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Figure 1. The diverse topics to study and 
master within the field of exercise physiology 

can be overwhelming for many students. 

 
Sports historians love to proclaim the human fascination with sports competition.  It 
seems that history reveals that to be human is to be competitive, active, and driven to 
perform better.  It is sad to think that Western society has muffled these once innate 
urges, resulting in what we now call sedentary lifestyle diseases, and where being 
physically active is arguably the most costly condition within modern health care. 
 
As you will read, the history of exercise physiology, as an organized discipline of 
academic inquiry and research, is relatively young.  Nevertheless, such organized 
interest emerged from a much longer period of scientific interest in exercise as a task 
that challenged the body, and when in the early years, no-one really knew how muscles 
used energy to contract, or how muscles could contract during intense exercise, when 
there was minimal increases in ventilation, or why individuals responded so differently 
to the same training stimulus, etc. 

 
Exercise physiology is a discipline and 
emerging profession.  From the perspective of 
a discipline, exercise physiology involves the 
study of the physiological responses of the 
body to inactivity, physical activity, exercise 
(acute adaptations), and exercise training 
(chronic adaptations).  The diverse topics to 
study and master within the field of exercise 
physiology can be overwhelming for many 
students (Figures 1 and 2). 
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Figure 2. The topics studied as part of academic 

training in exercise physiology. 

Table 1 presents a list of undergraduate 
degree example course content and 
laboratory skills required to become an 
exercise physiologist.  Table 2 presents 
sample course content for the Masters 
graduate degree in exercise physiology 
within the U.S. (Bologna model) higher 
education structure.  There are some 
noteworthy features of the content of 
Tables 1 and 2.  Quality academic 
preparation in exercise science/physiology 
requires a sold basic science foundation, 
consisting of math, physics, chemistry, cell 
and molecular biology, and biochemistry.  It 
is unfortunate that the university course 
accreditation requirements of ESSA within Australia do not require such basic science at the 
time of this writing (2013).  This differs to course structure within the U.S. and the United 
Kingdom, where basic science content is a clear need in the preparation of graduates in 
exercise physiology! 
 
In addition to basic and applied science content, laboratory skills are a large component of 
exercise physiology, and involve exercise testing for the purposes of disease detection and 
heart function through electrocardiography.  Added exercise testing involves quantifying 
physical fitness components such as cardiorespiratory and muscular endurance, muscular 
power, muscular strength, and body composition.  Additional laboratory tests exist for further 
analyzing specific features of human physiology during exercise, and these will be discussed 
and demonstrated in other sections of this book. 
 
Physiological systems responsive to exercise and that form the major topics of study in 
exercise physiology are muscle metabolism, muscle contraction, neuromuscular function, 
metabolic responses to exercise, cardiovascular and pulmonary physiology, skeletal 
physiology, neuro-endocrine function, fluid balance, and thermoregulation.  Additional specialty 
topics within exercise physiology include exercise testing, sports nutrition, environmental 
physiology, ergogenic aids, pediatrics and aging, diagnostic clinical exercise testing, fatigue 
mechanisms, and exercise and health. 
 
Table 1. The academic subjects recommended for quality undergraduate education and training 
in exercise science/physiology.  
Suggested undergraduate course content preparation for study in exercise physiology 
Undergraduate 
Science Pre-requisites Core Curriculum Electives 
Human biology/physiology Kinesiology Molecular biology 
Human anatomy Historical and professional 

issues 
Cell biology 

Organic chemistry Fitness assessment and 
exercise prescription 

Calculus 

Biochemistry Clinical exercise testing Trigonometry 
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Physics Exercise and disease 
prevention 

Nutrition 

Algebra Electrocardiography Motor development 
Biomechanics Strength training and 

assessment 
Computer programming 

First Aid Body composition Business 
Computer skills Pediatric/Aging and 

Exercise 
Sports administration 

Human nutrition Exercise physiology-Intro Athletic injuries 
 Exercise physiology-

Advanced 
Statistics 

 Cardiac/Pulmonary/Diabetes 
rehabilitation 

 

 Personal training  
 Sports physiology  

 
Table 2. The academic subjects recommended for quality graduate training in exercise 
science/physiology. 

Suggested graduate course content preparation for study in exercise physiology 

Graduate 
All undergraduate science 
and core curriculum 

Exercise and metabolic 
biochemistry 

Molecular biology laboratory 
techniques 

 Environmental physiology Epidemiology 
 Advanced human 

physiology 
(neural, muscular, 
cardiovascular, pulmonary, 
endocrine, renal) 

Pharmacology 

 Advanced exercise 
physiology 

Medical physiology 

 Statistics- ANOVA, 
multiple regression, 
multivariate 

 

 Advanced laboratory 
techniques 

 

 Advanced clinical exercise 
testing 

 

 
 
Given the large number of university programs of exercise physiology or exercise science, 
there are a large number of students who major in exercise physiology in the Australia, the UK, 
the United States and throughout the rest of the world.  However, the development of exercise 
physiology as a profession within the U.S. only began in earnest in 1998, and as such is in its 
infancy.  Nevertheless, countries such as Canada, Australia, Brazil, South Africa, Sweden, 
Finland and Norway are far ahead of the U.S. in the development of exercise physiology and 
fitness as discrete professional fields of employment.  Australia is currently the world’s model 
for incorporating university trained and qualified exercise scientists/physiologists into the 
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government health care system.  As such, after graduating from university in exercise 
science/physiology, exercise physiologists can be included in patient referrals from physicians 
for exercise training and testing, and be paid for this service within the Australian health care 
system. 
 
In Brazil, to become a personal trainer you must graduate from a recognized university 
program of exercise science.  Compare this situation to that of the U.S. where anybody, 
regardless of academic background, who has enough money can complete a weekend course, 
pay for a certificate, and call themselves any number of exercise specialist or expert titles.  
This does not protect the discipline or profession, develop and oversee employment 
opportunities for students who graduate from a major in exercise physiology/science, ensure 
adequate wages worthy of training and competence, and last but not least, afford the public 
protection against unqualified individuals who label and market themselves as knowing more 
than they actually do in the realms of exercise, fitness, training and health. 
 
The irony of all of this is that when I came to the U.S. to study exercise physiology in 1985, the 
U.S. was the place to be.  How strange it is, that now 28 years later, many other countries now 
lead the world and far supercede the U.S. in the professional development of exercise 
science/physiology. 
 
After I explain all of this to my students, I then make sure I do not end this topic on a sour note.  
I am an exercise physiologist because it is my passion.  When I was an undergraduate student 
in Melbourne, Australia, I studied exercise physiology as a component of my undergraduate 
degree in physical education, from which I graduated in 1978.  Wow, that sounds so long 
ago!!  Anyway, as soon as I read my first research and academic reviews on topics within 
exercise physiology, I knew that was what I wanted to do.  I dreamed of running an exercise 
physiology teaching and research laboratory, of studying and working in the U.S., and of 
making an impression within the field.  I have had no regrets, as sometimes dreams really do 
come true. 
 
Exercise physiology remains a very important field of study and professional practice, even if 
such employment may not be titled exercise physiology.  Realistically, many undergraduates, 
Masters and Ph.D. qualified individuals find employment within medicine, nursing, an athlete 
testing business, university-based academia, or entrepreneurial efforts.  Knowledge of and 
competence in laboratory skills of exercise physiology remain incredibly marketable to those 
who can prove to have excelled and have potential.  You just need to know that due to the 
poor professional framework of the discipline and profession, and the large competition you 
have for good jobs, you need to make sure your training is as advanced as possible.  You 
need to show how superior you are to any one of those weekend certificate pretenders, which 
means attending a university offering a science-based and academically rigorous 
undergraduate degree.  If you go on to get complete an Honours year (Australia), or a 
Masters degree, or a PhD, it also has to also be academically rigorous with a quality research 
component to learn and develop research skills. My bias is for higher education degrees to 
also have subject components to improve and broaden knowledge, for without knowledge, you 
are handicapped to produce quality scientific research!  Australia is currently struggling with 
this issue across all higher (post-graduate) education degrees. 
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If you intend to extend your education to a Ph.D., then my suggestions may shock you.  If you 
come from quality undergraduate and Masters (higher education/tertiary/post graduate) 
programs, and you reside in the U.S., then you should consider completing a Ph.D. in Europe, 
Australia, or Scandinavia.  The typical research Ph.D. degree in the U.S. is more study than 
research, and may leave you needing to complete a post-doctorate to get sufficient training to 
become a more independent researcher.  The trouble is that given the lack of professional 
development of exercise physiology, there are limited grants and post-doctoral opportunities 
available, and those that do exist are less exercise physiology and more disease prevention, 
molecular biology or medicine.  When in the U.S., I encourage my best students to seek 
overseas Ph.D. options, as these are about 90% research.  For U.S. educated students who 
have already taken a wealth of quality course content through the Masters degree (note that 
this only applies to a small percentage of U.S. students who attain the best grades from high 
quality undergraduate and Masters programs), the European model Ph.D. degree can be 
argued to better prepare quality students for immediate and more successful progress in 
employment within academia anywhere in the world. 
 
For Australians who aspire to higher education, my recommendations are obviously different.  
The typical Australian undergraduate degree is 3-years, with an added year required to meet 
Exercise and Sports Science Australia (ESSA) accreditation as an Accredited Exercise 
Physiologist (really just a clinical exercise physiology specialization).  The recommended route 
to a PhD in Australia is to complete an Honours year.  Depending on the university, this could 
have some course work, but regardless of this, there is minimal subject content so that the end 
product of a research thesis is the focused outcome.  This can be a valuable experience if you 
are lucky enough to align with the right mentor.  However, for most, the Honours year is too 
short for optimal education and training, and as such is a rushed entry into the world of 
science.  I am concerned that for too many Honours students, this is a negative introduction to 
science and post-graduate education.  Clearly, the countries of the world who have structured 
their higher education systems with a 2-year Masters degree entry into the PhD (Bologna 
model), and not an Honours year, have done so because of the dysfunctional traits of the 
Honours year.  As these countries form the majority of the world, leaving Australia a standout, 
this is a bit embarrassing to me as an Australian academic.  Personally, I would recommend 
Australian students to invest in a two-year research and subject Masters degree, and then 
progress to the PhD.  This will provide one more year of acquired knowledge and 
physical/emotional maturity prior to entry into a PhD, and consequently, make the PhD more 
meaningful, of higher quality, and better prepare for the commencement of a university 
teaching/research career. 
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Glossary Words 
 
exercise physiology the discipline and emerging profession involving the study of how 
exercise, physical activity and sedentary living influence the human body. 
 
discipline a topic of academic inquiry. 
 
profession a field of employment governed by members of the field, and characterized by 
standards involving academic accreditation, licensure, and other aspects that exclude 
others from performing the profession without adequate qualifications. 
 
exercise physiologist a person that meets qualifications to work in exercise  physiology. 
 
personal trainer a person who coaches others in exercise training for specific 
improvements or goals.. 
 
physical education a teaching specialization involving the exposure of children in school 
to daily physical activity and exercise, in pursuit of the development of a life-long active 
lifestyle. 
 
Bologna model is the general term used to label the structure of the European higher 
education system resulting from the Bologna Declaration of 1988.  The name results from 
the fact that the meetings leading to this declaration occurred at the University of Bologna. 
 
Honours year refers to the added year of study and/or research that occurs after the 
completion of a 3-year degree, or is embedded into a 3 or 4-year degree in some courses.  
In Australia, completion of the Honours year to a high standard is the “fast track” to 
qualified entry into a PhD degree. 
 
Masters degree is typically a 2 year (though in Australia it could be as short as 1 year 
depending on the discipline/profession) higher education qualification that can be 
completed as subjects, or a mix of subjects and research.  
 
PhD is the acronym for the Doctor of Philosophy degree which is awarded by universities 
for their highest level of learning and/or professional preparation.  The term has historical 
precedent, as the “philosophy” component dates back to the Latin word “philosophiae”, 
which based on Greek translation means “love of wisdom”. 
 
Exercise and Sports Science Australia (ESSA) is the professional body of exercise 
science within Australia. 
 
Accredited Exercise Physiologist (AEP) refers to the professional title of graduates 
from exercise science in Australia who meet the clinical exercise physiology requirements 
for accreditation with ESSA, and in so doing, receive recognition to practice the AEP 
profession within the Australian Health Care system. 


