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If you ask your neighbor, your lay acquaintances 
or friends what they think of when they hear 

„sports medicine,“ they will undoubtedly cite 
the classical image of the sports doctor, running 
onto the soccer field with his hair blowing about 
to apply ice spray to treat acute pain. Probably 
this image of the energetic, sports-enthusiastic 
doctor, which is promoted by the media, cont-
ributes to the popularity of the specialty sports 
medicine among medical students. A survey of 
beginning students about their later professional 
dream position put this specialty in first place se-
veral years ago, well ahead of several well-known 
clinical disciplines. 

Such surveys indicate a positive perception of the 
specialty but are based on a lack of knowledge con-
cerning the actual area of activity and professional 
possibilities of real sports medicine. It thus appears 
worthwhile to elucidate again the central points of 
sports medicine. 

Of course sports traumatology occupies an out-
standing and important place in the interdiscip-
linary cannon of sports medicine and can thus be 
considered the first pillar of sports medicine. At the 
same time, the specialty also serves a whole series of 
other aspects, frequently oriented to sports-science 
and training, within clinical medicine. As I see it, the 
application of physical activity is primary in health 
promotion and therapy: Sports as medication – in 
addition to sport traumatology certainly the second 
pillar of sports medicine. 

The positive influence of physical activity and 
fitness on overall mortality can be considered these 
days as scientifically proven (3, 10). At the same time, 
the theme of new possible applications of this “Exer-
cise, the Wonder Drug! Keeps on being published. 
Sports medicine continually provides important con-
tributions to the use of sport as medication, there are 
didactic, physiological, molecularbiological, clinical, 
training science and of course preventive approaches 
in the publications. 

The professional challenge also consists of brin-
ging physical activity as a health benefit positively to 
measurable development. The diverse target groups 
must be motivated to real and life-long regular par-
ticipation in sport. Though this at first sight seems 
self-evident, it is in reality a demanding task: Taking 
medication or brushing teeth, which is so often cited 
in this connection, are absolutely not comparable to 
a daily endurance run as far as personal exertion are 
concerned. In order to make meaningful exercise 

interventions lasting, frustrations due to erroneous, 
inadequate exercise must be avoided and positive 
conditioning strategies developed. This succeeds in 
sport medicine on the one hand through scientific 
instruction and description of biological mechanis-
ms of action and also through optimization, manage-
ment and documentation of the scope and intensity 
of exercise programs and sporty training sessions for 
healthy or sick persons. The be-all/end-all is the rela-
tionship between the dose and the subsequent effect. 
What dose of physical strain brings what adaptation 
effect? Which brings us to our third broad field: per-
formance physiology and performance diagnostics. 

The method of breath gas analysis in exercise, 
spiroergometry, was first used many years ago, in-
spired by scientific articles from Germany, England 
and Scandinavia (1, 2, 6), by which the exercise-in-
duced supply of metabolic energy could be depicted 
and quantification of the personal need in dynamic 
physical activity was enabled. German language 
sports doctors were among the first at that time in 
working out the term „anaerobic threshold” which is 
still used today (5, 7, 11). A great advance was made 
by the further development of the measurement of 
blood lactate concentration in exercise, which was 
still quite complicated and expensive back then 8). 
By drawing  small quantities of capillary blood, the 
relationship of energy metabolism in the human body 
could be analyzed immediately during physical exer-
cise for the first time without the great methodical 
expense of spiroergometry. With the development of 
the lactate method and sports medical performance 
diagnostics a field developed which dominated the 
importance and the interest in performance physio-
logy within sports medicine for many years.  

Looking back, the practical interest in perfor-
mance diagnostics was also motivated by its special 
application in elite sports, driven by the geopolitical 
block constellation of that period. The number of gold 
medals won at major athletic events were at that time 
more a matter of state than commercial interest. In 
many places and many times, as we know, every pos-
sible meanswas used (and even demanded) to achie-
ve the goal of possible athletic predominance. Some 
of these were unethical and criminal methods like 
doping, but on the other hand, performance diagno-
stics benefited greatly of course from the high level 
of state interest in elite sports. Scientific performan-
ce diagnostics in the hands of sports medicine was 
promoted by the state as a welcome instrument for 
optimizing training effects, for documentation and 
training-scientific management of elite sports 
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with endurance components. Correspondingly the intensity of 
research and development at that time enabled excellent appli-
cation possibilities, as it still does, even outside elite sports.  

In the thirty years since reunification, the position of per-
formance diagnostics and the corresponding application areas 
have clearly shifted with the geopolitical situation and the posi-
tion of high-performance sports. Elite sports were democratized, 
so to speak, in the reunified Germany. The originally very elitist 
methods of physiological performance diagnostics are now ac-
cessible without problems even for leisure athletes in a number 
of private institutes. Competitive sport is conducted less by 
membership in a club or league; especially in running we are still 
seeing a great boom in giant mass events with performance cha-
racter and thus also a marked demand for generally accessible 
endurance performance diagnostics. As a logical consequence, 
performance diagnostics has not remained as a scientific-sports 
medical domain of public facilities. Rather, many small and pri-
vate institutions have taken up the topic. In institutional sports 
medicine, performance diagnostics are additionally still offe-
red, especially in combination with sport-fitness examinations 
(usually in dialogue with trainers and managers in sports) and 
for designing preventive training programs. Without medical 
preventive diagnostics, endurance performance diagnostics is 
meanwhile used profitably with appropriate expertise by trai-
ning scientists and in general sports management outside sports 
medicine. 

One unresolved discrepancy in the general understanding of 
performance-diagnostic results has existed since the founder 
period: it is of uncontested scientific relevance that the machi-
nery of intracellular processes of energy supply be particularized 
as a model and the degree of the individual factors thematized 
for specific demands. For example, alone for the molecule lacta-
te, important regulation and signal properties could be found in 
the past few years in addition to its function as an energy carrier 

(4). But despite all relevance of the connections, the available 
measuring methods deliver indications and a basis for discus-
sion at best, but no way diagnostically unequivocal useable flow 
and condition parameters for quantification of the postulated 
complex metabolic system under exercise. A generic-practical 
application of differentiated models for assessing real charac-
teristics, such as „endurance performance capacity“ or „sprint 
capability“, makes meaningless the round robin discussion over 
assumptions of system equilibrium which cross and recross se-
veral times. The corresponding, presumably more advanced 
methods are always found in the popular market, but useable 
scientific evaluations are frequently not given or hard to test due 
to intangible target parameters.  

By contrast, if we look for reliable parameters for validati-
on of endurance performance diagnostics, measuring the real, 
physical performance and performance capacity of people is 
increasingly easy and durable with modern methods (9). Sports 
medicine finds a connection to future technologies thus by the 
application of newer measuring systems of movement analysis 
and pattern recognition in the Wearable measuring systems, 
which are currently available everywhere. In this, especially the 
usually internet-based technologies are cited, which with new 
types of sensors enable areas of use for daily data recording in 
Smartphones or Smartwatches. But we are still only at the be-
ginning when the question arises of interpreting the recorded 
exercise patterns and ascribing them to the desired health and 
training effect. The chance is there: for the first time, physiolo-
gical performance diagnostics can be evaluated in ambient di-
agnostics for the health-related effects of exercise, performance 
and performance capabity in everyday living. In addition to the 
already existing three pillars of sports medicine, we may well be 
seeing the birth of a fourth – the application, interpretation and 
use of extensive data quantities gained in new technologies in 
the context of  the exercise-related promotion of health. �
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