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Scientific discovery, as a unique pathway to discovering the Truth, is
a critical vehicle for accessing Truth in modern technological
societies.

The search for Truth, and the systematic organization of experiences, 
may be what lead societies to become technological. 
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Learning Outcomes

Understand the concept of Macro/ 
Mesoand Micro cycle planning

Understand the concepts of
periodization (different forms)  and 

programmation

Be able to construct a basic
Mscrcycle
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For example, how many coaches read publications or
attend to sport sciences conferences?

The reality is that what matters the most for coaches
and players is the outcome, which is unfortunately
rarely straightforward with the sport sciences.

IJSPP, Buchheit,2017
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background

Performance in individual events require an 

unique combination of different multi-factorial 

(psychological, physical, technical) capacities.
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¡ There is a wide array of definitions used to describe the concepts of periodization

¡ The search would stop once 80 definitions were acquired. An additional seven definitions
were added during the review process. Of these 87 definitions of periodization, 25 
represent programming, whereas 62 represent a long-term approach.

¡ Some common themes in short-term definition include the manipulation of training 
variables(i.e., load, volume, frequency, and exercise selections) throughout the training 
cycle, which has been scrutinized to represent programming as opposed to periodization
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It is recommended that coaches begin the planning process by creating
a annual plan (or larger time-period relevant to the sport of
competition) to serve as a road map for the overall training
process. The annual plan includes all training, competition, 
and associated endeavors to project the
entire training year, while periodization is used to organize
the annual plan into fitness phases and timelines

8
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A simple question for attendants:

What Important Aspects Do You Think Should Be Included When
Designing Your Annual Plan ?
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What information do I need before planning my season?

1. Swimmer’s Background: 

- Age, height, weight, years of training, previous injuries…
- Previous volume, TID, Periodization… last season.

- Complementary information:

-Does the swimmer achieve the goals in the last season?
-was the swimmer ready for the next stage?
-what is the major competition in this season?

2.  Main competitions in the current season.

11

1. To plan effectively it is essential that you develop your knowledge of
the energy systems utilised in training and competition.
2. You have to understand its all about working the right systems at the
right time.
3. Use the correct system that a young swimmer can physically deal with
The energy systems concentrated on for a Senior swimmer will differ to
the ones that an age group swimmer will focus on.

Extracted to: Principles of Planning by F.P.Furniss
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What is periodization?

Periodization is a process that serves as the macromanagement
of an athlete’s training program in the context
of the annual plan. Matveyev’s original model of
periodization was developed through monitoring of
Soviet athletes preparing for the 1952 and 1956 Olympic
Games

14
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Editorial. The traditional periodization in 
individual sports: providing effective responses 
to both new and old problems.

• 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.

• 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.
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González-Ravé, 
2021
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Editorial. The traditional periodization in 
individual sports: providing effective responses to
both new and old problems

• 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.
José Mª González Ravé   - TyP ED 16

González-Ravé, 
2021

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).

Esta foto de Autor desconocido se concede bajo 
licencia de CC BY-NC-ND.

16

https://videosnatacion.com/como-ser-campeon-en-natacion/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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• 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 design.

González-Ravé, 
2021

17

•

• 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).

González-Ravé, 
2021
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Selye’s Theory of the
GAS as a generic
predictable biological
response should be
formulated towards
neurobiological aspects
of human performance.
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Periodización vs. Programación 
(Cunnanan et al, 2018)

Dr. José María González Ravé

Periodización:

“Macroges0ón” del proceso de entrenamiento 
asociado a periodos de 1empo:

v El 1empo se asigna en varias fases del 
proceso de acondicionamiento 7sico 
que se alinean estratégicamente de 
manera unilateral en función de un 
calendario de compe1ciones.

v Proporciona un proyecto que permite 
an1ciparse y asignar estructuras de 
entrenamiento con el obje1vo de 
adhesión y consecución de 
caracterís1cas específicas de condición 
7sica.

Programación:

“Microgestión” de la etapas delineadas de 
entrenamiento:

v Cuando se construye adecuadamente, el programa 
de entrenamiento debe diferenciar el continuo de 
tiempo en estruturas diferenciadas según los 
objetivos previstos.

v Crea la organización de varios componentes de la 
programación (es decir, frecuencia de la carga de 
entrenamiento, volumen e intensidad del 
entrenamiento, selección y orden de los ejercicios, 
número de series y repeticiones, etc.).

v Garantiza una variación adecuada de los factores 
de entrenamiento para modular la fatiga y 
optimizar las adaptaciones a largo plazo.

20
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Periodization and Block Periodization in Sports: emphasis 
on strength-power training: A provocative and challenging 
narrative 

Stone et al. 2021

2 models OF periodization

TRADITIONAL 

BLOCKS (ATR) 

As a result of this misunderstanding, several forms of programming
such as “autoregulatory periodization” “flexible
periodization, “tactical/technical periodization, “agile periodization,”
etc. have been created that are purported to offer
increased flexibility and address the individual characteristics
and attributes of athletes

REVERSE 

Single y multiple factors

21

Reliability in periodization studies 

• External validity (i.e., the extent to which 
the results of a study can be generalized to 
other situations).

• Longer studies also have a greater degree of 
internal validity (i.e., the degree of confidence that 
can be placed in the causal relationship between 
the intervention and the outcome). This outcome 
is a consequence of the number of confounding 
variables that account for the identified effects (or 
lack thereof) in shorter-duration studies, which 
reduce THEIR DEGREE OF INTERNAL 
VALIDITY.

22
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Scientists across most fields are directly and/or indirectly encouraged to 
publish positive rather than negative results.

A critical problem with this practice is that it CREATES A FALSE 
PERCEPTION OF “TRUTH”.

Positive publication bias also wastes important resources, such as time and 
funding committed to explore the effect of an intervention. Such effects may
have already been deemed to be ‘non-significant’ or trivial on numerous
occasions, but the results were never PUBLISHED..

23

Insufficient scientific transparency• Generally, the term open science refers to 
activities designed to make the scientific processes 
transparent and accessible. 

• This approach includes sharing research materials, 
data, exact analysis, workflow, and more.

• Sharing research materials allows others to build 
on prior prior work, conduct robust meta-analyses, 
re-analyze and interpret results based on different 
statistical tests, control for errors, limit fraud, provide 
directions for replication.

24
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• More than 95% of papers investigated the

‘physical’ factor (mainly strength). 

• Research on long-term effects was absent (no 

study lasted more than nine months). 

• Controlling for confounding factors such as 

nutrition, supplementation and medication

was largely ignored.

• Data analysis was biased as dispersion in 

responsiveness was ignored when discussing

the findings. 

• Overall, research on periodization fails to 

analyze the conceptual premises proposed by

these approaches.

25

Periodización:

• ¿Qué tipos de modelos de periodización son los más usados entre los 

entrenadores de natación y se encuentran recogidos en la literatura científica?

26
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¡ TO SUPPORT CASE STUDIES . OR SERIES OF CASE STUDIES.

¡ Case studies can serve as a potent communication strategy to 
nonscientist coaches if presented as narratives. 

¡ Conducting case studies in conjunction with coaches can serve as a “buy-
in” strategy that can establish and strengthen relationships between
scientists and coaches and thus create possibilities for future research
collaborations.

28
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ALGÚN EJEMPLO
PERIODIZATION FOR A WORLD-CLASS 400 METRES 

INDIVIDUAL MEDLEY SWIMMER.

Jose Maria Gonzalez-Ravé, David Pyne, Jose Antonio del Castillo, Fernando González-

Mohíno, Michael H Stone.

Over 52 weeks, a traditional periodization model was designed on three macrocycles (each one 
divided in general physical training (GPT) and sport-specific physical training (SSPT) and 
competitive phase (CP). The training Intensity Distribution (TID) follows a pattern of traditional 
pyramidal model in GPT, and in the SSPT and CP follows a polarized and a threshold model 
Weekly volume ranged from 25 to 79.2km in the 1st macrocycle, from 24 to 87.4km in the 2nd
and from 25 to 89.6km in the 3rd . 

29

ALGÚN EJEMPLO

PERIODIZATION FOR A WORLD-CLASS 

400 METRES INDIVIDUAL MEDLEY 

SWIMMER.

Jose Maria Gonzalez-Ravé, David Pyne, 

Jose Antonio del Castillo, Fernando 

González-Mohíno, Michael H Stone.

30
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Periodization

• •Annual Cycle—1 Year period

• •Macro Cycle—The Annual Cycle broken into three year periods of 15—20 
weeks

• •MesoCycle—2—8 week periods

• •Micro Cycle—1 week period

31
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Planning the season: step by step
• 1. Add your competitions (main and secondary), and you should break up in 

two-three macrocycles.

• 2. go ahead: Let do this¡¡¡ plan the macrocycles.

33
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Planning the season: step by step
• 1. Add your competitions (main and secondary), and you should break up in 

two-three macrocycles.

• 2. go ahead: Let do this¡¡¡ plan the macrocycles.

35

Macro 1
Macro 3

Macro 2

36
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Planning the season: step by step
• 1. Add your competitions (main and secondary), and you should break up in 

two-three macrocycles.

• 2. go ahead: Let do this¡¡¡ plan the macrocycles.

• 3. Add the volume and TID

37
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Planning the season: step by step
• 1. Add your competitions (main and secondary), and you should break up in 

two-three macrocycles.

• 2. go ahead: Let do this¡¡¡ plan the macrocycles.

• 3. Add the volume and TID

• 4. Add the tests (monitoring biomechanical and physiological adaptations).

39
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To identify the main characteristics of endurance training for highly-
trained swimmers described by the training intensity distribution (TID), 
volume and periodization models. 

45
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The sprinters were characterized by training volume ranging 29,000-37,000m and the middle-distance 
group ranging 39,000-42,000m depending on the type of macrocycles used. 
Middle-distance group ranging 39,000-42,000m.
Long distance swimmers swam longer distances per week (58,100 ± 10,200 m than sprinters 43,200 
± 530 m) but not than middle distance swimmers (raw data not shown in the manuscript, 
~50,000m). 

Volume

48
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TID

Weekly training volume in z1 ranged from 13,500 ± 7,500m to 16,200 ± 8,400m., in z2 from 17,500 ± 13,100 to 
17,800 ± 13,700m.; z3: from 3,000 ± 2,500m to 2,500 ± 2,100m; z4: from 660 ± 540 to 620 ± 510 m, and z5: from 
610 ± 460 m to 540 ± 450 m. 

Polarized TID was 81% in z1, 4% in z2 and 15% in z3, while the threshold TID was 65%, 25% and 10% for 
z1, z2 and z3, respectively. The total training volume per week was similar in both groups (42 km). There 
was an improvement of 1% in 100m performance for the polarized TID group,

49

The results of this systematic review affirm the traditional version of 
periodization as the model conducted in the majority of studies. 

The fact that other periodization models have not been examined in the 
literature does not necessarily imply that they would not be effective in 
elite swimmers. 

Periodization

50
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Based on the results of our systematic review regarding the training units, 1 or 2 longer macrocycles, 
divided into 4-6 shorter mesocycles seems to be the most common options for training of elite 
swimmers. 
The division in two macrocycles stems from the hierarchy of the competitions, one held in the first 
macrocycle (typically national competitions or 25-m international competitions), with international 
competitions such as the Olympic Games, World Championships and continental championships held 
in the second macrocycle. 

Periodization

51

Study n Level sample // Age; 
Anthropometrics (Mean ± SD)

Training profile Type of 
design

Study 
Duration

Results

Mujika et al.11 18 swimmers: 10 

males, 8 female

National and international 9 Swimmers 

specialized in 100m 
event and 9 in 200m 

event.

Observationa

l

1 season (44 

weeks)

Not correlation between improvements in volume or 

training frequency.  GIR and GNI similar ↑ GIR: 6.6 ± 1.0 
and GNI 7.7 ± 1.9%

Age (years): 21 ± 3
Height (cm): 170±7; 

Weight (kg): 68±9

Avalos et al.25 13 Swimmers: 7 

Males and 6 
Females

National and international level 4 groups (PN, GG, 

GN, NG) of 
responders to the 

short-, mid-or long-

term training.

Observational 3 seasons Short-term training period: ↓ effect on PN, GG, GN, and 

NG . Mid-term training period: ↓ on PN, ↑ influence GG, 
moderate ↑ on NG. Long-term training period: ↑ effect on 

PN, GG, and NG, ↓ effect on GN

Age (years): 22 ± 3

Height (cm): 177±7; Weight (kg): 

66±10

Clemente-Suarez et al.24 17 Swimmers: 

Traditional and 
reverse 

periodization

National level Not specified Intervention 10 weeks Not change velocity at AerT intensity. Not changes in 

vVO2max. %Aer ↑ in TP than RPAge (years): TP: M: 17.3±0.6; F: 

18.5±1.9; RP: M:19.3±3; F: 15.6±2.6

Height (cm): TP: M: 179±1; F:176±6  

RP: M:178±8; F: 166±8

Weight (kg): TP: M: 71±3.5; F:62.5±6.8  

RPG: M:76±6.2; F: 54.2±4.2

Clemente-Suarez et al.19 17 Swimmers: 

Traditional and 
reverse 

periodization

National level Not specified Intervention 10 weeks VO2max of RP ↑ (ES=0.75) and [La-] at VO2 max ↓ (ES: -

0.49). Velocity at 4/ mmol l-1 [La-] not change. In TP group 
SR (Stroke rate) and RPE at VO2max (ES=0.38) ↓ and SI ↑

(Stroke Index) at VO2max (ES=-0.02)

Age (years): TP: M: 17.3±0.6; F: 

18.5±1.9; RP: M:19.3±3; F: 15.6±2.6

Height (cm): TP: M: 179±1; F:176±6  

RP: M:178±8; F: 166±8

Weight (kg): TP: M: 71±3.5; F:62.5±6.8  

RP: M:76±6.2; F: 54.2±4.2

Pollock et al.26 18 Swimmers 5 World record holder, 5 World 

Medallist. 7 European Medallist, 5 
Olympic/world Finalist

8 Swimmers SD, 7 

Swimmers MD, 3 
Swimmers LD

Observational 1 season (Sep-

Aug)

SD more "Pure speed" sessions than MD (=0.003) and LD 

(p<0.001). LD more "Threshold" sessions than SD 
(p<0.0001). MD more "Tolerance" than SD (p=0.003)

Anthropometrics data were not 

specified
Hellard et al.21 127 Swimmers: 60 

Males and 67 
Females.

National and international level 4 Swimmers 

specialized in 50 m 
and 42 in 100-m 

events (sprinters); 

52 Swimmers in 200 
m and 29 in 400 m 

and longer 
distances (middle-

distance).

Observational 20 seasons 

(analysed the 
25 week prior 

the major 

competition of 
each season)

SD: Long group (greater training in <4 and >6 mmol l-1 [La-

], load peak 4 weeks before competition) best 
performance (6.0 ± 3.1%) compared to Balanced (6.8 ±

3.5%, P = 0.31) and Stable Flat (7.4 ± 2.9%, P < 

0.05)(highest TTL, greater training in >4-6 mmol l-1 [La-], 
load peak 6-8 weeks before competition)

Anthropometrics data were not 

specified

MD:  Short group slower performance (SD: 7.3   ±4.7%) 

than Balanced (5.8 ± 3.4%, P <0.10), Stable Flat (5.9 ±
3.4%, P = 0.13) and Long (6.3 ± 3.0%, P = 0.18)

Pla et al.23 22 Swimmers 13 

Threshold 
periodization, 9  

Polarized 

periodization

Elite juniors 9 freestyle, 5 

breaststroke, 4 
butterfly and 4 

backstroke 

swimmers

Intervention 12 weeks ↑ POL on 100 m performance. ↑ THR for V4mmol·L-1 (0.7 ±

1.6%) and V ̇O2 (5.8 ± 9.8%), whereas the results were 
unclear with POL.

Age (years):M and F: 17±3
Height (Cm): M: 178±10; F: 170±6

Weight (kg): M: 64±9; F: 59±9

52



6/10/22

27

Study n Training profile
Study 

Duration
Periodization

Macrocycle 
distribution

Results

Stewart and Hopkins15 25 swimming 

coaches (22 
Males and 3 

Females)

Sprinters and Middle 

distance SW

26 weeks Traditional 2 macrocycles (winter 

and summer)

SD: Positive correlation with weekly volume during post-competition 

and performance (r=0.56, *).
MD: Positive correlations between performance and weekly volume 

for build-up (r=0.55, *), speciality (r=0.76, ***); Longer intervals of 
lower intensity than SD (ES=0.5± 1.5); Greater weekly and session 

distance than SD (ES = 0.4 ± 1.2)
Avalos et al.25 13 Swimmers: 

7 Males and 6 
Females

4 groups (PN, GG, GN, 

NG) of responders to 
the short-, mid-or long-

term training. 

3 seasons Polarized 2 macrocycles per 

season

ST period: ↓ effect on PN, GG, GN, and NG . Mid-term training 

period: ↓ on PN, ↑ influence GG, moderate ↑ on NG. LT period: ↑
effect on PN, GG, and NG, ↓ effect on GN

Clemente-Suarez et al.24 17 Swimmers: 

Traditional 
and reverse 

periodization

Not specified 10 weeks Traditional 

and reverse

1 macrocycle over the 

10 weeks

Not change velocity at AerT intensity. Not changes in vVO2max. 

%Aer ↑ in TP than RP

Hellard et al.22 163 

Swimmers: 71 
Males and 67 

Females

66 M and 33 F sprint 

SW; 38 F and 62 M 
middle-distance SW; 33 

F and 66 M long 

distance SW

20 seasons 

(analysed 
the 11 

week prior 

the major 
competitio

n of each 
season)

Specific 

periodization 
for SD, MD 

and LD

1 macrocycle over 11 

weeks

SD: ↑ TTL and LMIT in TP, ↓ competition performance times (**). HIT 

training in TP between 30-60% TTL ↑ performance (***); During MT 
and LT the TTL and LMIT positive effect on performance (***). Also, ↑
HIT load from 20 to 50% of maximal HIT, ↑ performance in 50-100 m 

events (*)
MD: ↑ LMIT in TP ↓ performance (***), HIT during TP ↑ performance 

(**); in ST and MT the load in LMIT and HIT ↑ the performance (**).

LD: No effects LMIT during TP and ST, HIT positive effect during ST; 

During MT and LT, LMIT positive effect on performance (***)
Clemente-Suarez et al.19 17 Swimmers: 

Traditional 
and reverse 

periodization

Not specified 10 weeks Traditional 

and reverse

1 macrocycle over the 

10 weeks

VO2max of RP ↑ (ES=0.75) and [La-] at VO2 max ↓ (ES: -0.49). Velocity 

at 4/mmol l-1 [La-] not change. In TP group SR (Stroke rate) and RPE 
at VO2max (ES=0.38) ↓ and SI ↑ (Stroke Index) at VO2max (ES=-0.02)

Pollock et al.26 18 Swimmers 8 SD (50-100), 7 MD 

(100-200) and 3 LD 
(Above 400)

1 season 

(Sep-Aug)

MD and LD: 

Pyramidal; SD: 
polarized

SD and MD: 3 

macrocycles (Sep-
Dec)(Jan-Apr)(May-

Aug); LD: 1 macrocycle 

(Sep-Aug)

SD: Balanced training frequency during the season

MD: 3 load peaks during the season (Dec, Mar and Jul)

LD: 2 progressive load peaks (2nd highest) (Feb and May)

Hellard et al.21 127 

Swimmers: 60 
Males and 67 

Females

4 SW specialized in 50 

m and 42 in 100-m 
events (sprinters); 52 

SW in 200 m and 29 in 

400 m and longer 
distances (middle-

distance).

20 seasons 

(25 week 
prior the 

major 

competitio
n of each 

season)

Similar to 

traditional

2-3 macrocycles with a 

different distribution of 
meso-cycles.

SD: Long group (load peak 4 weeks before competition) showed the 

best performance (6.0 ± 3.1%) compared to the Balanced (6.8 ±
3.5%) and Stable Flat (7.4 ± 2.9%, *)  (load peak 6-8 weeks before 

competition)

MD:  Short group showed ↓ performance  (SD: 7.3±4.7%)  than the 
Balanced (5.8 ± 3.4%), Stable Flat (5.9 ± 3.4%, P = 0.13) and Long 

(6.3 ± 3.0%)

Pla et al.23 22 Swimmers 

(10 Females 
and 12 Males).  
13 Threshold 

periodization, 
9  Polarized 

periodization

9 freestyle, 5 

breaststroke, 4 butterfly 
and 4 backstroke SW

12 weeks Threshold and 

polarized

1 macrocycle over the 

12 weeks

↑ POL on 100 m performance. ↑ THR for V4mmol·L-1 (0.7 ± 1.6%) 

and V ̇O2 (5.8 ± 9.8%), whereas the results were unclear with POL.

53

Conclusions
Highly trained and elite distance swimmers follow a TID based on their primary event distance classification. Sprint 
swimmers used both polarized and threshold approaches TID, while middle swimmers followed a pyramidal and polarized 
TID, and long-distance swimmers followed a pyramidal TID. 

Taking into account the event distance, it seems reasonable to assume a weekly training volume between 30,000-40,000m 
for high level and elite swimmers, although polarized TID is associated with higher volumes. 

A traditional model of training periodization comprising 1-2 macrocycles divided into 4-6 mesocycles seems to be the most 
common coaching option. A peak in training load approximately six weeks before competition followed by a modest 
decrease during the following two weeks is a key factor in optimizing performance. 

The use of reverse linear periodization likely induces similar improvements to a traditional model in sprint swimming and 
warrants consideration. 

Other periodization models have not been reported in the scientific literature which does not necessarily imply that they 
would not be effective for high level swimmers.
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Clemente-Suárez, Fernandes, 
Arroyo-Toledo, Figueiredo, 

González-Ravé & Vilas-Boas 
(2015). 

Swimmin
g

Traditional 
periodization 7(4/3) 17.9 ± 1.9 6.5 ± 4.9 years of 

training 

experience and all 
of them 

competed at the 

national level at 
the time of the 

intervention

10 
weeks

337051 m
29366 m in zone 1, 

8300 m in zone 2, and 

35085 m in zone 3 

Heart rate variability and 50 m 
swimming performance 

Traditional periodization Decreased the 
values of the high frequency band, the 

number of differences between adjacent 
normal R-R intervals longer than 50 ms and 

the percentage of differences between 

adjacent normal R-R intervals more than 50 
ms . Reverse periodization no 

improvements in 50-m test. Increased the 
values of HF and square root of the mean 

of the sum of the squared differences 

between adjacent normal R-R intervals 
(RMSSD).  No improvements in 50-m test.

Reverse     
periodization

10 (5/5) 17.5 ± 3.2 159024 m 
133600 m in Z1, 12500 
m in Z2, and 12924 m 

in Z3 

Arroyo-Toledo, Clemente, & 
González-Rave (2013a)

Swimmin
g

Block
periodization 10 (0/10) 16.3 ± 1.1

moderately 
trained levels of 

competition 

10 
weeks

90000 m
9600 m in zone 1, 

5000 m in zone 2, and 

1400 m in zone 3 

Body Composition and 100 m crawl 
swimming performance

Block periodization Improvement in 100-m 
performance. Reverse periodization 

Increased fat-free mass while reducing 
significantly  values in fat mass and body 

fat percentage
Reverse     

periodization
10 (0/10) 15.6 ± 1.0 90000 m

9600 m in zone 1, 
5000 m in zone 2, and 

1400 m in zone 3  
**Entrenan 5 días pero 
solo hacen referencia a 

3 sesiones por semana 

Arroyo-Toledo, Clemente, 
Gonzalez-Rave, Ramos 

Campo, & Sortwell (2013b).

Swimmin
g

Traditional 
periodization 13 (7/5)

16.02±0.6

Regional 
competitive 

program with 
average 5 years of 

training for a 

competition

14 
weeks

324000 m
228000 m in zone 1, 

8200 m in zone 2, and 

14000 m in zone 3
100 m swimming performance and 

troke rate, distance per stroke, 

Specific swimm power and maximal 
drag charge

Significant improvements in 100 m 
swimming performance (6.9%), Specific 

swimm power (20.9%) and maximal drag 
charge (10.0%) by Reverse Periodization 
above Traditional Periodization values. Reverse     

periodization
13 (7/5) 212000 m

104000 m in zone 1, 
7000 m in zone 2, and 

38000 m in zone 3 

Clemente-Suárez,  
Fernandes,  de Jesus, 

Pelarigo, Arroyo-Toledo & 
Vilas-Boas (2018)

Swimmin
g

Traditional 
periodization 7 (3/4) 17.9 ± 1.9 

6.5 ± 4.9 years of 
train- ing 

experience, 
training 5 to 6 

days per week, 

with training 
duration between 

90 and 120 
minutes, and all of 
them competed at 

national level

10 
weeks

337051 m
293666 m in Z1, 8300 
m in Z2, and 35085 m 

in Z3 Velocity eliciting the blood lactate 
of 4 mmol/l, maximal oxygen 

uptake,  rate of perceived exertion, 
heart rate, blood lactate 

concentration, stroke rate, stroke 

length and stroke index

Stroke index increased and stroke rate and 
RPE at vVO2max decreased after 

performing Traditional periodization. The 
reverse periodization increased the 

Vo2max. Reverse     
periodization 10 (5/5) 17.5 ± 3.2 159024 m

133600 m in Z1, 12500 
m in Z2, and 12924 m 

in Z3 

Clemente-Suárez, 
Dalamitros, Ribeiro, Sousa, 

Fernandes & Vilas-Boas 
(2017).

Swimmin
g

Traditional 
periodization

7 (3/4) 17.9 ± 1.9 

6.5 ± 4.9 years, 
and

were all 
competing at the 

national level

10 
weeks

337051 m
293666 m in Z1, 8300 
m in Z2, and 35085 m 

in Z3 
Swimming velocity , energy

expenditure, energy cost  and 

percentage of aerobic and 
anaerobic  energy contribution to 

the swimming intensities 

corresponding to the aerobic 
threshold, the anaerobic threshold 

and the velocity at
maximal oxygen uptake

Both groups increased the percentage of 
anaerobic energy contribution at the 

aerobic and anaerobic threshold intensity. 
In contrast, at the anaerobic threshold 

intensity, energy expenditure and energy 

cost were only increased in Traditional 
periodization. The percentage of aerobic, 

anaerobic, energy expenditure and energy 
cost at vVO2max did not alter in both 
groups; no changes were observed in 

swimming velocity in traditional 
periodization and reverse periodization

Reverse     
periodization

10 (5/5) 17.5 ± 3.2 159024 m
133600 m in Z1, 12500 
m in Z2, and 12924 m 

in Z3 
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