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Abstract

The purpose of this paper is to present a new terminology
and reclassification proposal for the concept of “coadju-
vant training“. In the literature, this concept has been asso-
ciated with post-injury recovery processes and the general
area of prevention. The longstanding preferred approach
to optimiser training requires a new review in order to up-
date it. “Coadjuvant training” has evolved enormously to
support the health and the performance of athletes through
the inclusion of new specialists in new trends in strength
training, coaching staff receptive to the benefits of these
contents and an increasingly more widespread scientific
evidence-based methodology. Updating and enriching this
methodological approach, while also reviewing and updat-
ing its terminology, taxonomy and contents, will be condu-
cive to progress in this field of knowledge by integrating it
more effectively into “optimiser training”, thus using both
of them to build the methodological model of “structured
training”.

Keywords: coadjuvant training, team sports, optimiser
training, structured training, specific qualities, physical
abilities

Introduction

Two constituent and complementary forms of train-
ing which make up “structured training” need to be
considered in the theory and practice of high-perfor-
mance training in team sports.

On one side, the “optimiser training” (OT), i.e.
training concerned with the planning, design, exe-
cution and control of training tasks and whose pur-
pose is to optimise the athlete’s performance in all
the competitions in which they take part in the course
of their athletic lifetime (Seirul-lo Vargas, quoted in
Romero & Tous, 2010). Thus, it essentially prepares
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Resum

L’objectiu d’aquest article és oferir una nova proposta termi-
nologica i de reclassificacié del concepte “entrenament coadju-
vant”. Aquest concepte ha estat associat en la bibliografia exis-
tent als processos de recuperacié després de la lesié i a un ambit
generic de prevencid. L’enfocament preferencial durant anys
cap a I’entrenament optimitzador comporta una nova revisié per
a la seva actualitzacié. La incorporacié de nous professionals
especialitzats en noves tendéncies de 1’entrenament de forca,
cossos tecnics oberts als beneficis d’aquests continguts i una
metodologia basada cada vegada més en 1’evidencia cientifica,
han facilitat que 1’“entrenament coadjuvant” hagi evolucionat
enormement en pro de la salut i el rendiment de 1’esportista.
Actualitzar i enriquir aquest abordatge metodologic, replantejant
una revisio i actualitzacié de la seva terminologia, taxonomia i
continguts, permetra avancar en aquesta area de coneixement
integrant-ho d’una forma més efectiva a 1’“entrenament optimit-
zador” per a constituir entre tots dos el model metodologic de
I’ “entrenament estructurat”.

Paraules clau: entrenament coadjuvant, esports d’equip,
entrenament optimitzador, entrenament estructurat, qualitats
especifiques, capacitats fisiques

Introduccio

En la teoria i practica de l’entrenament d’alt rendi-
ment dels esports d’equip, han de contemplar-se dues
formes constitutives i complementaries que conformen
I’ “entrenament estructurat”.

D’una banda, hi ha I’“entrenament optimitzador”
(EO), és a dir, aquell que s’ocupa de la planificacid, el dis-
seny, 1’execuci6 i el control de les tasques d’entrenament,
i ’objectiu del qual és optimitzar el rendiment de
I’esportista en totes les competicions en les quals participi
al llarg de la seva vida esportiva (Seirul-lo Vargas, citat
en Romero i Tous, 2010). Aixi doncs, fonamentalment,
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people to compete and requires that training tasks be
conducted in an environment and with elements en-
tirely specific to the game.

On the other, and in addition to OT, there is
“coadjuvant training” (CT), which comprises all the
factors which allow athletes to reach and maintain
a state of health that enables them to perform the
tasks proposed by OT on a daily basis (Seirul-lo
Vargas, 1986; Seirul-lo Vargas, quoted in Rome-
ro & Tous, 2010). Moreover, it allows to optimise
the components, structures and systems required by
each speciality and which facilitate and bring the
athlete closer to the desired level of performance
(Cos, 2017). In other words, CT prepares people
to train, while also leveraging elements and an en-
vironment which in part or in whole are not specific
to the game so as to optimise structures and systems
that allow the athlete to achieve the desired level of
performance.

CT is just as essential as OT, although it is some-
times underestimated because it is not regarded as
having a direct impact on athletic performance. This
view is flawed, since its contents envisage several cat-
egories of training systems that are critical and should
be applied as processes juxtaposed to the OT process
(Seirul-lo, quoted in Romero & Tous, 2010).

The sometimes extreme demands placed on a
high-performance athlete’s body render it imperative
to carry out other facilitator (or coadjuvant) training
in lockstep with OT which interacts with the latter
and helps to maintain the athlete in the best possible
form to be able to perform the necessary optimising
loads and also to maximise the individual potential-
ities from the systemic standpoint. Thus, while OT
reflects the collective load to which a team is subject-
ed, CT identifies and evens out the individual load
that a player requires. This means that between them
it is possible to achieve optimal adaptation to the
high-condition demands of the sport in question and
to compete in it.

This new understanding of CT is the evolution of
an idea which emerged in the 1980s (Seirul-lo Vargas,
1986) in a medical and sports context more concerned
with injury and recovery than with optimising sports
performance. Following this evolution, the values of
variability, individualisation and specificity are shared
in both perspectives of “structured training” (ST).

aquest prepara per a competir, i requereix que les tasques
d’entrenament es realitzin en un entorn i amb uns elements
del tot especifics al joc.

D’altra banda, i com a complement del primer, exis-
teix 1’ “entrenament coadjuvant” (EC), compost per totes
les practiques que permeten a 1’esportista no només gau-
dir d’un estat d’assoliment i protecci6 de la seva salut
que li possibilita realitzar cada dia les tasques proposa-
des per I’EO (Seirul-lo Vargas, 1986; Seirul-lo Vargas,
citat en Romero i Tous, 2010), sind que també permet
optimitzar aquells components, estructures i sistemes
que exigeix cada especialitat i que faciliten i aproximen
a ’esportista al nivell de rendiment desitjat (Cos, 2017).
O sigui, ’EC prepara en primer terme per a entrenar
i, al seu torn, a partir d’elements i entorn que en part
o integrament no sén especifics del joc, contribueix a
optimitzar estructures i sistemes que permeten que
I’esportista aconsegueixi el rendiment desitjat.

L’EC és tan necessari com I’EO, encara que a ve-
gades és subestimat perque es considera que no incideix
directament en el rendiment dels esportistes. Aques-
ta consideraci6 és erronia, ja que en els seus contin-
guts es contemplen diverses categories de sistemes
d’entrenament que sén imprescindibles i que hauran
d’aplicar-se com a processos juxtaposats al procés d’EO
(Seirul-lo, citat en Romero i Tous, 2010).

Les exigencies a les quals es veu sotmes 1’organisme
de I’atleta d’alt rendiment, a vegades extremes, obliguen
a desenvolupar paral-lelament a I’EO un altre entrena-
ment facilitador (o coadjuvant) que interactua contribuint
a mantenir-se en les millors condicions per a poder rea-
litzar les carregues optimitzadores necessaries i maximit-
zar també les potencialitats individuals des d’una pers-
pectiva sistémica. D’aquesta forma, si bé I’EO reflecteix
la carrega col-lectiva a la qual se sotmet un equip, I’EC
serveix per a identificar i equilibrar la carrega individual
que necessita el jugador per a aixi aconseguir entre tots
dos una optima adaptaci6 a les altes demandes condicio-
nals de I’esport en qiiesti0 i a la seva competicié.

Aquesta nova conceptualitzacié de ’EC és 1’evolucid
del concepte nascut en la deécada dels 80 (Seirul-lo Var-
gas, 1986), en un context medic-esportiu, més preocupat
per la lesi6 i la seva recuperacié que en la propia opti-
mitzacié del rendiment esportiu. Seguint aquesta evolu-
cid, els valors de variabilitat, individualitzacid i espe-
cificitat es comparteixen en totes dues perspectives de
I’ “entrenament estructurat” (EE).
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The constituent systems of CT

The following section presents the taxonomy of the
CT model at FC Barcelona in the form of a diagram
(Figure 1); a revised, updated and exemplified pro-
posal for football that expands its level of action with
the objective of addressing the optimal performance
led by OT.

The following sections present the objectives and
the features which distinguish them while also mak-
ing them complementary, constructing an ecological
framework of highly-optimising multi-causal process-
es for athletes who engage in team sports, and this
interest in integrated training and integration with liv-
ing systems is crucial to increasing their effectiveness
(Balagué et al., 2014).

Conjunt de sistemes que integren ’EC

En el segilient apartat es presenta, en forma d’es-
quema, la taxonomia del model d’EC al FCB (figu-
ra 1); una proposta revisada, actualitzada i exemplifi-
cada per al futbol que amplia el seu nivell d’actuaci6
amb 1’objectiu d’abordar el rendiment optim que lide-
ra I’EO.

Els segiients apartats presenten objectius i carac-
teristiques que els diferencien entre ells, fent-los alho-
ra complementaris, constituint un entramat ecologic de
processos multicausals altament optimitzadors per als
esportistes que practiquin esports d’equip; aquest interes
per I’entrenament integrat i la integracid en relaci6 amb
els sistemes vius resulta clau per a augmentar la seva
eficacia (Balagué et al., 2014).

A. Preventive CT
A. Primary or group
A.2 Secondary or individual

A. EC preventiu
A. Primari o grupal
A.2 Secundari o individual

[ B. Recovery CT ]

[B. EC de restauracio ]

C. Structural CT
C.1 Anatomical adaptation SCT
C.2 Applied hypertrophy SCT
C.3 Metabolic SCT

C. EC Estructural
C.1 ECE d’adaptacio anatomica
C.2 ECE d'hipertrofia aplicada
C.3 ECE metabolic

D. Specific qualities CT
D.1 Displacement

D. EC de qualitats especifiques
D.1 Desplacament

D.2 Jump D.2 Salt
D.3 Fight D.3 Lluita
D.4 Ball action D.4 Accié amb la pilota
& / - /

Figure 1. Classification of the CT model.

A. Preventive CT

Preventive CT is general and/or targeted training
aimed at the correction, adjustment, anticipation,
control and protection of the internal and external fac-
tors which may involve a risk of overload or injury to
the athlete.

Objectives
e To achieve balance and the necessary predispo-
sition of the muscle-tendon set of muscle groups
and chains that participate in the different exe-
cutions of each one of the specific actions of

Figura 1. Classificacié del model d’EC.

A. EC preventiu

L’EC preventiu és un entrenament de caracter gene-
ral i/o dirigit dedicat a la correccid, ajust, anticipacio,
control i protecci6 d’aquells factors interns i externs
que poden constituir un risc de sobrecarrega o lesié en
I’esportista.

Objectius
® Aconseguir un equilibri i una predisposicié neces-
saria del conjunt musculotendinés de grups i cade-
nes musculars que participen en les variades exe-
cucions de cadascuna de les accions especifiques

ENTRENAMENT ESPORTIU | SPORTS TRAINING I
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the sport (agonist/antagonist, tonic/phasic, etc.)
(Cos & Cos, 1999; Cos & Porta, 1998).

e To prioritise the adaptations of the stabiliser
muscles as an indispensable element and a faci-
litator of the efficient sensorimotor action of any
act (Borotikar et al., 2007; Fort-Vanmeerhaeghe
et al., 2016).

e To adapt muscles and tendons to the demands
generated by high-intensity actions, particularly
in eccentric and unforeseen manifestations such
as imbalances, blows, landings, decelerations,
etc. (Bompa & Carrera, 2005).

¢ To increase the efficiency of coordination abi-
lities based on specific techniques in order to
tailor them to the changing and unexpected con-
ditions characteristic of interaction sports in a
shared space (Seirul-lo Vargas, 2017).

Differences

A.1 Primary or group preventive CT

Firstly, there is primary preventive CT for group use,
structured and designed on the basis of the cases of
injury in each sports speciality, as well as the specif-
ic requirements of each position or sports speciality
(Cos et al., 2015).

A.2 Secondary or individual preventive CT

Secondly, there is secondary preventive CT,
structured and designed in line with individual needs
underpinned by each athlete’s medical and sports his-
tory (Cos et al., 2015).

The design of sessions for this training must be
customised to accommodate the needs of each in-
dividual and the demands made upon the different
structures.

B. Recovery CT

Recovery CT is training designed to optimise all the
athlete’s means of recovery after intense training ses-
sions and after each competition. This recovery must
be carried out comprehensively in all structures, al-
beit preferably in the conditional, cognitive, coordi-
nating, emotional-volitional and bioenergetic aspects
(Calleja-Gonzalez et al., 2018).

Similarly, these processes should be conducted
in partnership with other work teams and specialists
such as doctors, physiotherapists, nutritionists, psy-
chologists, etc.

de I’esport (agonistes/antagonistes, tonics/fasics,
etc.) (Cos i Cos, 1999; Cos i Porta, 1998).

¢ Prioritzar les adaptacions de la musculatura esta-
bilitzadora com a element indispensable i facilita-
dor de I’accié sensomotora eficient en qualsevol
actuacié (Borotikar et al., 2007; Fort-Vanmeer-
haeghe et al., 2016).

e Adequar els musculs i tendons a les exigencies
produides per accions d’alta intensitat, especial-
ment en casos de manifestacions excentriques i im-
previstes tals com desequilibris, cops, aterratges,
desacceleracions, etc. (Bompa i Carrera, 2005).

¢ Incrementar l’eficiencia de les capacitats coor-
dinatives base de les tecniques especifiques per a
ajustar-les a les condicions canviants i inesperades
propies dels esports d’interaccié en espai compartit
(Seirul-lo Vargas, 2017).

Diferéncies

A.1 EC preventiu primari o grupal

D’una banda, existeix ’EC preventiu primari d’aplicacio
grupal, que s’estructura i dissenya basant-se en la ca-
suistica lesional de cada especialitat esportiva, aixi com
en les exigencies especifiques de cada demarcaci6 o es-
pecialitat esportiva (Cos et al., 2015).

A.2 EC preventiu secundari o individual

D’altra banda, existeix ’EC preventiu secundari, que
s’estructura i dissenya en funcié de les necessitats indi-
viduals a partir de I’historial medic-esportiu lesional de
cada esportista (Cos et al., 2015).

Els dissenys de sessions per a aquest entrenament
han de ser personalitzats, adaptant-se a les necessitats
especifiques de cada subjecte i a les exigencies sobre les
diferents estructures.

B. EC de restauracio

L’EC de restauraci6 és aquell tipus d’entrenament de-
dicat a optimitzar tots els mitjans de recuperaci6 de
I’esportista després d’intenses sessions d’entrenament i
de cada competicid. Aquesta recuperacid ha de realitzar-
se a nivell integral en totes les seves estructures, si bé
preferentment en les condicionals, cognitives, coordina-
tives, emotiu-volitives i bioenergetiques (Calleja-Gonza-
lez et al., 2018).

Aixi mateix, aquests processos es realitzaran en coo-
peraci6 amb altres equips de treball i especialistes com
a metges, fisioterapeutes, nutricionistes, psicolegs, etc.
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Objective

¢ The main objective is the recovery of post-com-
petition and post-intense training bioenergetic
and functional values to pre-activity levels as an
aid to individual biophysiology. These values
must be clearly differentiated in the different
moments of athletes’ sporting life (Tarragd et
al., 2005).

C. Structural CT

Structural CT is about the morphological formation
or modification of the player’s body based on their
anthropometric variables and on the performance of
several manifestations of general strength largely
decontextualized from the sports discipline, accord-
ing to their age, gender and the specific time they
have engaged in the activity in the course of their
life.

Objectives

¢ To increase the player’s performance to achieve
an optimal composition between lean mass, par-
ticularly muscle mass, and body fat mass.

® To condition joints and soft tissues so they
can subsequently withstand high-intensity and
high-specificity loads (Solé¢, 2008) and adapta-
tion to various playing surfaces.

¢ To identify the needs of the individual morpho-

type.

Constituent systems of structural CT

C.1 Structural CT of Anatomical Adaptation

Bearing in mind the physiological configuration of the
human body, this type of training helps to condition
the connective tissues associated with joint stability
and movement.

From the functional standpoint, the aim is to pro-
vide the individual with sufficient movement, de-
grees of freedom and appropriate stability in their
joints by optimising the functionality of tendons, lig-
aments, fasciae and cartilages, while also balancing
the strength and resistance to strength (Faxon et al.,
2018) of agonist and antagonist muscle groups. In this
way, training is intended to avoid potential structural
imbalances generated by repeated specific practice.
The ultimate aim is to achieve an efficient mechani-
cal understanding of the specific techniques, thereby
opening up possibilities for technical actions which

Objectiu

¢ El principal objectiu a assenyalar és la restauraci6
dels valors bioenergetics i funcionals després de
competicions i entrenaments intensos als nivells de
preactivitat, com a ajuda a la biofisiologia indivi-
dual. Aquests valors han de ser clarament diferen-
ciats en els diferents moments de la vida esportiva
dels esportistes (Tarrag6 et al., 2005).

C. EC estructural

S’entén com EC estructural tot alld que es relaciona amb la
formaci6 o modificacié morfologica corporal del jugador,
a partir de les seves variables antropometriques, basant-se
en la practica de diferents manifestacions de forca general
descontextualizades en gran manera de la disciplina espor-
tiva, d’acord amb la seva edat, genere i temps de practica
especifica que hagi practicat al llarg de la seva vida.

Objectius

¢ Incrementar les prestacions del jugador per a acon-
seguir una composicié Optima entre la massa ma-
gra, especialment la muscular, i la massa grassa
corporal.

e Condicionar les articulacions i teixits tous perque
posteriorment puguin suportar carregues de gran
intensitat i elevada especificitat (Solé, 2008) en va-
riades superficies de joc.

e Identificar les necessitats del morfotipus indivi-
dual.

Sistemes que integren I’EC estructural

C.1 EC estructural d’adaptacié anatomica

Tenint en compte la propia configuraci6 fisiologica
del cos huma, aquest tipus d’entrenament contribueix
a condicionar els teixits connectius relacionats amb
I’estabilitat i la mobilitat articular.

Des d’un punt de vista funcional, es tracta de dotar
I’individu de suficient mobilitat, graus de llibertat, i una
adequada estabilitat en les diferents articulacions, optimit-
zant, d’una banda, la funcionalitat de tendons, lligaments,
fascies i cartilags, i equilibrant, d’altra banda, les presta-
cions de forga i resistencia per forca (Faxon et al., 2018),
de grups musculars agonistes i antagonistes. D’aquesta
forma es pretén un entrenament que eviti possibles des-
compensacions estructurals generades per la practica es-
pecifica repetida. Finalment, s’ambiciona aconseguir la
comprensié mecanica eficient de les tecniques especifi-
ques generant possibilitats d’accions técniques impecables

ENTRENAMENT ESPORTIU | SPORTS TRAINING I
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are flawless from the biomechanical, kinesiological
and performance standpoints.

C.2 Structural TC of Applied Hyperthropy

It consists of developing the player’s muscle-tendon
structures with a view to increasing the percentage
of muscle mass suited to individual needs, the sports
speciality and their position.

The main objective is to achieve the required
muscle balance in the groups that are to be the
protagonists and antagonists of the specific sports
techniques while also achieving optimal hyper-
trophy to accompany the development of explo-
sive strength manifestations (Badillo et al., 2017;
Young, 2006) which are essential when training
the specific qualities of displacement, fight, jump
and ball actions.

C.3 Metabolic Structural TC

This method, known as HIIT (High Intensity Inter-
val Training), consists of alternating very high-in-
tensity stages (varied in football) with variable re-
covery periods. Strength sessions are a common
part of metabolic training options when the idea is
to shed fat mass, as they are geared towards in-
creasing energy consumption in the period follow-
ing exercise and thus help to achieve targets. In
other words, the purpose of these training strate-
gies is to temporarily raise the metabolic rate and
consequently increase caloric consumption, there-
by promoting EPOC (Excess Post-exercise Oxygen
Consumption).

D. Specific-quality CT

Specific-quality CT is based on a methodological
proposal adapted from Moras (1994), Seirul-lo
Vargas (1998) and Shelling and Torres-Ronda
(2016) which suggests breaking the game down
into work areas, content and alternative training
for these contents depending on their orientation
and approaching levels which can be obtained
without hindering each player’s levels of technical
execution.

“Work areas” refers to the four specific manifes-
tations of strength required in football and in general
in all team sports: strength for displacement, jump,
fight and ball action (modified from Shelling &
Torres-Ronda, 2016).

des del punt de vista biomecanic, cinesiologic i de ren-
diment.

C.2 EC estructural d’hipertrofia aplicada
Consisteix a desenvolupar les estructures musculotendi-
noses del jugador amb 1’objectiu d’incrementar el per-
centatge de massa muscular adequada a les necessitats
individuals, 1’especialitat esportiva i la seva demarcaci6.
L’objectiu principal és aconseguir el compromis ne-
cessari del balan¢c muscular en els grups necessaris per
a ser protagonistes-antagonistes de les técniques espe-
cifiques de la practica esportiva, i, al seu torn, acon-
seguir una hipertrofia optima que acompanyi el desen-
volupament de les manifestacions de forca explosiva
(Badillo et al., 2017; Young, 2006), que s6n necessaries
en ’entrenament de les qualitats especifiques de des-
placament, lluita, salt i accions amb pilota.

C.3 EC estructural metabolic

Aquest metode, englobat sota I’acronim de HIIT (High
Intensity Interval Training), consisteix a alternar estadis
de molt alta intensitat (variats en el futbol) amb perio-
des de recuperaci6 variable. Dins de les diferents op-
cions d’entrenament metabolic, i quan 1’objectiu és la
perdua de massa grassa, son habituals les sessions de
forca destinades a augmentar el consum energetic en les
hores posteriors a 1’exercici, contribuint a aconseguir
els objectius proposats. Es a dir, es tracta d’aquelles
estrategies d’entrenament 1’objectiu del qual és elevar
temporalment la taxa metabdlica, i en conseqiiéncia in-
crementar el consum caloric, afavorint 1’efecte térmic
residual també anomenat EPOC (Excess Post exercise
Oxigen Consumption).

D. EC de qualitats especifiques

L’EC de qualitats especifiques es basa en una propos-
ta metodologica adaptada de Moras (1994), Seirul-lo
Vargas (1998), Shelling i Torres-Ronda (2016), on es
proposa un desglossament del joc en arees de treball,
continguts i una alternativa d’entrenament d’aquests
continguts en funci6é de la seva orientacié i els nivells
d’aproximacié que es puguin obtenir sense entorpir els
nivells d’execuci6 técnica de cada jugador.

S’entén per “arees de treball” les 4 manifestacions
especifiques de for¢a que es requereixen en el futbol, i,
en general, en tots els esports d’equip: forga per als seus
desplacament, salts, lluites i accié amb la pilota (modifi-
cat de Shelling i Torres-Ronda, 2016).
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“Content” means the specific technical skill with
all its variations, e.g. go step, crossover step, accel-
eration, deceleration, etc. Each one of them will be
related to one or more more “work areas”.

Specific-quality CT is organised by the de-
gree of similarity between exercises and competi-
tive practice (Seirul-lo Vargas, 1998). Or in other
words, these exercises will be proposed on the ba-
sis of the general orientation and the different ap-
proaching levels.

“General orientation” means actions in which all
kinds of strength are practiced at variable velocities
and variable ranges of motion which are not neces-
sarily specific to the sport being trained for (modi-
fied from Shelling & Torres, 2016). Within general
orientation, Moras (1994) provides the following ap-
proaching levels.

e Level O (not orientated). Work on the muscles
that are not primarily involved in the technical
movement (antagonists, stabilisers or fixators).
They can be complementary and/or compensa-
tory exercises.

e Level O (orientated). Exercises that work on the
main muscles in a technical movement (agonists
and muscle groups that assist the movement) but
in a non-specific way and at different velocities,
ranges of motion and loads.

e Level 1. This level is usually associated with
more traditional strength exercises which should
nevertheless present a certain similarity to the
technical movements in the sport trained for.

Similarly, “directed orientation” refers to activi-
ties or practices related to the movements that occur
in the technical action (Shelling & Torres, 2016).
Moras (1994) associates approaching levels 2 and 3 in
the field of directed orientation:

e Level 2. Exercises should replicate a technical
action but with a small overload.

e L evel 3. Technical exercises in which there is
cooperation-opposition and either no decision-
making, or alternatively the taking of very sim-
ple decisions which do not influence execution.

It should be noted that special orientation (Level
4) and competitive orientation (Level 5) exercises are
not included in CT as they are part of OT.

Per “contingut” s’entén 1’habilitat tecnica especifi-
ca, amb totes les seves variacions, per exemple, sortida
oberta, sortida creuada, acceleracid, desacceleracio, etc.
Cadascuna d’elles es relacionara amb una o més arees
de practica.

L’organitzacié de I’EC de qualitats especifiques es
desenvolupa en funcié del grau de semblanca que tenen
els exercicis respecte a la practica competitiva (Seirul-lo
Vargas, 1998). Es a dir, la proposta d’aquests exercicis
s’efectuara a partir de 1’orientacié general i dels dife-
rents nivells d’aproximacio6.

La “orientaci6 general” es refereix a aquelles actua-
cions on es practiquen tot tipus de manifestacions de
forca, a velocitats i recorreguts variables, que no sén
forcosament especifics de 1’esport entrenat (modificat
de Shelling i Torres, 2016). Dins de 1’orientacié gene-
ral, Moras (1994) aporta els nivells d’aproximaci6 se-
guents:

e Nivell O (no orientat). Treball de la musculatura que
no esta implicada en el gest tecnic de forma primor-
dial (antagonistes, estabilitzadors o fixadors). Poden
ser exercicis complementaris i/0 compensatoris.

e Nivell O (orientat). Exercicis que treballen la mus-
culatura principal d’un gest técnic (agonistes, i
grups musculars que assisteixen al moviment),
pero de forma inespecifica i a diferents velocitats,
recorreguts i carregues.

e Nivell 1. S’acostuma a associar als exercicis clas-
sics de forca pero que haurien de presentar una
certa similitud amb algun gest tecnic de ’esport
entrenat.

Aixi mateix, s’entén per “orientacié dirigida”
aquelles accions o practiques que tenen una relaci
amb els moviments que es donen en el gest técnic
(Shelling i Torres, 2016). Moras (1994) associa els ni-
vells d’aproximacié 2 i 3 amb 1’ambit de ’orientacid
dirigida:

e Nivell 2. L’exercici ha d’imitar un gest técnic pero
amb una petita sobrecarrega.

® Nivell 3. Exercicis tecnics on existeix la coopera-
ci6-oposicid sense presa o amb presa de decisions
molt simples que no condicionen 1’execucid.

Cal destacar que els exercicis d’orientaci6 especial
(Nivell 4) i d’orientaci6 competitiva (Nivell 5) no es
contemplen en I’EC, ja que formen part de I’EO.
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Once the contents have been defined, the orien-
tation and approaching level of the various areas of
strength, in this case in football, are studied. The fol-
lowing is a breakdown of different systems of prac-
tice in coadjuvant strength training sessions for spe-
cific qualities.

The format of this training consists of prescrib-
ing three types of exercises in a sequence based
on the initial proposal by Seirul-lo Vargas (1993)
updated by Shelling and Torres-Ronda (2016).
This format is represented by the design of a fun-
damental exercise followed by a complementary or
compensatory exercise, and finally an application
exercise.

¢ “Fundamental exercises” means multi-joint
exercises that involve global movement and
affect the main musculoskeletal structures. Fun-
damental exercises will be more or less similar
to the actions of the sport depending on the spe-
cificity of the session.

e Complementary exercises involve the use of se-
condary muscle groups as part of a technical ac-
tion.

e Compensatory exercises, intended to correct as-
ymmetries and imbalances, help to minimise the
risk of injury; they are designed and executed on
the basis of stringent biomechanical and kinesio-
logical criteria to tailor them to the anatomy and
postural correction of the athlete.

¢ Finally, application exercises are those that per-
mit muscular actions similar or identical to the
technical action, reproducing joint range of mo-
tion and execution velocities. Actions that requi-
re decision-making can be included depending
on the approaching levels of the different exer-
cises.

Figure 2 show an example of a three-sequence
programme to train the jump and displacement areas:

Objectives

® To reach, in each one of the four psycho-so-
cio-motor manifestations that occur in all team
sports, the highest degree of specific neuro-
muscular efficacy and efficiency to deliver or
surpass the desired and unexpected energy ex-
changes when these executions emerge during
competition.

Una vegada definits els continguts, s’estudien
I’orientaci6 i els nivells d’aproximaci6 de les diferents
arees de manifestacions de forca, en aquest cas en el fut-
bol. A continuacié es desglossen diferents sistemes de
practica en les sessions d’entrenament de forca coadju-
vant de qualitats especifiques.

El format d’aquest entrenament consisteix en la pres-
cripci6 de 3 tipus d’exercicis encadenats entre si, basat
en la proposta inicial de Seirul-lo Vargas (1993), actua-
litzat per Shelling i Torres-Ronda (2016). Aquest format
es representa a partir del disseny d’un exercici fonamen-
tal, seguit d’un exercici complementari o compensatori
i, finalment, un exercici d’aplicacid.

e S’entenen per “exercicis fonamentals” aquells
exercicis poliarticulars que comporten un movi-
ment global i incideixen en les principals estruc-
tures musculoesqueletiques. En funcié de I’es-
pecificitat de la sessio, els exercicis fonamentals
presentaran major o menor similitud amb les ac-
cions propies de ’esport.

¢ Els exercicis complementaris es caracteritzen per
sol-licitar grups musculars secundaris dins del gest
tecnic.

¢ Els exercicis compensatoris, destinats a la correc-
ci6 d’asimetries i desequilibris, contribueixen a
minimitzar el risc de lesid; es dissenyen i executen
seguint criteris biomecanics i cinesiologics rigoro-
sos perque s’adeqiiin a 1’anatomia i correccié pos-
tural de I’esportista.

¢ Finalment, els exercicis d’aplicacié sén aquells
que faciliten accions musculars similars o idénti-
ques al gest teécnic, reproduint tant recorreguts ar-
ticulars com velocitats d’execucid. En funcid dels
nivells d’aproximaci6é dels diferents exercicis es
poden incloure accions que requereixin preses de
decisions.

A la figura 2 es presenta un exemple de triserie per a
entrenar les arees de salt i desplagament:

Objectius

® Aconseguir en cadascuna de les quatre manifesta-
cions psicosociomotrius que es donen en tots els
esports d’equip el més alt grau d’eficacia i eficien-
cia neuromuscular especifica per a proporcionar o
superar els intercanvis d’energia desitjats i inespe-
rats, quan aquestes execucions apareguin durant la
competicio.
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Jump Strength Example

Exemple de forca per al salt

Fundamental Complementary/ Application Fonamental Complementaljll Aplicacio
compensatory compensatori
| Levelt | | Level 0 || Levl2 | | Nwvellt || Nivell 0 || Niell2 |
J

Displacement Strength Example

Exemple de forca per al desplacament

Fundamental Complementary/ Application Fonamental Complementarl/ Aplicacio
compensatory compensatori
| Level2 || Level 0 || Levets | |  Nvel2 || Nivell 0 || Nivels |

N ¥ — §

Figure 2. Three-sequence programme for working on the jump
and displacement areas (Camenforte, 2019).

e To provide the development and optimisation
of the characteristics and manifestations of
strength that are determinant in each speciality,
such as the useful strength suited to the sports
action, the different maximum rates of force
development (RFD) and the strength deficits
for the different physical actions.

Constituent systems of specific-quality CT.
From football to other team sports

D.1 Displacement strength specific-quality CT
CT for the specific quality of displacement strength
is comprised of all actions with and without a ball,
of variable duration and intensity, in which dis-
placement takes place according to the conditions
of the supports used. It includes all types of run-
ning (forward, sideways or backwards), changes
of direction, turns, feints, accelerations, decelera-
tions, braking, etc. where the basic principles of
the movements focus on precision and on the effi-
cient application of a certain strength in an optimal
space and time.

Figure 3 shows different actions (before, during
and after) and their variability in displacement
strength actions.

N ¥ — §

Figura 2. Triserie per treballar les arees de salt i desplagament
(Camenforte, 2019).

® Proporcionar el desenvolupament i optimitzaci
d’aquelles caracteristiques i manifestacions de for-
ca que son determinants en cada especialitat, com
per exemple la forca util adequada al gest esportiu,
els diferents indexs maxims de forca (en angles
RFD), o els deficits de forga per a les diferents
accions gestuals.

Sistemes que integren ’EC de qualitats especifiques.
Del futbol a altres esports d’equip

D.1 EC de la qualitat especifica de forca
de desplacament
L’EC referit a la qualitat especifica de for¢ca de desplaca-
ment esta compost per totes aquelles accions amb i sense
pilota, de durada i intensitat variable, en les quals es pro-
dueix un desplacament segons les condicions dels suports
utilitzats. Compren tot tipus de curses (frontal, lateral o
cap endarrere), canvis de direccid i de sentit, girs, fintes,
acceleracions, desacceleracions o frenades, etc., on els
principis basics dels moviments se centren en la precisio
i I’aplicaci6 eficient de certa for¢a en un espai i temps
optims.

A la figura 3 es presenten diferents accions (previes,
durant i posteriors) i la seva variabilitat en les accions de
forca de desplacament.
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Displacement Strength

Forca de desplacament

N/ N N N . N N
« Acceleration/ Accelerate/ « Acceleracio/ Accelerar/
Deceleration Decelerate Desacceleracio Desaccelerar
e Change of e Forward/ e Canvi de e Frontal/
*Balance/ rhythm Sideways * Equilibri/- ritme Lateral
Imbalance . Change of e Balance/ Desequilibri e Canvi de * Equilibri/
« With ball/ direction Imbalance « Amb pilota/ direccio Desequilibri
Withoutball || *Changeof || it ball/ Sense pilota | | * Canvi <_Ls *Amb pilota/
e ST amplitude T Without ball « Prosalt i |7 damplitud |7 Sense pilota
;ﬁgﬁ?p * Change of + technical supf:: :):e(r)a «Canvi de + element
frequenc | iénci tecni
supports for fight quency element/no lluita freqiéncia ecnic/no
* Slow down * Changes of ) ¢ Frenar (stop) e Canvis de
* Changes of (stop) direction * Canvis de « Controlar per... direcci6
direction « Control to... direccio (acci6 sobre
and sense ball action i sentit }
( ) \_ Y Y, la pilota) \ )
. Define I " Definir zones de .
A. Actions ball-opponent C. Actions A. Accions contacte pilota- C. Accions
beforehand contact areas afterwards prévies posteriors

Conditions
for
variability

B. Actions during

Figure 3. Conditions for variability in displacement strength ac-
tions.

D.2 Jump strength specific-quality CT
CT for the specific quality of jump strength is com-
prised of all actions with and without a ball, of
variable duration and intensity, in which there is a
jump; initial thrust that can be one- or two-footed,
stationary or moving, where the body goes into the
air and with a greater incidence in vertical displa-
cement.

Figure 4 shows different actions (before, during
and after) and their variability in jump strength ac-
tions.

D3 Fight strength specific-quality CT
CT for the specific quality of fight strength is com-
prised of all actions with and without a ball, of vari-
able duration and intensity, in which at least two
players contest a position or path using part or all of
their body to emerge victorious, such as ball protec-
tion, charging, tackling, losing a marker or fighting
to gain a position.

Figure 5 shows different actions (before, during
and after) and their variability in fight strength ac-
tions.

oponents

Condicions
perala
variabilitat

B. Accions durant

Figura 3. Condicions per a la variabilitat en accions de forca de
desplacament

D.2 EC de la qualitat especifica de forca de salt
L’EC referit a la qualitat especifica de forca de salt esta
compost per totes aquelles accions amb i sense pilota, de
durada i intensitat variable, en les quals es produeix un salt;
aquest impuls inicial que pot ser unipodal o bipodal, en es-
tatic o en moviment, on es produeix una fase acria del pro-
pi cos amb major incidéncia en el desplacament vertical).
A la figura 4 es presenten diferents accions (previes,
durant i posteriors) per a la seva variabilitat en les ac-
cions de forca de salt.

D3 EC de la qualitat especifica de forca de lluita
L’EC referit a la qualitat especifica de forca de lluita
esta compost per totes aquelles accions amb i sense pilo-
ta, de durada i intensitat variable, en les quals almenys
dos jugadors es disputen una posicié o trajectoria inter-
posant algun segment corporal o tot el cos per a sortir
victorioés d’una disputa, tal com la protecci6 de la pilota,
les carregues, entrades, desmarcatges o lluites per aga-
far la posici6.

A la figura 5 es presenten diferents accions (previes,
durant i posteriors) per a la seva variabilitat en les ac-
cions de forca de lluita.
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Jump Strength

4 « Running N N[ . Reception/ N

Landing
forwards/
sideways/ . * One foot/
backwards * Drive/ Two feet

Takeoff .
* Opposition/
* Balance/ F
ree

Imbalance

s °*Onefoot/ g * Stable/

* Support/ < Two feet > Unstable
Take-off « Continuous
* Ball stationary/ « Static/ action )
Ball in play ) * Completion/
Dynamic Takeoff
* Opposition/ * Direction after
Free landing
. Define .
A. Actions ball-opponent C. Actions
beforehands afterwards

contact areas

Conditions
for
variability

B. Actions during

Figure 4. Conditions for variability in jump strength actions.

Fight Strength
4 N O N N
* One foot/ * Use of
Two feet trunk
¢ Push o
* Balance/ Use of
Imbalance arms/legs
e Pull
« With ball/ * Charge * Compete
W_th' . E | for ball/
ithout ba :
«Block Without ball
* Ball stationary/ * Compete for
Ball in play space
) Define )
A. Actions ball-opponent C. Actions
beforehands afterwards

contact areas

Conditions
for
variability

B. Actions during

Figure 5. Conditions for variability in fight strength actions.

Forca de salt

«Cursa N [~ eRecepcio/
frontal/lateral/ Aterraige
d’esquena * Unipodal/
e Impulsar/ Bipodal
* Equilibri/ Enlairar * Oposicié/
Desequilibri Lliure
e Uni ¢ Estable/
*Suport/ <> Uplpodal/ > Iness{aabliz
Batuda Bipodal
* Accio
* Pilota aturada/ « Estatic/ continuada
Pilota en joc -sStatic ¢ Finalitzacié/
Dinamic Rebuig
* Oposicid/ * Direccié després
Lliure de caiguda
i Definir zones de .
A. A‘ccflons contacte pilota- C. Acc!ons
prévies posteriors

oponents

Condicions
perala
variabilitat

B. Accions durant

Figura. 4. Condicions per a la variabilitat en accions de forca de
salt.

Forca de lluita

/ N7 N7 N
e Unipodal/ * Utilitzacio
Bipodal del tronc

o « Empényer » Utilitzacio
* Equilibri/ dels membres
Desequilibri «Tracci superiors/
PN raccionar P inferiors
« Amb pilota/ * Carregar «Disputa de la
Sense pilota ) pilota/
* Bloquejar Sense pilota
* Pilot aturada/ ¢ Disputa
Pilota en joc de I'espai
. Definir zones de .
A. A‘cqlons contacte pilota- C. Acc!ons
prévies posteriors

oponents

Condicions
per ala
variabilitat

B. Accions durant

Figura 5. Condicions per a la variabilitat en accions de forca de
lluita.
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Ball Action Strength

4 N N N
* Possession/ e Stationary
Recovery « Control or
feint kick
* Control to stop/ * Dribble
Feint
*Pass ¢ Pass
Dribbl G <«—>» towards/
¢ Uribble o Ki awa
towards/ Kick Y
away
*Head
* Balanced/ ¢ Balanced/
unbalanced * Recovery unbalanced
recovery head
. Define .
A. Actions ball-opponent C. Actions
beforehands afterwards

contact areas

Conditions
for
variability

B. Actions during

Figure 6. Conditions for variability in ball strength actions.

D.4 Ball action strength specific-quality CT
CT for the specific quality of ball action strength is
comprised of all actions with and without a ball, of
variable duration and intensity, in which there is con-
tact with the ball, such as control, dribbling, passing,
shooting, clearances, headers, etc.

Figure 6 shows different actions (before, during
and after) and their variability in ball action strength
actions.

Conclusion

This article presents the epistemological, terminolog-
ical and reclassification analysis of CT at FC Barce-
lona and its application from football to other team
sports. It is a revised proposal, updated and exempli-
fied in the sport of football, which expands its level
of action with the aim of more holistically addressing
the structures and systems that facilitate and bring the
athlete to an optimal level of performance in interac-
tion with OT.

Accions de for¢ca amb la pilota

e N N N
* Possessio6/ * Colpeig
Recuperacio « Controlar aturato en

finta
* Controls * Conduir
d’aturada/Fintar
* Passar * Passar
) > «—» apropant/
* Conduir « Colpejar allunyant-se
apropant/
allunyant-se
4 * Rematar de cap
* Recuperar * Rematar de cap
equilibri * Recuperar equilibrat/
desequilibri desequilibrat
. Definir zones de .
A. Acc_lons contacte pilota- C. Acc!ons
prévies posteriors

oponents

Condicions
perala
variabilitat

B. Accions durant

Figura 6. Condicions per a la variabilitat en accions de forga amb
la pilota.

D.4 EC de la qualitat especifica de forca en accions amb
la pilota
L’EC referit a la qualitat especifica de forca en accions
amb la pilota esta compost per totes aquelles accions de
durada i intensitat variable en les quals es produeix con-
tacte amb la pilota, tals com control, conduccid, passa-
da, tirs a porteria, rebutjos, rematades de cap, etc.

A la figura 6 es presenten diferents accions (previes,
durant i posteriors) per a la seva variabilitat en les ac-
cions de forca d’accions amb la pilota.

Conclusio

En aquest article es presenta 1’analisi epistemologica, ter-
minologica i de reclassificacié d’EC al FCB i la seva apli-
cacio des del futbol cap a altres esports d’equip. Una pro-
posta revisada, actualitzada i exemplificada en 1’esport del
futbol, que amplia el seu nivell d’actuacié amb 1’objectiu
d’abordar, d’una forma més holistica, les estructures i
sistemes que faciliten i aproximen 1’esportista al nivell de
rendiment Optim en interaccié amb I’EO.
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