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Reading #2
Origins of exercise physiology
Introduction
Discussion of the origins of exercise physiology begins with acknowledgment of the early, but tremendously influential Greek physicians of antiquity; along the way, we highlight some milestones including many contributions from scholars in the United States and Nordic countries that fostered the scientific assessment of sport and exercise as a respectable field of study.

From Ancient Greece to the United States

Earliest Development – The Age of Galen

The first real focus on the physiology of exercise most likely began in early Greece and Asia Minor. The topics of exercise, sports, games, and health concerned even earlier civilizations; the Minoan and Mycenaean cultures, the great biblical Empires of David and Solomon, Assyria, Babylonia, Media, and Persia, and the Empires of Alexander. The ancient civilizations of Syria, Egypt, Macedonia, Arabia, Mesopotamia and Persia, India, and China also recorded references to sports, games, and health practices (personal hygiene, exercise, training). The greatest influence on Western Civilization, however, came from the Greek physicians of antiquity - Herodicus (ca. 480 BC); Hippocrates (460-377 BC), and Claudius Galenus or Galen (AD 131-201). Herodicus, a physician and athlete, strongly advocated proper diet in physical training. His early writings and devoted followers influenced Hippocrates, the famous physician and “father of preventive medicine” who contributed 87 treatises on medicine including several on health and hygiene.

	Five centuries after Hippocrates, Galen emerged as perhaps the most well-known and influential physician that ever lived. Galen began studying medicine at about age 16. Over the next 50 years he enhanced current thinking about health and scientific hygiene, an area that some might consider applied exercise physiology. Throughout his life, Galen taught and practiced “laws of health” (Table 1).
Table 1. Laws of health according to Galen, circa A.D. 140

	

	1.  Breathe Fresh Air

	

	2.  Eat Proper Foods

	

	3.  Drink The Right Beverages

	

	4.  Exercise

	

	5.  Get Adequate Sleep

	

	6.  Have A Daily Bowel Movement

	

	7.  Control One’s Emotions

	


Galen produced about 80 treatises and 500 essays on numerous topics related to human anatomy and physiology, nutrition, growth and development, the beneficial effects of exercise and deleterious consequences of sedentary living, and diverse diseases and their treatment. One of the first laboratory-oriented physiologists, Galen conducted original experiments in physiology, comparative anatomy, and medicine; he dissected animals (e.g., goats, pigs, cows, horses, and elephants). As physician to the gladiators (probably the first in Sports Medicine), Galen treated torn tendons and muscles using surgical procedures he invented, and recommended rehabilitation therapies and exercise regimens. Galen followed the Hippocratic School of medicine that believed in logical science grounded in observation and experimentation, not superstition or deity dictates.

Galen wrote detailed descriptions about the forms, kinds, and varieties of “swift,” vigorous exercises, including their proper quantity and duration. Galen’s essays about exercise and its effects might be considered the first formal “How To” manuals about such topics that remained influential for the next 15 centuries.

The beginnings of more “modern day” exercise physiology include the periods of Renaissance, Enlightenment, and Scientific Discovery in Europe. During this time, Galen’s ideas impacted the writings of the early physiologists, doctors, and teachers of hygiene and health. For example, in Venice in 1539, the Italian physician Hieronymus Mercurialis (1530-1606) published De arte Gymnastica apud ancientes (The Art of Gymnastics Among the Ancients). This text, heavily influenced by Galen and other Greek and Latin authors, profoundly affected subsequent writings about gymnastics (physical training and exercise) and health (hygiene), in Europe and 19th century America. 

Early United States Experience

By the early 1800s in the United States, European science-oriented physicians and experimental anatomists and physiologists strongly promoted ideas about health and hygiene. Prior to 1800, only 39 first-edition American-authored medical books had been published, several medical schools were founded (e.g., Harvard Medical School, 1782), seven medical societies existed (the first was the New Jersey State Medical Society in 1766), and only one medical journal existed (Medical Repository, initially published in 1797). Outside of the United States, 176 medical journals were published; by 1850 the number in the U.S. had increased to 117. 

Medical journal publications in the United States increased tremendously during the first half of the nineteenth century. Steady growth in the number of scientific contributions from France and Germany influenced the thinking and practice of American medicine. An explosion of information reached the American public through books, magazines, newspapers, and traveling “health salesmen” who sold an endless variety of tonics and elixirs promising to optimize health and cure disease. Many health reformers and physicians from 1800 to 1850 used “strange” procedures to treat disease and bodily discomforts. To a large extent, scientific knowledge about health and disease was in its infancy. Lack of knowledge and factual information spawned a new generation of “healers” who fostered quackery and primitive practices on a public thirsting for anything that seemed to work. If a salesman could offer a “cure” to combat gluttony (digestive upset) and other physical ailments, the product would catch hold and become a common remedy.
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The “hot topics” of the early 19th century (also true today) included nutrition and dieting (“slimming”), general information about exercise, how to best develop overall fitness, training (gymnastic) exercises for recreation and preparation for sport, and all matters relating to personal health and hygiene. While many health faddists actually practiced “medicine” without a license (licensure was not required to “practice”), some enrolled in newly created medical schools (without entrance requirements), obtaining the M.D. degree in as little as 16 weeks! Despite this brief training, some pioneer physicians contributed in significant ways to medical practice and development of exercise physiology as we know it today.

By the middle 19th century, fledgling medical schools began to graduate their own students, many of whom assumed positions of leadership in academia and allied medical sciences. Interestingly, physicians either taught in medical school and conducted research (and wrote textbooks) or affiliated with departments of physical education and hygiene. 

Austin Flint, Jr., M.D.: American Physician-Physiologist
Austin Flint, Jr., M.D. (1836-1915; Figure 1 right), a pioneer American physician-scientist, contributed significantly to the burgeoning literature in physiology. A respected physician, physiologist, and successful textbook author, he fostered the belief among 19th century American physical education teachers that muscular exercise should be taught from a strong foundation of science and experimentation. Flint, professor of physiology and physiological anatomy in the Bellevue Hospital Medical College of New York, chaired the Department of Physiology and Microbiology from 1861 to 1897. In 1866, he published a series of five classic textbooks, the first entitled The Physiology of Man; Designed to Represent the Existing State of Physiological Science as Applied to the Functions of the Human Body. Vol. 1; Introduction; The Blood; Circulation; Respiration. Eleven years later, Flint published The Principles and Practice of Medicine, a synthesis of his first five textbooks consisting of 987 pages of meticulously organized sections with supporting documentation. Dr. Flint, well trained in the scientific method, received the American Medical Association’s prize for basic research on the heart in 1858. He published his medical school thesis, “The phenomena of capillary circulation,” in an 1878 issue of the American Journal of the Medical Sciences. His 1877 textbook included many exercise-related details about: (1) Influence of posture and exercise on pulse rate; (2) Influence of muscular activity on respiration; and (3) Influence of muscular exercise on nitrogen elimination.

Flint was well aware of scientific experimentation in France and England, and cited the experimental works of leading European physiologists and physicians including the incomparable François Magendie (1783-1855), Claude Bernard (1813-1878), and influential German physiologists Justis von Liebig (1803-1873), Edward Pflüger (1829-1910), and Carl von Voit (1831-1908). He also discussed the important contributions to metabolism of Antoine Lavoisier (1743-1784) and digestive physiology from American physician-physiologist William Beaumont (1785-1853).

Through his textbooks, Austin Flint, Jr. influenced the first medically trained and science-oriented professor of physical education, Edward Hitchcock, Jr., M.D. (see below). Hitchcock quoted Flint about the muscular system in his syllabus of Health Lectures, which became required reading for all students enrolled at Amherst College between 1861 and 1905.
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Amherst College Connection

Two physicians, father and son (Figure 2) pioneered the American sports science movement. Edward Hitchcock, D.D., LL.D. (1793-1864), served as professor of chemistry and natural history at Amherst College and as president of the College from 1845-1854. He convinced the college president in 1861 to allow his son Edward [(1828-1911; Amherst undergraduate (1849); Harvard medical degree (1853)] to assume the duties of his anatomy course. On August 15, 1861 Edward Hitchcock, Jr. became Professor of Hygiene and Physical Education with full academic rank in the Department of Physical Culture at an annual salary of $1,000 - a position he held almost continuously to 1911. Hitchcock’s professorship became the second such appointment in physical education in an American college. The first, to John D. Hooker a year earlier at Amherst College in 1860, was short lived due to Hooker’s poor health. Hooker resigned in 1861 with Hitchcock appointed in his place.

William Augustus Stearns, D.D., the fourth President of Amherst College had proposed the original idea of a Department of Physical Education with a professorship in 1854. Stearns considered physical education instruction essential for the health of students and useful to prepare them physically, spiritually, and intellectually. In 1860, the Barrett Gymnasium at Amherst College, was completed and served as the training facility where all students were required to perform systematic exercises for 30 minutes daily, four days a week A unique feature of the gymnasium included Dr. Hitchcock’s scientific laboratory that included strength and anthropometric equipment, and a spirometer to measure lung function, which he used to measure the vital statistics of all Amherst students. Dr. Hitchcock was first to statistically record basic data on a large group of subjects on a yearly basis. These measurements provided Dr. Hitchcock with solid information for his counseling duties concerning health, hygiene, and exercise training.

In 1860, the Hitchcock’s co-authored an anatomy and physiology textbook geared to college physical education (Hitchcock, E., and Hitchcock, E., Jr.: Elementary Anatomy and Physiology for Colleges, Academies, and Other Schools. New York, Ivison, Phinney & Co., 1860); 29 years earlier, the father had published a science-oriented hygiene textbook. Interestingly, the anatomy and physiology book predated Flint’s similar text by six years, illustrating that an American-trained physician, with strong allegiance to the implementation of health and hygiene in the curriculum, helped set the stage for the study of exercise and training well before the medical establishment focused on this aspect of the discipline. A pedagogical aspect of the Hitchcocks' text included questions at the bottom of each page about topics under consideration. In essence, the textbook also served as a “study guide” or “workbook.” 
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George Wells Fitz, M.D.: A Major Influence

George Wells Fitz, M.D. (1860-1934), (Figure 3) early “exercise physiology” researcher helped create the Department of Anatomy, Physiology, and Physical Training at Harvard University in 1891. One year later, Fitz established the first formal exercise physiology laboratory. Instructors in the initial undergraduate B.S. degree program included distinguished Harvard Medical School physiologists Henry Pickering Bowditch whose research produced the “all or none principle of cardiac contraction” and “treppe” (staircase phenomenon of muscle contraction), and W. T. Porter, internationally recognized physiologist. Both men were noted for their rigorous scientific and laboratory training. The new major, grounded in the basic sciences, included formal coursework in exercise physiology, zoology, morphology (animal and human), applied anatomy, anthropometry, animal mechanics, medical chemistry, comparative anatomy, remedial exercises, physics, gymnastics and athletics, history of physical education, and English (see, For Your Information, below)

FOR YOUR INFORMATION
Exercise Physiology
	Few of today’s undergraduate Physical Education [Kinesiology] major programs could match the strong science core required at Harvard in 1893. Below is listed the 4-year course of study. Along with core courses, Professor Fitz established an exercise physiology laboratory [Reference: Harvard University Catalog: Lawrence Scientific School. Description of Course of Study. 1891-1892, page 222.]

Course of Study: Department of Anatomy, Physiology, and Physical Training, Lawrence Scientific School, Harvard University, 1893.

	

	First Year

Experimental Physics

Elementary Zoology

Morphology of Animals

Morphology of Plants

Elementary Physiology and Hygiene

General Chemistry

Rhetoric and English Composition

Elementary German

Gymnastics and Athletics
	Second Year

Comparative Anatomy of Vertebrates

Geology

Physical Geography and Meteorology

Experimental Physics

General Descriptive Physics

Qualitative Analysis

English Composition

Gymnastics and Athletics


	Third Year (at Harvard Medical)

Anatomy and Dissection

General Physiology

Histology

Hygiene

Foods and Cooking

Medical Chemistry

Auscultation and Percussion

Gymnastics and Athletics


	Fourth Year

Psychology

Anthropometry

Applied Anatomy and Animal Mechanics (Kinesiology)

Physiology of Exercise

Remedial Exercise

History of Physical Education

Forensics

Gymnastics and Athletics





Prelude to Exercise Science: Harvard’s Department of Anatomy, Physiology, and Physical Training (B.S. Degree, 1891-1898)

Harvard’s physical education major and exercise physiology research laboratory focused on three objectives:

· Prepare students, with or without subsequent training in medicine, to become directors of gymnasia or instructors in physical training

· Provide necessary knowledge about the science of exercise

· Provide suitable academic preparation to enter Medical School

Physical education students took general anatomy and physiology courses in the medical school; after four years of study, graduates could enroll as second-year medical students and graduate in three years with an M.D. degree. Dr. Fitz taught the physiology of exercise course; thus, he may have been the first person to formally teach such a course. It included experimental investigation and original work and thesis, including six hours a week of laboratory study. The prerequisite for the “Physiology of Exercise” course included a course in general physiology at the medical school or its equivalent. The course introduced students to the fundamentals of physical education, and provided training in experimental methods related to exercise physiology. 

In addition to a remedial exercise course, students took a required course in “Applied Anatomy and Animal Mechanics. Action of Muscles in different Exercises.” This thrice-weekly course taught by Dr. Dudley Sergeant, was the forerunner of modern biomechanics courses. Its prerequisite was general anatomy at the medical school, or its equivalent.

Nine men graduated with B.S. degrees from the Department of Anatomy, Physiology, and Physical Training, before it’s dismantling in 1900. The aim of the major was to prepare students to become directors of gymnasia or instructors in physical training, to provide students with the necessary knowledge about the science of exercise, and to offer suitable training for entrance to medical school. The stated purpose of the new exercise physiology research laboratory was as follows:

A large and well-equipped laboratory has been organized for the experimental study of the physiology of exercise. The object of this work is to exemplify the hygiene of the muscles, the conditions under which they act, the relation of their action to the body as a whole affecting blood supply and general hygienic conditions, and the effects of various exercises upon muscular growth and general health.

Coinciding with Fitz’s untimely departure from Harvard in 1899 (no one is quite sure why Fits left Harvard), the department changed its curricular emphasis (the term physical training was dropped from the department title), thus terminating at least temporarily this unique experiment in higher education, and depriving the next generation of students in exercise physiology of a visionary to propel the field forward.

One of the legacies of the Fitz-directed “Harvard experience” between 1891 and 1899 was the mentoring it provided specialists who began their careers with a strong scientific basis in exercise and training and its relationship to health. They were taught that experimentation and discovery of new knowledge about exercise and training played a crucial role in furthering development of a science based curriculum. Unfortunately, it would take another six decades before the next generation of science-oriented physical educators (led by physiologists like A.V. Hill and D.B. Dill, not educators) would once again exert strong influence on physical education and propel exercise physiology to the forefront of scientific investigation.

By 1927, 135 institutions in the U.S. offered bachelors degree programs in Physical Education with coursework in the basic sciences; this included four masters degree programs and two doctoral programs (Teachers College-Columbia University and New York University). Since then, programs of study [with emphasis in exercise physiology] have proliferated. Currently, about 172 programs in the United States and 19 in Canada offer the masters or doctoral degrees with specialization in some aspect of exercise physiology. 

Exercise Studies in Research Journals

A notable event in the growth of exercise physiology occurred in 1898 when three articles on physical activity appeared in the first volume of the American Journal of Physiology. Other articles and reviews subsequently appeared in prestigious journals, including the first published review in Physiological Reviews (2: 310, 1922) on the mechanisms of muscular contraction by Nobel laureate A.V. Hill. The German applied physiology publication, Internationale Zeitschrift fur angewandte Physiologie einschliesslich Arbeitsphysiologie (1929-1940; now European Journal of Applied Physiology and Occupational Physiology), became a significant journal for research about exercise physiology-related topics. The Journal of Applied Physiology, first published in 1948 is a must reading for exercise physiologists. The official journal of the American College of Sports Medicine, Medicine and Science in Sports, first appeared in 1969. It aimed to integrate both medical and physiological aspects of the emerging fields of sports medicine and exercise science. The official name of this journal changed in 1980 to Medicine and Science in Sports and Exercise. Publications emphasizing applied and basic exercise physiology research have increased as the field expands into different areas. The World Wide Web offers unique growth potential in this regard. 

The Harvard Fatigue Laboratory (1927-1946)

The real impact of laboratory research in exercise physiology (along with many other research specialties) occurred in 1927, again at Harvard University, 27 years after Harvard closed the first exercise physiology laboratory in the United States. The 800-square foot Harvard Fatigue Laboratory in the basement of Morgan Hall of Harvard University’s Business School established the legitimacy of exercise physiology on its own merits as an important area of research and study. 
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Many of the great scientists of the 20th century with an interest in exercise affiliated with the Fatigue Laboratory. Established by renowned Harvard chemist and professor of biochemistry, J. Henderson, M.D. (1878-1942). David Bruce Dill, figure 4 (1891-1986), a Stanford Ph.D. in physical chemistry became the first and only scientific director of the Laboratory. While at Harvard, Dill refocused his efforts from biochemistry to experimental physiology and became the driving force behind the Laboratory’s numerous scientific accomplishments.

FOR YOUR INFORMATION
The Harvard Fatigue Laboratory
Over a 20-year span, Harvard Fatigue Laboratory scientists published 352 research papers, monographs, and a book dealing with basic and applied exercise physiology, including methodological refinements in blood chemistry analysis, and methods for analyzing fractional concentrations of expired air. Other research included acute responses and chronic adaptations to exercise under the environmental stress of altitude, heat, and cold exposure. Most of the experiments used humans exercising on a treadmill or bicycle ergometer. These studies formed the cornerstone for future research efforts in exercise physiology; they included assessment of working capacity and physical fitness, cardiovascular and hemodynamic responses during maximal exercise, oxygen uptake and substrate utilization kinetics, exercise and recovery metabolism.
Similar to the legacy of the first exercise physiology laboratory established in 1891 at Harvard’s Lawrence Scientific School 31 years earlier, the Harvard Fatigue Laboratory demanded excellence in research and scholarship. Cooperation among scientists from around the world fostered lasting collaborations. Many its charter scientists profoundly influenced a new generation of exercise physiologists worldwide.

Other Early Exercise Physiology Research Laboratories

Other notable research laboratories helped exercise physiology become an established field of study at colleges and universities. These included the Nutrition Laboratory at the Carnegie Institute in Washington, D.C. (established 1904) that initiated experiments in nutrition and energy metabolism. The first research laboratories established in a department of physical education in the United States originated at George Williams College (1923), University of Illinois (1925), Springfield College (1927), and Laboratory of Physiological Hygiene at the University of California, Berkeley (1934). The syllabus for the Physiological Hygiene course contained 12 laboratory experiments. In 1936, Dr. Franklin M. Henry assumed responsibility for the laboratory; shortly thereafter, his research appeared in various physiology-oriented journals.

Nordic Connection (Denmark, Sweden, Norway and Finland)

Denmark and Sweden played an important historical role in developing the field of exercise physiology. In 1800, Denmark became the first European country to require physical training (military-style gymnastics) in the school curriculum. Since then, the Danish and Swedish scientists continue to make outstanding contributions to research in both traditional physiology and exercise physiology.

Danish Influence
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In 1909, the University of Copenhagen endowed the equivalent of a Chair in Anatomy, Physiology, and Theory of Gymnastics. The first Docent, Johannes Lindhard, M.D. (1870-1947), later teamed with August Krogh, Ph.D. (1874-1949), an eminent scientist specializing in physiological chemistry and research instrument design and construction, to conduct many of the classic experiments in exercise physiology. 

By 1910, Krogh and his physician-wife Marie had proven through a series of ingenious, experiments that diffusion governed pulmonary gas exchange during exercise and altitude exposure, not oxygen secretion from lung tissue into the blood as postulated by British physiologists Sir John Scott Haldane and James Priestley. Krogh won the Nobel Prize in Physiology or Medicine in 1920 for discovering the mechanism for capillary control of blood flow in resting and exercising muscle. To honor Krogh’s achievements the institute for physiological research in Copenhagen bears his name (August Krogh Institute).

Three other Danish researchers - physiologists Erling Asmussen (1907-1991; ACSM Citation Award, 1976 and ACSM Honor Award, 1979), Erik Hohwü-Christensen (b. 1904-1996; ACSM Honor Award, 1981), and Marius Nielsen (b. 1903) - conducted significant exercise physiology studies (Figure 5, above). These “three musketeers,” as Krogh called them, published voluminously during the 1930s to 1970s. 
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Swedish Influence

Modern exercise physiology in Sweden can be traced to Per Henrik Ling (1776-1839), who in 1813 became the first director of Stockholm’s Royal Central Institute of Gymnastics. Ling, a specialist in fencing, developed a system (incorporating his studies of anatomy and physiology) of “medical gymnastics,” which became part of Sweden’s school curriculum in 1820. Ling’s son, Hjalmar, published a book on the kinesiology of body movements in 1866. As a result of the Lings’ philosophy and influence, physical education graduates from the Stockholm Central Institute were well schooled in the basic biological sciences, in addition to proficiency in sports and games. Currently, the College of Physical Education (Gymnastik-Och Idrotts-skolan) and the Department of Physiology in the Karolinska Institute Medical School in Stockholm continue to sponsor studies in exercise physiology. 

Per-Olof Åstrand, M.D., Ph.D. (b. 1922) is the most famous graduate of the College of Physical Education (1946); in 1952 he presented his doctoral thesis at the Karolinska Institute Medical School (Figure 6) Åstrand taught in the Department of Physiology in the College of Physical Education from 1946-1977; it then became a department at the Karolinska Institute where he served as professor and department head from 1977 to 1987. Christensen, Åstrand’s mentor, supervised his thesis, which evaluated physical working capacity of men and women aged 4 to 33 years. This important study, among others, established a line of research that propelled Åstrand to the forefront of experimental exercise physiology for which he achieved worldwide fame. Four of his papers, published in 1960 with Christensen as co-author, stimulated further studies on the physiological responses to intermittent exercise. Åstrand has mentored an impressive group of exercise physiologists, including “superstar” Bengt Saltin.

Norwegian and Finnish Influence

The new generation of exercise physiologists trained in the late 1940s analyzed respiratory gases with a highly accurate sampling apparatus that measured minute quantities of CO2 and O2 in expired air. Norwegian scientist Per Scholander (1905-1980) developed the method of analysis and analyzer in 1947. Another prominent Norwegian researcher, Lars A. Hermansen (1933-1984; ACSM Citation Award, 1985) made many contributions including a classic 1969 article entitled “Anaerobic energy release,” that appeared in the first issue of the ACSM journal, Medicine and Science in Sports).

In Finland, Martti Karvonen, M.D., Ph.D. (ACSM Honor Award, 1991) from the Physiology Department of the Institute of Occupational Health, Helsinki, achieved notoriety for a method to predict optimal exercise training heart rate, now called the “Karvonen formula”. Paavo Komi, Department of Physical Activity, University of Jyvaskyla, has been Finland’s most prolific researcher with numerous experiments published in the combined areas of exercise physiology and sport biomechanics.

The University of Michigan Experience
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In 1870 the University of Michigan Senate recommended the establishment of a Department of Hygiene and Physical Culture, the appointment of a professor to run it, and the construction of a gymnasium costing about $25,000. No action was taken on these recommendations, but the seed were sewn. Nearly 25 years later the gymnasium and the program became a reality. 

The roots of today’s Kinesiology program date back earlier than the Senate’s 1870 statement and the 1894 completion of Waterman gym, figure 6, (150 feet long and 90 feet wide with a running track in the balcony of 14 laps to the mile was located on the site of todays Chemistry building, but razed in 1977). Students formed the first gymnasium in 1858 from an old military barracks on the site of the original Engineering building on the “Diag”. This makeshift facility rested on poles, open to weather, and was furnished only with a few ropes and rings. Students made various attempts at fundraising to build a “proper” gym, but most of the money ($20,000) came from Joshua W. Waterman, a Detroit attorney and sports enthusiast. The university added the rest and Waterman Gym were completed at a cost of $51,874.49. The gym opened in 1894 and Dr. James Fitzgerald was named the first director. Dr. George A. May, hired in 1901 to teach classes served as director of the gym from 1910 to 1942. “Doc” May was a well-known personality on campus and was instrumental in convincing the university senate to offer physical education instruction on a required bases to all students (men and women) to “counteract the strain placed on students by extensive study”. Women were permitted to use Waterman gym, “on occasion during mornings”. University President Dr. James Angell supported coeducational instruction, including use of the gym, and authorized the building of Barbour Gymnasium (Regent Levi Barbour offered the land adjacent to Waterman Gym valued at $25,000) in 1894 (full use occurred in 1896.) President Angell, seeing the need for a women’s physical education program hired Dr. Eliza M. Mosher, a UM medical student in the early ‘70s and a practicing physician in New York, to become the first Professor of Hygiene and Women’s Dean of the Department of Literature, Science and Arts (becoming the first women to head Physical Education for women.) 

In 1894 men’ and women’s physical education began as electives, but four years later the Regents passed a resolution making the classes compulsory for all freshman (in the hope that the students would continue to take systematic exercise on a regular basis thereafter). By this time Physical Education was an integral part of campus life, but a professional four-year program to train teachers in physical education, leading to a B.S. degree would not be started until the early 1920s.

In March, 1920, University President Marion L. Burton brought before the UM Regents message from the Michigan State Department of Public Instruction on the growing need for physical education teachers. The following February, the Regents took the following action:

 “There is herby created and established a University Department of Physical Education….

“The Director of Physical Education shall be in primary charge of all athletic fields for men and women, of both gymnasium, of all sports, indoor, outdoor, intercollegiate and intramural.”
In June, the plan was revised to create two units: A Department of Intercollegiate Athletics, headed by Fielding Yost, and a Department of Hygiene and Public Health, including Physical Education. Dr. John M. Sudwall was named to the latter post in September, 1921. Physical Education was placed in the newly formed School of Education. With no budget for new faculty, the four-year curriculum was inaugurated in fall, 1921. It was designed to prepare men and women to:

· Supervise the physical health of children in the public schools

· Provide recreation for growing youth

· Instruct prospective coaches in scientific methods and training of teams

The program emphasized two areas: training individuals in gymnastics, recreation, health and games for people of all ages; and prepare future coaches in various sports.

Among the many faculty whose contributions shaped the Men’s and Women’s programs through and beyond the 20s, two deserve special mention: Margaret Bell, who chaired the Women’s Physical Education Department, 1923-1957, and Elmer Mitchell, Director of Intramural Sports from 1919-1958, and Chair of the Department of Physical Education for Men, 1942-1958.

With the beginning of the program in 1921, the departments essentially had two parts: the required program that provided non-credit physical education (sports and games) courses for all students, and the four-year professional program leading to teacher certification.

With the undergraduate program well established by the 1930s, the PE faculty introduced a graduate curriculum in Physical Education leading to an M.A. degree in 1931 (there were 3 areas of specialization: administration, supervision and teaching; school health education, and teacher education). The Ph.D. or Ed.D. was established in 1938, and first two doctoral degrees were awarded in 1940. By the end of the 1930s, undergraduate enrollment in Physical Education stood at about 75 men and 50 women.

In 1941, the Physical Education Departments (men’s and women’s) were reorganized and renamed Physical Education and Athletics, and by 1942 all academic titles (professor, associate professor, assistant professor) were taken away and changed to director, associate supervisor, assistant supervisor. The departments were removed from education and stood as a solitary unit on campus, yet were permitted to continue to grant university degrees and offer required physical training classes. 

In 1949 Paul Hunsicker, a recent graduate of T.K. Cureton’s Illinois program in Physical Education (emphasis in Exercise Physiology) came to Michigan and established the first experimental exercise physiology laboratory (housed in the old Physical Education Building – now the Athletic Ticket Office on South State Street). Dr. Hunsicker established the laboratory with a primary interest in physical fitness testing of youth throughout the country.

Upon the retirement of Dr. Mitchell in 1958, Dr. Hunsicker became head of the Men’s Department of Physical Education. Dr. Esther French succeeded Margaret Bell as Chair of the Women’s Physical Education Department in 1957. In 1967 the University reversed its stance of 25 years earlier and returned the professorial titles to the men’s and women’s faculties, following an academic review. 

In 1970 the Physical Education requirement was abolished. Thus, the 72-year tradition of required Physical Education was ended; in its place, a coeducational elective program continued to offer students the opportunity to acquire sports sills. This elective program has evolved into today’s Adult Lifestyle Program.

In 1971 the Men’s and Women’s Departments were merged, with Dr. Paul Hunsicker serving as Chair. At the height of his career, in January, 1976, Paul Hunsicker died of a heart attack. Dr. D.W. Edington, a professor from the University of Massachusetts was recruited as chair with the mandate to establish a first-rate research department. During the mid ‘70s Physical Education severed ties with Athletics to become an independent unit within the School of Education. The undergraduate and graduate programs focused on research with little emphasis on teacher preparation. New faculty was recruited with emphasis in motor control, biomechanics and exercise physiology and new laboratories were established.

On September 21, 1984 the UM Regents created an independent Division of Physical Education, completely separated from Education. On July 20, 1990 the Michigan Board of Regents agreed that Physical Education no longer accurately described the field of study and officially changed the name to the Division of Kinesiology. Kinesiology is now one of the 17 schools and colleges within the university.

Other Contributors to Exercise Physiology

In addition to the American and Nordic scientists who achieved distinction in the study of exercise, many other “giants” in the fields of physiology and experimental science made monumental contributions that indirectly contributed to the knowledge base in exercise physiology. These include physiologists Antoine Laurent Lavoisier (1743-1794; fuel combustion), Sir Joseph Barcroft (1872-1947; altitude), Christian Bohr (1855-1911; oxygen-hemoglobin dissociation curve), John Scott Haldane (1860-1936; respiration), Otto Myerhoff, 1884-1951; Nobel Prize, cellular metabolic pathways), Nathan Zuntz (1847-1920; portable metabolism apparatus), Carl von Voit (1831-1908) and his student, Max Rubner (1854-1932; direct and indirect calorimetry, and specific dynamic action of food), Max von Pettenkofer (1818-1901; nutrient metabolism), Eduard F.W. Pflüger (1829-1910; tissue oxidation). 

Closer to home, the field of exercise physiology owes a debt of gratitude to the pioneers of the physical fitness movement in the United States, notably Thomas K. Cureton (1901-1993; ACSM charter member, 1969 ACSM Honor Award) at the University of Illinois, Champaign. Cureton, a prolific researcher, trained four generations of students beginning in 1941 who later established their own research programs and influenced many of today's top exercise physiologists. These early graduates with an exercise physiology specialty soon assumed leadership positions as professors of physical education with teaching and research responsibilities in exercise physiology at numerous colleges and universities in the United States and throughout the world. 




Figure 6. Barbour (Women’s) Gym [circa, 1900] attached to Waterman (Men’s) gym (not shown [circa 1894] on the site of the current chemistry building. Barbour/ Waterman was the long time home of Kinesiology. It was demolished in 1977.





Figure 6. Per-Olof Astrand, Stockholm, Sweden.





Figure 5. The “three musketeers”; Dr. Erling Assmusen (left), Erik Hohwu-Christensed (center), and Marius Nielson (right), 1988.





Figure 4. David Bruce Dill (1891-1986)





Figure 3. G.W. Fitz





Figure 2. Left; Dr Edward Hitchcock, 1793-1864. Right, Edward Hitchcock, Jr., 1828-1911





Figure 1. Austin Flint
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