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Reading #3
Professional exercise physiology
The Exercise Physiologist

Many individuals view exercise physiology as representing an undergraduate or graduate academic major (or concentration) completed at an accredited college or university. In this regard, only those who complete this academic major have the “right” to be called “exercise physiologist.” However, many individuals complete undergraduate and graduate degrees in related fields with considerable coursework and practical experience in exercise physiology (or related areas). Consequently, the title exercise physiologist could also apply so long as their academic preparation is adequate. Resolution of this dilemma becomes difficult because no national consensus exists as to what constitutes an acceptable (or minimal) academic program of course work in exercise physiology. In addition, there are no universal standards for hands-on laboratory experiences (anatomy, kinesiology, biomechanics, and exercise physiology), demonstrated level of competency, and internship hours that would stand the test of national certification or licensure. Moreover, with areas of concentration within the field are so broad, consensus certification testing indeed becomes challenging.

No national accreditation or licensure exists to certify exercise physiologists. Only one state, Louisiana, currently requires individuals to pass a state certification exam for the position of “clinical exercise physiologist.” Many states are in various stages of similar legislation.

What Do Exercise Physiologists Do?

Exercise physiologists assume diverse careers. Some use their research skills in colleges, universities, and private industry settings. Others are employed in health, fitness, and rehabilitation centers, while others serve as educators, personal trainers, managers, and entrepreneurs in the health/fitness industry.

Exercise physiologists also own health and fitness companies or are hands-on practitioners who teach and service the community including corporate, industrial, and governmental agencies. Some specialize in other types of professional work like massage therapy while others go on to pursue professional degrees in physical therapy, occupational therapy, nursing, nutrition, medicine, and chiropractic. 

Table 1 presents a partial list of different employment descriptions for a qualified exercise physiologist in one of six areas.

	Table 1. Partial list of different employment opportunities for qualified exercise physiologists.

	Sports 
	College/

University 
	Community 
	Clinical 
	Gov/

Military 
	Business
	Private 

	Sports director
	Professor
	Manage/direct health/wellness programs
	Test/supervise cardiopulmonary patients
	Fitness director/man-ager
	Sports manage-
ment
	Personal health/fitness consultant

	Strength/con-
ditioning coach
	Researcher
	Community education
	Evaluate/supervise special populations (diabetes; obesity; arthritis; dyslipi-
demia; cystic fibro-
sis; cancer, hyper-
tension; children; low functional capa-
city; pregnancy)
	Health/fit-
ness directory in correctional institutions
	Health/fit-
ness promotion
	Own business

	Director, manager of state/national teams
	Administrator
	
	Exercise technologies in cardiology practice
	
	Sport psycholo-
gist
	

	Consultant
	Teacher

Instructor
	
	Occupational rehabilitation
	
	Sports nutrition programs
	

	
	
	
	Researcher
	
	Health/fit-
ness club instructor
	


The Exercise Physiologist/Health-Fitness Professional in the Clinical Setting

The well-documented health benefits of regular physical activity have enhanced the exercise physiologist’s role beyond traditional lines. A clinical exercise physiologist becomes part of the health/fitness professional team. This team approach to preventive and rehabilitative services requires different personnel depending on program mission, population served, location, number of participants, space availability, and funding level. A comprehensive clinical program can include the following personnel, in addition to the exercise physiologist:

	· Physicians
	· Dietitians

	· Nurses
	· Physical therapists

	· Occupational therapists
	· Social workers

	· Respiratory therapists
	· Psychologists

	· Health educators
	· Certified personnel (exercise leaders, health-fitness instructors, directors, exercise test technologists, preventive and rehabilitative exercise specialists, preventive and rehabilitative exercise directors)


The health professional team works in harmony to restore a patient’s mobility, functional capacity, and overall health. Issues about available funding, specific client needs, and programmatic direction dictate the extent of part-time and full-time personnel.

FOR YOUR INFORMATION
Partial Listing of Research Journals publishing exercise physiology research articles.

Biomedical Databases
Exercise Immunology Review
British Journal of Sports Medicine
Health Sciences Library

British Medical Journal
Human Performance

Canadian Journal of Applied Physiology
International Journal of Psychophysiology

Clinical Exercise Physiology
International Journal of Sport Nutrition

Coaching Science Abstracts
Journal of Applied Biomechanics

Human Movement Science
Journal of Aging and Physical Activity

International Journal of Epidemiology
Journal of Applied Physiology

Internet Journal of Health Promotion
Journal of Health Communication

Journal of the American Medical Association
Motor Control

Journal of Applied Biomechanics
Journal of Sport Management

Journal of Exercise Physiology online
Journal of Sport Rehabilitation

Journal of Performance Enhancement
Journal of Sport and Exercise Psychology

Journal of Science and Medicine in Sport
Kinesiology Online

Journal of Athletic Training
Pediatric Exercise Science

Medicine & Science in Sports & Exercise
New Zealand Journal of Physiotherapy

Sports Medicine and Exercise Physiology: A Vital Link

The traditional view of sports medicine involves rehabilitating athletes from sports injuries. A more contemporary view relates sports medicine to the scientific and medical aspects of physical activity, physical fitness, and sports. Thus, a close link ties sports medicine to clinical exercise physiology. The sports medicine professional and exercise physiologist work hand-in-hand with similar populations including the sedentary person, the athlete and those requiring special needs (e.g., disabled athlete). 

Carefully prescribed exercise contributes to overall health and quality of life. In conjunction with sports medicine professionals, the clinical exercise physiologist tests, treats, and rehabilitates individuals with diverse diseases and disabilities. In addition, prescription of physical activity and athletic competition for the physically challenged plays an important role in sports medicine and exercise physiology, providing unique opportunities for research, clinical and professional advancement.

Training and Certification by Professional Organizations

To fulfill responsibilities in the exercise setting, the health-fitness professional integrates unique knowledge, skills, and abilities related to exercise, physical fitness, and health. Different professional organizations provide leadership in training and certifying health-fitness professionals. Table 2 lists organizations offering training/certification programs with diverse emphases and specializations.

Table 2. Organizations offering training/certification programs related to physical activity.

	Organization
	Areas of Specialization and Certification

	Aerobics and Fitness Association of America (AFAA)

  15250 Ventura Blvd., Suite 200

  Sherman Oaks, CA 91403
	AFP Fitness Practitioner, Primary Aerobics Instructor, Personal Trainer & Fitness Counselor, Step Reebok Certification, Weight Room/Resistance Training Certification, Emergency Response Certification

	American College Sports Medicine (ACSM)

  401 West Michigan Street

  Indianapolis, IN 46202
	Exercise Leader, Health/Fitness Instructor, Exercise Test Technologist, Health/Fitness Director, Exercise Specialist, Program Director

	American Council on Exercise (ACE)

  5820 Oberlin Drive, Suite 102

  San Diego, CA 92121
	Group Fitness Instructor, Personal Trainer, Lifestyle & Weight Management Consultant

	Canadian Aerobics Instructors Network (CAIN)

  2441 Lakeshore Road West, P.O. Box 70029

  Oakville, ON L6L 6M9
	CIAI Instructor, Certified Personal Trainer

	Canadian Personal Trainers Network (CPTN)

  Ontario Fitness Council (OFC)

  1185 Eglington Ave. East, Suite 407

  North York, ON M3C 3C6
	CPTN/OFC Certified Personal Trainer, CPTN Certified Specialty Personal Trainer, CPTN/OFC Assessor of Personal Trainers, CPTN/OFC Course Conductor for Personal Trainers

	Canadian Society for Exercise Physiology

1600 James Naismith Drive, Suite 311

  Gloucester, ON K1B 5N4
	CFC-Certified Fitness Consultant, PFLC-Professional Fitness and Lifestyle Consultant, AFAC-Accredited Fitness Appraisal Center

	The Cooper Institute for Aerobics Research

  12330 Preston Road

  Dallas, TX 75230
	PFS-Physical Fitness Specialists (Personal Trainer), GEL-Group Exercise Leadership (Aerobic Instructor), ADV.PFS-Advanced Physical Fitness Specialist, Biomechanics of Strength Training, Health Promotion Director

	Disabled Sports USA

  451 Hungerford Drive, Suite 100

  Rockville, MD 20850
	Adapted Fitness Instructor

	International Weightlifting Association (IWA)

  P.O. Box 444

  Hudson, OH 44236
	CWT-Certified Weight Trainer

	Jazzercise

  2808 Roosevelt Blvd.

  Carlsbad, CA 92008
	Certified Jazzercise Instructor

	National Federation of Personal Trainers (NFPT)

  P.O. Box 4579

  Lafayette, IN, 47903
	Certified Personal Fitness Trainer

	National Strength & Conditioning Association (NSCA)

  P.O. Box 38909

  Colorado Springs, CO 80937
	Certified Strength and Conditioning Specialist, Certified Personal Trainer

	YMCA of the USA

  101 North Wacker Drive

  Chicago, IL 60606
	Certified Fitness Leader (Stage I-Theory, II-Applied Theory, III-Practical, Certified Specialty Leader, Trainer of Fitness Leaders, Trainer of Trainers


The American College of Sports Medicine (ACSM) has emerged as the preeminent academic organization offering comprehensive programs in areas related to the health-fitness profession. ACSM certifications encompass cognitive and practical competencies that are evaluated by written and practical examinations. The candidate must successfully complete each of these components (scored separately) to receive the world-recognized ACSM certification. ACSM offers a wide variety of certification programs throughout the United States and in other countries <http://www.acsm.org/index.asp>.

ACSM Qualifications and Certifications

Health and fitness professionals need to be knowledgeable and competent in different areas, including first-aid and CPR certification, depending on personal interest. Table 3 presents content areas for different ACSM certifications. Each of these areas has general and specific learning objectives. 

	Table 3. Major knowledge/competency areas required for individuals interested in ACSM certifications

	Functional anatomy and biomechanics

	Exercise physiology

	Pathophysiology and risk factors

	Human development and aging

	Human behavior and psychology

	Health appraisal and fitness testing

	ECG

	Emergency procedures and safety

	Exercise programming

	Program administration

	From ACSM’s Guidelines for Exercise Testing and Prescription, 5th Ed. Baltimore, MD: Williams & Wilkins, 1995.


Health and Fitness Track

The Health and Fitness Track encompasses the Exercise Leader, Health/Fitness Instructor, and Health/Fitness Director categories.

Exercise Leader

An Exercise Leader must know about physical fitness (including basic motivation and counseling techniques) for healthy individuals and those with cardiovascular and pulmonary diseases. This category requires at least 250 hours of hands-on leadership experience, or an academic background in an appropriate allied health field. Examples of general objectives for an Exercise Leader in exercise physiology include to:

· Define aerobic and anaerobic metabolism

· Describe the role of carbohydrates, fats, and proteins as fuel for aerobic and anaerobic exercise performance

· Define the relationship of METs and kilocalories to levels of physical activity

FOR YOUR INFORMATION
THE AMERICAN COLLEGE OF SPORTS MEDICINE

The American College of Sports Medicine (ACSM) has more than 20,000 International, National, and Regional Chapter members. ACSMs Mission promotes and integrates scientific research, education,  and practical applications of sports medicine and exercise science to maintain and enhance physical performance, fitness, health, and quality of life. The ACSM was founded in 1954. Since then, members have applied their knowledge, training and dedication in sports medicine and exercise science to promote healthier lifestyles for people around the globe. In 1984, the National Center relocated to its current headquarters in Indianapolis, Indiana. The ACSM continues to grow and prosper both nationally and internationally. Working in a wide range of medical specialties, allied health professions and scientific disciplines, ACSM is committed to the diagnosis, treatment, and prevention of sports-related injuries and the advancement of the science of exercise. The ACSM represents the largest, most respected sports medicine and exercise science organization in the world.

Health/Fitness Instructor

An undergraduate degree in exercise science, kinesiology, physical education, or appropriate allied health field represents the minimum education prerequisite for a Health/Fitness Instructor. These individuals must demonstrate competency in physical fitness testing, designing and executing an exercise program, leading exercise, and organizing and operating fitness facilities. The Health/Fitness Instructor has added responsibility for (a) training and/or supervising exercise leaders during an exercise program, and (b) serving as an exercise leader. Health/Fitness Instructors also function as health counselors to offer multiple intervention strategies for lifestyle change.

Health/Fitness Director

The minimum educational prerequisite for Health/Fitness Director certification requires a postgraduate degree in an appropriate allied health field. Health/Fitness Directors must acquire a Health/Fitness Instructor or Exercise Specialist certification. This level requires supervision by a certified program director and physician during an approved internship, or at least 1 year of practical experience. Health/Fitness Directors require leadership qualities that ensure competency in training and supervising personnel, and proficiency in oral presentations.
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ACSM Clinical Track

The title “clinical” indicates that certified personnel in these areas provide leadership in health and fitness and/or clinical programs. These professionals possess added clinical skills and knowledge that allow them to work with higher risk, symptomatic populations.

Exercise Test Technologist

Exercise Test Technologists administer exercise tests to individuals in good health and various states of illness. They need to demonstrate appropriate knowledge of functional anatomy, exercise physiology, pathophysiology, electrocardiography, and psychology. They must know how to recognize contraindications to testing during preliminary screening, administer tests, record data, implement emergency procedures, summarize test data, and communicate test results to other health professionals. Certification as an Exercise Test Technologist does not require prerequisite experience or special level of education. 

FOR YOUR INFORMATION
What’s in a Name?

A lack of unanimity exists for the name of departments offering degrees (or even coursework) in exercise physiology. The list below presents 45 examples of different names of departments in the United States that offer essentially the same area of study. Each provides some undergraduate or graduate emphasis in exercise physiology (e.g., one or several courses, internships, work-study programs, laboratory rotations, or in-service programs.

Allied Health
Leisure Science
Allied Health Sciences
Movement and Exercise Science
Exercise and Movement Science
Movement Studies
Exercise and Sport Science
Nutrition and Exercise Science
Exercise and Sport Studies
Nutritional and Health Sciences
Exercise Science
Performance and Sport Science
Exercise Science and Human Movement
Physical Culture
Exercise Science and Physical Therapy
Physical Education
Health and Human Performance
Physical Education and Exercise Science
Health and Physical Education
Physical Education and Human Movement
Health, Physical Education, Recreation & Dance
Physical Education and Sport Programs
Human Biodynamics
Physical Education and Sport Science
Human Kinetics
Physical Therapy
Human Kinetics and Health
Recreation
Human Movement
Recreation and Wellness Programs
Human Movement Sciences
Science of Human Movement
Human Movement Studies
Sport and Exercise Science

Sport Management
Human Movement Studies and PE
Human Performance
Sport, Exercise, and Leisure Science
Human Performance and Health Promotion
Sports Science
Human Performance and Leisure Studies
Sport Science and Leisure Studies
Human Performance and Sport Science
Sport Science and Movement Education
Interdisciplinary Health Studies
Sport Studies
Integrative Biology
Wellness and Fitness
Kinesiology 
Wellness Education
Kinesiology and Exercise Science

Preventive/Rehabilitative Exercise Specialist

Unique competencies for the category Preventive/Rehabilitative Exercise Specialist include the ability to lead exercises for persons with medical limitations (particularly cardiorespiratory and related diseases) and healthy populations. The position requires a bachelors or graduate degree in an appropriate allied health field and an internship of six months or more (800 hours), largely with cardiopulmonary disease patients in a rehabilitative setting. The preventive/rehabilitative exercise specialist conducts and administers exercise tests, evaluates and interprets clinical data and formulates an exercise prescription, conducts exercise sessions, and demonstrates leadership, enthusiasm, and creativity. This person can respond appropriately to complications during exercise testing and training, and can modify exercise prescriptions for patients with specific needs.

Preventive/Rehabilitative Program Director

The Preventive/Rehabilitative Program Director holds an advanced degree in an appropriate allied health-related area. The certification requires an internship or practical experience of at least 2 years. This health professional works with cardiopulmonary disease patients in a rehabilitative setting, conducts and administers exercise tests, evaluates and interprets clinical data, formulates exercise prescriptions, conducts exercise sessions, responds appropriately to complications during exercise testing and training, modifies exercise prescriptions for patients with specific limitations, and makes administrative decisions regarding all aspects of a specific program.

FOR YOUR INFORMATION
SEARCHING FOR EXERCISE SCIENCE INFORMATION: THE WEB OF SCIENCE

Professionals in the field continually need to research information about a specific topic or must locate research articles by specific scientists. The Web of Science <http://www.isinet.com/products/citation/wos/> provides a unique web based search tool, permitting extra-ordinary searching of many different databases. The Web of Science accesses multidisciplinary databases of bibliographic information gathered from thousands of scholarly journals. Each database is indexed so as to enable a search for a specific article by subject, author, journal, and/or author address. The information stored about each article includes the article's cited reference list (often called its bibliography), and searches can include the databases for articles that cite a known author or work. With the Web of Science you can: (1) search the databases for published works, (2) view full bibliographic records and add them to your Marked List for  export to bibliographic management software, (3) save them to a file, (4) format them for printing, (5) e-mail them, (6) order the full text,(7) link directly to other articles on the same topic as the one you are viewing, even articles that have been published after the article you are viewing, and (8) save your search statements, which can be opened later and run again. Use the following URL for a tutorial on using the Web of Science: http://www.isinet.com/tutorials/webofscience/.
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