tidal volume (TV) and frequency of breath (Fb). Respiratory gas parameters (O2 and CO2) and the volume of oxygen consumed (VO2) and the carbon dioxide produced (VCO2) are determined in response to exercise workloads.




      The purpose of the exercise test determines the maximal ability to take in and use oxygen (VO2 max). A major part of understanding the procedure that determines VO2 max involves the Fick equation with an increase in heart rate (HR), stroke




      volume (SV), cardiac output (Q), and arteriovenous oxygen difference (a-vO2 diff) in response to a change in work rate (Astrand et al. 2003; Boone 2014; Plowman & Smith 2003). The functional capacity protocols can be done with a treadmill or a cycle ergometer. While several popular protocols are used for an incremental test on both the treadmill and the cycle ergometer, the steady-state submaximal test (i.e., the client exercises at a constant work rate for x minutes) is carried out on just the cycle ergometer (Mauger & Sculthorpe 2012; Mellerowicz & Smodlaka 1981). Either a computerized breath-by-breath gas exchange system is used to monitor respiratory gases or linear regression equations are used to characterize the physiologic responses.
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