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Performance in individual events require an unique combination
of different multi-factorial (psychological, physical, technical) capacities.
To target these characteristics and elicit specific adaptations, training
must be focused on the desired elements of performance1. Moreover,
performance is multidimensional, making the quantification of the load
a complex issue. The desirable prediction of performance of any athlete
is extremely difficult in the upcoming months which preceding a major
international competition. The periodization of training based on individual responses to optimize the training process can be conceptualized
as a logical sequential of manipulating fitness and recovery phases,
following principles of specificity, overload and recovery to achieve
high levels of sports performance at the most important competitions.
The inception of this concept in the XX century is dated around
1952-1956. The USSR team achieved the second position in the Olympics because the athletes had not achieved their best performances at
the time of the Olympics. Then, a young researcher was asked to find
how to peak performance at the right time: Lev Matveev (1924-2006)
[transcription in English from the original in Russian] wrote his doctoral
dissertation on the problem. The theoretical basis of training was not
novel, Matveev based his ideas about periodization on the Theory of
Lauri Pihkala (coach of Paavo Nurmi), Hans Selye (General Adaptation
Syndrome [GAS]), Pavlov (stimulus-response, conditioned reflexes),
and Yakolev (supercompensation). His dissertation substantially modified the philosophy of training, its organization and science, and
became on the basis for the international success of the Eastern Block.
Matveev’s theory was applied on soviet athletes for the first time at the
1960 Olympic Games and USSR was the winner on the medal table.
A common criticism of this success has been due to the likely (and in
many cases confirmed) use of androgens, however, it is worth noting
that androgen use was not confined to the GDR and the USSR, in fact,
far from it, as androgen use was common in many countries during this

period. Thus, the idea that their success was solely due to drug use is
at best an oversimplification.
In the USA, J. Garhammer published one of the first papers dealing
with periodization specifically for strength training in athletes, particularly for strength power events. The classical model was also developed
and evolved by recognizable swimming coaches as James Counsilman
(USA) and Forbes Carlile (AUS).
However, his colleagues at the time often questioned the basis
of Matveev’s work. If only elite athletes are recruited for analyzing the
validity of the traditional model, the usage of parametric statistics is
more than doubtful. Those athletes are at the very end of a normal
distribution curve, so they do not follow a normal distribution for a
correct experimental design2. Although Matveyev originally dealt with
elite and high-level athletes, an advantage of Matveyev’s conceptual
paradigm was that it could be applied to athletes of any level in contrast
with the criticism of other soviet sport scientific (e.g. Vladimir Zatziorsky).
The known “traditional periodization” has not been indifferent to
controversial positioning of different theories which are reflected in
the scientific literature. Two important issues have been discussed in
the literature. Firstly, traditional periodization has been criticised by
authors from the Eastern countries. Several sports scientists and coaches, including Bondarchuk, Verkoshansky and Issurin noted potential
problems with the traditional periodization paradigm. A contemporary
of Matveyev, Yury Verkoshanky was a sport scientist, working primarily
with track and field, who developed the Conjugated Successive System
of Training as an alternative to traditional periodization models. Issurin,
contemporary with both Matveyev and Verkoshanky also noted potential problems with the traditional concept and developed the Block
Periodization model. Verkhoshansky also criticized the technique used
to manage periodization [training units] as rudimentary, “… knowing
the typical microcycles, which are formed like children’s construction
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blocks, the following larger part (mesocycles) that in turn configure the
large microcycles…”3. Issurin4 mentioned the need to change the old
theory of training and accept a new implementation of the modern
demands for competitive athletes. The same author highlighted a few
weak points in the traditional periodization as frequent performance
peaks within the same competition year, and a deep and specialised
focus on the effects of training in a relatively short time. It was due to a
change in the international rules for amateur athletes in 1981, allowing
athletes to accept money for competition, precipitated considerable
discussion and debate as to whether an athlete should be in good shape
over a relatively long time or an excellent shape for a single major event.
Because of this change many athletes, particularly in track and field,
started to modify their training according to “market” rules2. Rather than
trying to peak when it counted, athletes had to perform over relatively
long-terms, often to make a decent living2. This alteration in rules and
changes in the competition calendar of many sports began to alter
training considerations and methods.
Besides, the criticism of the periodization in the last years5 supports
the idea about how periodization dictates should be understood as
hypothetical and tradition-driven assumptions rather than evidence-led
constructs. Kiely5 questioned the classical periodization paradigm used
in different articles selected, asserting that Selye’s Theory of the GAS as a
generic predictable biological response should be formulated towards
neurobiological aspects of human performance. Cunanan et al.6 argued
that GAS has proven to be an instructive framework for understanding
the training needed to induce functional adaptations. From our point
of view, a periodized program may be advantageous given the need to
plan training around practice and competitions throughout the season.
In addition, Kiely5 also criticized the concept of periodization because he considered that it was not “flexible” enough to meet the athlete’s
needs. Conversely, Cunnagan et al.6 affirm that this type of criticism
usually stems from the often erroneously stated and very typical confusion of periodization with programming. The terms periodization and
programming has been wrongly interchangeable by the researchers.
The periodization is conceptualized as the macro-management of the
training process concerning the annual plan. Whereas periodization
(long-term global organisation of training) and programming (shortterm prescription of training sessions and sets) are different.
The sports scientists have evolved numerous and different periodization approaches including traditional, blocks, and other variations
such as flexible (day-by-day), reverse, each offer a differing rationale and
template for the sub-division of the program into sequential elements.
However, a recent systematic review of González-Ravé et al.7 aimed
to identify the main characteristics of endurance training for highlytrained swimmers. The results showed as the traditional version of

periodization8-10 was the model conducted in the majority of studies.
The traditional model has been the staple of many swimming coach
education programs for several decades and enjoys substantial popularity in high performance swimming in many countries, although
the fact that other periodization models have not been examined in
the literature according to the inclusion criteria of this study does not
necessarily imply that they would not be effective in elite swimmers.
Designing training programs is challenging to induce optimal
training adaptations and maximize performance for athletes. Despite
traditional training periodization provides coaches and athletes basic
guidelines for structuring and planning an effective training for twothree peaks of performance. This periodization has resulted successful
at present in individual sports as shown Solli et al.11 or Arroyo et al.12. A
major limitation of this approach is its inability to elicit multiple peaks
for repeated competitions over the competitive season as required the
contemporary elite sport.
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