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Summary
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Evidence concerning the beneficial effects of exercise training and physical activity is overwhelming
and includes improvements in exercise performance, quality of life, and the prevention and
treatment of chronic diseases. The obtained training effects as well as potential health risks during
exercise are triggered by the exercise-induced acute physiological responses which depend on the
prescription of the particular exercise. Therefore, it is highly relevant to prescribe exercise as
individually and accurately as possible, particularly in patients with chronic diseases. However,
detailed knowledge regarding the dose-effect relationship between the prescription of exercise and
the acute physiological responses is lacking.
A consistent model for exercise diagnostics is the basis of an adequate exercise prescription. Our
research team combined performance diagnostics and aerobic exercise prescription to design a
methodological approach that is physiologically based [V, VI, VIII, X, XI]. Our model for exercise
performance diagnostics includes the determination of individual and physiologically justifiable turn
points (TP1, TP2) (thresholds). These turn points, which are determined during incremental exercise
tests, are based on actual individual physiological data such as blood lactate (La), heart rate (HR), and
ventilation (VE) or other gas exchange parameters. The physiological patterns of these parameters
are stable across different populations. Therefore, this “turn point model” should be the principle for
a subsequent prescription of exercise intensities in order to induce exercise stimuli and acute
physiological responses that are adequate for individual subjects and homogeneous within a group of
subjects. The principles of the turn point concept do not only apply to endurance training, but also to
most other areas of training research such as warm-up strategies, regenerative training, sports
games, sprint training, and strength endurance training as well as to occupational workloads.
But what is the optimal intensity and duration for continuous and intermittent exercise training? The
manipulation of one single exercise component may result in markedly different acute physiological
responses influencing training effects and health risks. Importantly, the acute responses yielded by
particular exercise protocols should be known before the exercise begins. They should be
prospectively controllable and predictable via the exercise prescription, which, for this reason, needs
to be well-designed. This applies for both continuous and interval-type exercise.
In particular, the application of aerobic high-intensity interval exercise (HIIE) has become the focus of
attention in the last decade since it has been shown to induce similar or even greater improvements
in aerobic capacity than continuous exercise (CE) in healthy individuals and patients with chronic
diseases. However, the prescription for aerobic HIIE is much more complicated compared to CE and
often fails to be individualized and accurate in training practice and scientific studies. For this reason,
we established a novel and consistent prescription model for aerobic HIIE which is physiologically
based and allows for a prospective regulation and prediction of acute physiological responses [I, X,
XI]. The single components of HIIE (peak workload (Ppeak), peak workload duration (tpeak), recovery
load (Prec), recovery duration (trec), and the resulting mean load (Pmean)) are set by means of the
following equation: Pmean = (Ppeak * tpeak + Prec * trec) / (tpeak + trec). This methodological approach to
HIIE was applied in several studies in health and disease by our working group [II, III, IV, VII]. It allows
for a customized application of aerobic HIIE in different areas of life including training therapy,
competitive and recreational sports, public health, and occupational work.
Beside the scientific developments, it will be increasingly relevant to enhance public awareness and
acceptance of science and research in general and of sports science in particular. Therefore, it will be
an important task for the academic community to convey scientific insights and current research
findings to a wider public and to present these insights and findings in an exciting and
understandable way.
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