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Abstract

Mental practice (MP) is a form of exercise which has been
in existence since 1890, but has only become widespread
in sport in the last 22 years. To carry out this review, the
four stages identified in the PRISMA statement (identifi-
cation, selection, eligibility, inclusion) were followed. A
search was performed on the databases ERIC, SPORTDis-
cus, Academic Search Complete and PubMed using the key-
words “mental practice and sport”, “kinaesthetic practice
and sport”, “mental training and sport”, “mental prepa-
ration and sport”, “motor imagery and sport” and “visual
practice and sport”. Some articles were using Spanish key-
words; “practica mental y deporte”, “préctica kinestésica y
deporte”, “entrenamiento mental y deporte”, “preparacion
mental y deporte”, “imagineria motora y deporte” and
“practica visual y deporte” . With these searches, a total
of 11390 articles were obtained, which included 59 studies.
The exclusion criteria were populations with a diagnosis of
schizophrenia, dementia or some type of cancer; not includ-
ing MP as an independent variable; and combining MP with
some kind of incentive. The results found that MP is a good
tool for improving pre-competitive anxiety, self-confidence,
concentration and motivation. It can also be used for sports
rehabilitation and strength development, and a combination
of MP and real movements to attain more positive results.

Keywords: visual practice, kinaesthetic practice, motiva-
tion, strength, sports rehabilitation

Introduction

People who perform exercise, either recreationally
or competitively, are immersed in an environment in
which changes can be seen day by day; indeed, there
are different systems of kinds of training that help in-
crease each of their physical capacities, one of them
being mental practice (MP).
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Resum

La practica mental (PM) és un mitja que, si bé es va iniciar a
desenvolupar el 1890, no és fins fa aproximadament 22 anys
que el seu ds ha augmentat en la practica esportiva. Per dur a
terme aquesta revisid es van seguir les quatre etapes identifica-
des a la declaracié PRISMA (identificacid, seleccio, elegibilitat,
inclusid). Es va realitzar una cerca en les bases de dades ERIC,
SPORTDiscus, Academic Search Completi i PubMed, utilitzant
les paraules clau “mental practice and sport”, “kinesthetic prac-
tice and sport”, “mental trainingand sport”, “mental preparati-
on and sport”, “motor imagery and sport”, “visual practice and
sport”, practica mental i esport, practica cinestesica i esport,
entrenament mental i esport, preparacié mental i esport, imat-
geria motora i esport” i practica visual i esport. Amb aquestes
cerques es va obtenir un total d’11390 articles, dels quals es van
incloure 59 estudis. Els criteris d’exclusié van ser: poblacions
amb diagnostic d’esquizofrénia, demencia o algun tipus de can-
cer, no incloure la PM com a variable independent i combinar
la PM amb algun tipus d’incentiu. L’evidencia situa la PM com
una bona eina per a la millora de I’ansietat precompetitiva, au-
toconfianga, concentracié i motivacid, serveix també per a la
rehabilitaci esportiva, el desenvolupament de la forca i una
combinaci6 de la PM amb el moviment real aconsegueix resul-
tats més positius.

Paraules clau: practica visual, practica cinestesica, motiva-
cio, forca, rehabilitaci6 esportiva

Introduccio

Les persones que realitzen exercici, sigui de forma re-
creativa o competitiva, es troben immerses en un am-
bient on els canvis es poden veure dia a dia. Hi ha di-
ferents sistemes o formes d’entrenament que ajuden a
augmentar cadascuna de les seves capacitats fisiques,
un d’aquests tipus d’entrenaments és la practica mental
(PM).
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The first mention of MP dates back to 1890, when
William James stated that “each representation of
movement somehow arouses the actual movement”
(p. 562). However, it was not until 1994 that MP was
mentioned as a methodology that could benefit exer-
cise (Driskell, Copper, & Moran, 1994). Studies like
the one by Vodicar, Kova¢ and TuSak (2012) show
that using MP leads to everything from improving
performance technique to soothing pre-competitive
anxiety.

Before continuing, it is important to stress the
terms that different authors use for MP. They in-
clude: mental skills training (Larsen, 2014; Olu-
soga, Maynard, Butt, & Hays, 2014), motor imag-
ery (Liu, Song, & Zhang, 2014; Maclntyre, Moran,
Collet, & Guillot, 2013) and mental preparation
(Vodicar et al., 2012). Liu et al. (2014) make a dis-
tinction between the term motor imagery proposed
by Bock, Schott and Papaxanthis (2015), and MP,
because the former refers to a general mental pro-
cess to fine-tune a motor function at a given point
in time, while the latter is a training method that en-
tails the use of motor imagery in a systematic way
and over a longer period of time to improve a skill
in the absence of body movement.

So, what is MP? This concept is defined by Baeck
et al. (2012) as the “mental execution of an action
without any manifest body movement” (p. 27). Like-
wise, Moran, Guillot, MacIntyre and Collet (2012)
define it as “the cognitive capacity which allows an
individual to perform and experience motor actions in
their mind without actually executing those actions by
activating the muscles” (p. 54). Where these authors
do concur is that it is a mental representation of a giv-
en movement while the person is immobile; that is,
they perform no real movement practice (RMP).

Two MPs are the most widely used. The first is
visual practice, which is defined by Rozand, Lebon,
Papaxanthis and Lepers (2014) as “the self-visuali-
sation of movement from the first-third person per-
spective” (p. 1981). One example in the field of sport
could be imagining the movements one would make
when performing a technical gesture on the court. It
is known that this activates the occipital region and
upper parietal lobe (Rozand et al., 2014).

The second is kinaesthetic practice, which “re-
quires the ability to feel, in addition to somatic-senso-
rial experiences related to movement (perceiving the
muscle contraction mentally). This kind is perceived

El primer esment que es fa sobre la PM es remet a
I’any 1890, quan William James va afirmar que “cada
representacié del moviment desperta en certa mesura el
moviment actual” (pag. 562), pero, no és fins al 1994
que es parla de la PM com d’una metodologia benefi-
ciosa en l’exercici (Driskell, Copper, & Moran, 1994).
Treballs com el de Vodicar, Kovac i TuSak (2012) de-
mostren que emprar la PM pot des de millorar una téc-
nica d’execucid fins a calmar 1’ansietat precompetitiva.

Abans de continuar avangant és important recalcar els
termes que diferents autories utilitzen per la PM, entre
els quals hi ha: entrenament d’habilitats mentals (Larsen,
2014; Olusoga, Maynard, Butt, & Hays, 2014), imat-
geria motora (Liu, Song, & Zhang, 2014; Maclntyre,
Moran, Collet, & Guillot, 2013) i preparaci6 mental
(Vodicar et al., 2012). Liu et al. (2014) fan una distin-
ci6 entre el terme imatgeria motora proposat per Bock,
Schott i Papaxanthis (2015) i la PM, perque la primera
fa al-lusi6 a un procés mental general per perfeccionar
una funcié motora en un moment determinat, mentre la
segona és un metode d’entrenament que implica 1’as de
la imatgeria motora d’una forma sistematica i en una ex-
tensié de temps més llarga per millorar alguna habilitat
en abséncia de moviments corporals.

Pero que és la PM? Aquest concepte és definit per
Baeck et al. (2012) com la “execucié mental d’una ac-
ci6 sense moviment corporal manifest” (pag. 27). Per la
seva banda Moran, Guillot, Maclntyre i Collet (2012) la
defineixen com “la capacitat cognitiva que permet a un
individu realitzar i experimentar accions motores en la
ment, sense executar-les realment a través de I’activacid
dels musculs” (pag. 54), en si aquests autors conclouen
que el que es fa és una representaci6 en la ment d’un
determinat moviment i la persona estara immobil mentre
s’executa, és a dir no duu a terme cap practica de movi-
ment de manera real (PMR).

Dues son les PM més utilitzades. La primera és la
practica visual, la qual és definida per Rozand, Lebon,
Papaxanthis i Lepers (2014) com 1’autovisualitzacié “del
moviment des de la perspectiva d’una primera-tercera
persona” (pag. 1981). Un exemple en 1’ambit esportiu
podria ser el d’imaginar-se els moviments que es puguin
efectuar a I’hora de fer un gest tecnic dins de la pista. Se
sap que aixo activa la regi6 occipital i el 1obul parietal
superior (Rozand et al., 2014).

Per la seva banda la segona practica fa al-lusi6 a la
practica cinestesica, la qual “requereix I’habilitat de sen-
tir, a més de les experiéncies somato-sensorials relacio-
nades al moviment (percebre la contraccié del muscul
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from the first person and entails dynamic movements”
(Frenkel et al., 2014, pp. 225-226). One clear exam-
ple would be when simulating a shot, a serve, a kick
or any basic sport skill which entails feeling the con-
traction or force generated on a muscular level. This
shows more activation of structures associated with
movement and in the lower parietal lobe (Rozand et
al., 2014).

Literature reviews have been done which anal-
yse MP and its involvement in different variables
in sport, such as: motivation, self-confidence,
pre-competitive anxiety, rehabilitation, improved
strength and training (Bales & Bales, 2012; Cérde-
nas, Conde, & Perales, 2015; Cumming & Wil-
liams, 2013; Eaves, Riach, Holmes, & Wright,
2016; Kahrovi¢, Radenkovié¢, Mavri¢, & Murié,
2014; Maclntyre et al., 2013; Martin, 2012; Ohu-
ruogu, Jonathan, & Ikechukwu, 2016; Ridderinkhof
& Brass, 2015; Schack, Essig, Frank, & Koester,
2014; Slimani, Tod, Chaabene, Miarka, & Chamari,
2016; Slimani, Bragazzi et al., 2016; Visek, Har-
ris, & Blom, 2013). Recently, new articles have ap-
peared which expand on each of the aforementioned
variables, while others are added, such as transcra-
nial activity during MP, or comparisons between
whether it is better to perform a movement, imag-
ine it or do a combination between both to facilitate
learning or improvement.

The objective of this review is to provide an up-
dated overview of the implications of MP in sport by
analysing the variables mentioned above. The sec-
tions in this review include the topics of transcranial
activity, strength development, pre-competitive anx-
iety, self-confidence, concentration, motivation and
sports rehabilitation processes, along with the last
section entitled MP, RMP or a combination of both:
Which is better?

Methodology
Article selection procedure

The literature search was performed in the follow-
ing databases: ERIC (E), SPORTDiscus (S), Academ-
ic Search Complete (A) and PubMed (P), which were
checked from March to November 2017.

To compile the articles, the search was per-
formed using the keywords, in English and Span-
ish, respectively, in a single descriptor, namely:

mentalment). Aquesta modalitat és percebuda des de pri-
mera persona i implica moviments dinamics” (Frenkel et
al., 2014, pag. 225-226); en seria un clar exemple la si-
mulaci6 de I’execuci6 d’un llancament, un servei, una pun-
tada o alguna destresa basica esportiva que impliqui sentir
la contraccid o la forca generada a nivell muscular perque
presenta més activacid.en estructures associades al movi-
ment i en el 1obul parietal inferior (Rozand et al., 2014).

S’han elaborat revisions de literatura que analitzen
la PM i la seva implicaci6 i diverses variables que es
treballen en I’esport com a: motivacid, autoconfian-
ca, ansietat precompetitiva, rehabilitacié, millora de
forca, entrenament, entre altres (Bales & Bales, 2012;
Cardenas, Conde, & Perales, 2015; Cumming & Wi-
lliams, 2013; Eaves, Riach, Holmes, & Wright, 2016;
Kahrovi¢, Radenkovi¢, Mavri¢ & Murié, 2014; Mac-
Intyre et al., 2013; Martin, 2012; Ohuruogu, Jona-
than, & Ikechukwu, 2016; Ridderinkhof & Brass, 2015;
Schack, Essig, Frank, & Koester, 2014; Slimani, Tod,
Chaabene, Miarka, & Chamari, 2016; Slimani, Bragazzi
et al., 2016; Visek, Harris, & Blom, 2013). Recentment
han aparegut nous articles que amplien cadascuna de les
variables esmentades préviament i a més se n’inclouen
d’altres com D’activitat transcraneal quan es fa PM, o
realitzen una comparaci6 entre si és millor efectuar un
moviment, imaginar-lo o fer una combinacid entre amb-
dues per facilitar el seu aprenentatge o millora.

L’objectiu d’aquesta revisié va ser oferir un pano-
rama general i actualitzat sobre les implicacions acon-
seguides per la PM en D’esport, analitzant variables
comentades anteriorment. Les seccions dins d’aquesta
revisi6 inclouen temes com l’activitat transcraneal, des-
envolupament de la forca, ansietat precompetitiva, auto-
confianca, concentraci6, motivaci6, processos de rehabi-
litaci6 esportiva i un ultim apartat titulat PM, PMR o la
combinacié d’ambdues, que és millor?

Metodologia
Procediment per a la seleccié d’articles

La cerca de literatura es va efectuar en les bases de dades:
ERIC (E), SPORTDiscus (S), Academic Search Complete
(A) i PubMed (P), les quals es van consultar des de mar¢
fins al novembre de I’any 2017.

Per dur a terme la recopilaci6 dels articles, la cerca
es va efectuar incloent les paraules clau en un tnic des-
criptor, i aquestes van ser “mental practice and sport”,
“kinesthetic practice and sport”, “mental training and
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“mental practice and sport”, “kinaesthetic practice
and sport”, “mental training and sport”, “mental
preparation and sport”, “motor imagery and sport”,
“visual practice and sport”, “mental practice and
sport”, “kinaesthetic practice and sport”, “mental
training and sport”, “mental preparation and sport”,
“motor imagery and sport” and “visual practice and
sport”. The search sought to identify the presence
of these words be it in the title, abstract or key-
words of each of the studies.

Once the entire search process was over, we were
able to identify a total of 11390 studies, which then
went through a selection process in which the title
and abstract were read to ascertain whether they con-
tained information related to this study. If so, the en-
tire text was read, which enabled us to identify each
study that met the inclusion criteria.

To perform the search process, the four stages
identified in the PRISMA statement (Liberati et al.,
2009) were used (identification, selection, eligibility,
inclusion) by each of the authors.

The studies had to meet the following inclusion
criteria: research published within a six-year range
(2012-2017) in either Spanish or English in which
there was a relationship or effect between MP and
some exercise or sport practice; they could be exper-
imental articles, quasi-experimental articles or litera-
ture reviews of scholarly articles. Likewise, the ex-
clusion criteria included: populations with a diagnosis
of schizophrenia, dementia or any kind of cancer; MP
not being the independent variable; and the combina-
tion of MP with some incentive.

All of these studies which met the inclusion cri-
teria were downloaded, and duplicated articles were
manually identified. Before starting the selection
process, both reviewers analysed and jointly de-
fined the inclusion criteria, and they later conducted
a preliminary search to check the reliability of the
procedure.

Both searches were compared and analysed to
guarantee that the inclusion criteria were met; the
initial agreement when comparing the searches was
76.3%. When there were discrepancies between the
reviewers, they were discussed at the end of the selec-
tion process. If no consensus was reached, the assis-
tance of a third reviewer was enlisted until agreement
was reached. A total of 59 studies resulted. Figure 1
shows the entire process involved in choosing and in-
cluding the articles.

sport”, “mental preparation and sport”, “motor ima-
gery and sport”, “visual practice and sport”, “practica
mental i esport”, “practica cinestesica i esport”, “entre-
nament mental i esport”, “preparaci6 mental i esport”,
“imatgeria motora i esport” i “practica visual i esport”.
La cerca efectuada va pretendre identificar la preséncia
d’aquestes paraules ja fora en el titol, resum o paraules
clau de cadascun dels estudis.

El procés de recerca va permetre identificar un to-
tal d’11390 estudis, els quals van passar per un procés
de selecci6 on es llegia el titol i el resum, en cas que
tingués informaci6 relacionada amb el present treball
aleshores es llegia el text complet, i aixd va permetre
identificar cadascuna de les recerques que complien amb
els criteris d’inclusi6.

Per realitzar el procés de cerca, es van emprar les
quatre etapes (identificaci, selecci6, elegibilitat, inclu-
sid) identificades a la declaraci6 PRISMA (Liberati et
al., 2009) per cadascun dels autors.

Es van incloure estudis que complissin amb les se-
giients caracteristiques: recerques publicades amb un
rang de sis anys (2012-2017), a més que estiguessin
en idioma espanyol o anglés, que existis una relaci6
o efecte entre la PM i algun exercici o practica es-
portiva ja sigui en articles experimentals, quasiexpe-
rimentals o revisions de literatura sobre articles cien-
tifics. Per la seva banda entre els criteris d’exclusid
hi havia: poblacions amb diagnostic d’esquizofrenia,
demeéncia o algun tipus de cancer, no incloure la PM
com a variable independent i combinar la PM amb al-
gun incentiu.

Tots els estudis que van complir amb els criteris
d’inclusié van ser baixats, la identificaci6 de la duplica-
ci6 dels articles es va efectuar manualment. Abans d’ini-
ciar el procés de seleccid, tots dos revisors van analitzar
1 definir conjuntament els criteris d’inclusid, posterior-
ment van realitzar una cerca preliminar per comprovar
la fiabilitat del procediment.

Ambdues cerques van ser comparades i analitzades
per garantir el compliment dels criteris d’inclusid, la
concordanga inicial en comparar les cerques va ser d’un
76.3%. Les discrepancies entre els revisors es van dis-
cutir entre ells al final del procés de seleccid. En cas que
no s’hagués arribat a un consens, es va sol-licitar I’ajuda
d’un tercer revisor fins a arribar a un acord. En total es
van obtenir 59 estudis. La figura 1 mostra tot el procés
per a la selecci6 i inclusid dels articles.
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Identification All studies found (n=11,390) by keywords according
to search engine:
* Mental practice and sport (E, S and A), n=82
e Kinaesthetic practice and sport (E, S and A), n=2
* Mental training and sport (E, S and A), n=215
e Mental preparation and sport (E, S and A), n=74
Motor imagery and sport (E, S and A), n=91
Visual practice and sport (E, S and A), n=29
Practica mental y deporte (E, S and A), n=2.994
Préactica kinestésica y deporte (E, S and A), n=1
Entrenamiento mental y deporte (E, S and A), n=1
Preparaciéon mental y deporte (E, S and A), n=2994
Imagineria motora y deporte (E, S and A), n=199
Practica visual y deporte (E, S and A), n=2.940
* Mental practice and sport (P), n=326
Kinaesthetic practice and sport (P), n=7
Mental training and sport (P), n=994
Mental preparation and sport (P), n=29
Motor imagery and sport (P), n=171
Visual practice and sport (P), n=241
Practica mental y deporte (P), n=0
Practica kinestésica y deporte (P), n=0
Entrenamiento mental y deporte (P), n=0
Preparacion mental y deporte (P), n=0
Imagineria motora y deporte (P), n=0
n

* Practica visual y deporte (E, Sy A), n=0
Selection Articles whose title, abstract and complete text were
reviewed (n=204)
Eligibility Articles that went on to the second review to be

included in the study (n=59)

l

Inclusion  All the articles in the study
(n=59).

Figure 1. Flow chart of the process of choosing the studies

Articles excluded in the first review (n=11186), the following

were borne in mind:

* Populations with a diagnosis of schizophrenia, dementia or
some kind of cancer.

¢ Not including MP as an independent variable.

¢ Combining MP with an incentive.

Articles excluded in the first review (n=11186), the following

were borne in mind:

* Populations with a diagnosis of schizophrenia, dementia or
some kind of cancer.

* Not including MP as an independent variable.

e Combining MP with an incentive.
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Identificacié

Total d’estudis trobats (n=11 390) per paraules clau

segons cercador:

Seleccid

Mental practice and sport (E, S i A), n=82
Kinesthetic practice and sport (E, Sy A), n=2
Mental training and sport (E, Sy A), n=215
Mental preparation and sport (E, Sy A), n=74
Motor imagery and sport (E, Sy A), n=91
Visual practice and sport (E, Sy A), n=29
Practica mental i esport (E, S i A), n=2994
Practica cinestésica i esport (E, Si A), n=1
Entrenament mental i esport (E, Si A), n=1
Preparacié mental i esport (E, Si A), n=2.994
Imaginaria motora i esport (E, Si A), n=199
Practica visual i esport (E, Si A), n=2 940
Mental practice and sport (P), n=326
Kinesthetic practice and sport (P), n=7
Mental training and sport (P), n=994

Mental preparation and sport (P), n=29

Motor imagery and sport (P), n=171

Visual practice and sport (P), n=241

Practica mental i esport (P), n=0

Practica cinestésica i esport (P), n=0
Entrenament mental i esport (P), n=0
Preparacié mental i esport (P), n=
Imaginaria motora i esport (P), n=
Practica visual i esport (E, Si A), n=0

0
0

Articles que van passar a revisio de titol, abstract i

text complet (n=204)

Elegibilitat

Articles que van passar la segona revisié per ser

inclosos en I'estudi (n1=59)

Inclusio i

|

Total d’articles que conformen I'estudi
(n=59).

Figura 1. Diagrama de flux del procés de seleccio de les recerques.

Articles exclosos en la primera revisié (n=11186), tenint en

compte:

* Poblacions amb diagnostic d’esquizofrénia, deméncia o
algun tipus de cancer,

* No incloure la PM com a variable independent,

e Combinar la PM amb algun incentiu.

Articles exclosos en la primera revisié (n=11186), tenint en

compte:

* Poblacions amb diagnostic d’esquizofrénia, demeéncia o
algun tipus de cancer,

* No incloure la PM com a variable independent,

e Combinar la PM amb algun incentiu.
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Process
Transcranial Activity

Before the invention of certain instruments like the
electroencephalogram (EEG), magnetic resonance
(MR), transcranial magnetic stimulation (TMS), func-
tional magnetic resonance (fMRI) and positron emis-
sion tomography (PET), which allowed images to
be created of the psychophysiological processes that
were occurring inside the brain, this organ was con-
sidered a black box, given that there was no notion
of the processes which occurred in it. Nonetheless,
since the EEG, MR and other devices appeared, the
analysis of these psychophysiological processes has
become one of the most frequently studied fields
(Calmels, Pichon, & Grézes, 2014; Eaves, Behmer,
& Vogt, 2016; Henz, & Schollhorn, 2017; Kato,
Watanabe, Muraoka, & Kanosue, 2015; Mizuguchi,
Nakata, & Kanosue, 2016; Mochizuki, Sudo, Kirino,
& Itoh, 2014; Wilson et al., 2016).

Liu et al. (2014) discuss the work of several re-
searchers whose results have found that the brain re-
gions engaged during MP are the same ones activated
when doing RMP, that is, the premotor cortex and
the supplementary motor area.

Wriessnegger, Steyrl, Koschutnig and Miiller
(2014) carried out a project with 23 people in which
they compared the use of MP with a specific football
movement (penalty kick) and tennis movement (ball
return) performed in a “Kinect” (this is a device that
detects movement developed by Microsoft to be used
in the console of Xbox 360 videogames, which allows
for RMP while also recording the movements made
in order to provide feedback), in addition to using an
fMRI to measure the brain areas activated.

The procedure applied consisted in making three
measurements on the same day: a first one of MP in
the fMRI with the penalty kick and ball return move-
ments, then playing 20 minutes with the Kinect (10
minutes of football and 10 minutes of tennis) and im-
mediately thereafter another measurement of MP in
the fMRI. The authors stated that the choice of these
sports was due to their popularity and the fact that
they both require complex movements.

The results in both football and tennis showed sig-
nificant changes after having practised with the Kinect
(that is, the post condition); in the case of football,
greater activation in areas like the supplementary mo-
tor area, the primary motor cortex, the dorsolateral

Desenvolupament
Activitat transcraneal

Abans de la invencid de certs instruments com 1’elec-
troencefalograma (EEG); ressonancia magnetica
(RM); estimulaci6 magnetica transcraneal (EMT);
ressonancia magnetica funcional (fMRI); tomografia
per emissid de positrons (PET), que permetessin crear
imatges dels processos psicofisioldgics que succeien
dins del cervell, aquest organ era considerat com una
caixa negra, perque no es tenia cap nocié dels proces-
sos que s’hi duien a terme; no obstant aixo, conforme
van anar apareixent ’EEG, la RM i els altres dispo-
sitius, I’analisi dels processos psicofisiologics s’ha
convertit en un dels camps més estudiats (Calmels,
Pichon, & Grezes, 2014; Eaves, Behmer, & Vogt,
2016; Henz & Schollhorn, 2017; Kato, Watanabe,
Muraoka, & Kanosue, 2015; Mizuguchi, Nakata,
& Kanosue, 2016; Mochizuki, Suo, Kirino, & Itoh,
2014; Wilson et al., 2016).

Liu et al. (2014) comenten el treball de diversos in-
vestigadors que a partir dels seus resultats han trobat
que les regions cerebrals activades a 1’hora de fer la PM
s6n les mateixes que s’engeguen quan es fa la PMR,
aquestes serien 1’escor¢a premotora i 1’area motora su-
plementaria.

Wriessnegger, Steyrl, Koschutnig i Miiller (2014),
van elaborar un projecte amb 23 persones, on compa-
raven 1’as de la PM respecte a un moviment especific
de futbol (llancament de penal) i de tennis (devoluci6 de
pilota) dut a terme en un “Kinect” (dispositiu de detec-
ci6 de moviment desenvolupat per la Companyia Micro-
soft per emprar-lo en la consola de videojoc Xbox 360,
que permet la PMR i al seu torn grava els moviments
efectuats per donar una retroalimentacid), a més feien
s d’un fMRI per mesurar les arees activades a nivell
cerebral.

El procediment aplicat consistia en efectuar tres me-
suraments un mateix dia: un primer mesurament de PM
en el fMRI amb els moviments de tir de penal i devolu-
ci6 de pilota, després passaven a jugar 20 minuts en el
“Kinect” (10 minuts de futbol i 10 minuts de tennis) i
immediatament assistien al segon mesurament de PM en
el fMRI. Els autors van comentar que la tria d’aquests
esports va ser la seva popularitat i presenten moviments
complexos.

Els resultats obtinguts tant en el futbol com en el ten-
nis mostren canvis significatius per haver fet la practi-
ca en el “Kinect” (és a dir condici6 post); en el cas de
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prefrontal cortex and the upper and lower parietal
lobe was found after having done the exercises. For
tennis, activation of the posterior cingulate cortex and
the primary motor cortex was found.

This study demonstrated that in order to achieve
greater activation of the different areas of the brain,
it is important to undertake MP training; however,
this improvement appeared after the movement was
actually performed, that is, in the second measure-
ment, hence another fundamental factor is highlighted
in that a given movement is only fine-tuned when it
and all of its characteristics are imagined in a lifelike
fashion. Therefore, Wriessnegger et al. (2014) sug-
gest that the combination of MP and movements will
allow athletes to improve their sport performance.

Nonetheless, we should also point out from this
article by Wriessnegger et al. (2014) that in the imag-
es shown of the cortex results during the experiments
applied, one can see the activation of many areas of
the brain when people are learning a given move-
ment, since they need greater concentration and con-
tributions from different areas in order to carry it out.
When a movement has been practised several times,
it becomes automatic, which means that the body has
learned it, allowing for lower brain engagement of
the areas involved in performing that task, with the
consequent energy savings.

The studies by Wriessnegger et al. (2014), Mo-
chizuki et al. (2014), Calmels et al. (2014), Kato et
al. (2015), Eaves, Behmer et al. (2016), Mizugu-
chi et al. (2016), Wilson et al. (2016) and Henz et
al. (2017) support the fundamental principle of MP,
which states that there is similar brain activation
when imagining a movement as when the person is
actually executing the action.

Strength Development

Rozand et al. (2014) performed their study with 10
subjects. They were familiarised with both maximum
isometric contraction and imaginary isometric con-
tractions with elbow flexion, which they were going
to perform during the experiment. A dynamometer
was used to measure the strength generated in the bi-
ceps muscle and a perceived effort scale to control for
fatigue.

The three treatments were applied on different
days. One of them was MP, another was RMP, and
the last one was a combination of MP and RMP (a

futbol es va trobar una major activacié després d’haver
executat 1’exercici en zones com l’area motora suple-
mentaria, escorca motora primaria, escor¢a prefrontal
dorsolateral i el 1obul parietal superior i inferior. Per la
seva banda, per al tennis es van observar activacions a
nivell de I’escorca cingulada posterior i escor¢a motora
primaria.

Aquest estudi va demostrar que per aconseguir una
major activacié de diferents arees cerebrals és impor-
tant dur a terme entrenaments de PM; no obstant aixo,
aquesta millora es va presentar una vegada que el movi-
ment fos practicat, és a dir, en el segon mesurament, per
aquest motiu s’assenyala un altre element fonamental i
és que solament hi ha perfeccionament d’un determinat
moviment quan s’aconsegueix imaginar amb la vivaci-
tat i totes les caracteristiques que el componen, per tant
Wriessnegger et al. (2014), proposen que la combinacid
de PM i moviments permetrien a I’atleta millorar el seu
rendiment esportiu.

No obstant aix0, cal ressaltar també d’aquest article
de Wriessnegger et al. (2014) que en les imatges mos-
trades dels resultats corticals durant els experiments apli-
cats, es pot notar 1’activacié de moltes arees cerebrals
quan les persones estan aprenent un determinat movi-
ment, ja que necessiten d’una major concentracio i apor-
tacié de diferents zones per poder dur-lo a terme. Quan
s’ha practicat diverses vegades un moviment, aquest
s’automatitza, el que representa que el cos ja I’ha apres,
permetent que les arees implicades per dur a terme la tas-
ca, i hi hagi estalvi energetic per fer-la.

Els estudis de Wriessnegger et al. (2014), Mochizuki
et al. (2014), Calmels et al. (2014), Kato et al. (2015),
Eaves, Behmer et al. (2016), Mizuguchi et al. (2016),
Wilson et al. (2016) i Henz et al. (2017) recolzen el
principi fonamental de la PM, que estableix que hi ha
una activacio del cervell quan s’imagina el moviment si-
milar com si la persona dugués a terme el moviment de
forma real.

Desenvolupament de la forca

Rozand et al. (2014) duen a terme la seva recerca amb
10 subjectes. Aquests van rebre una familiaritzacié tant
amb la contraccié isometrica maxima com amb les con-
traccions isometriques imaginaries de flexié de colze
que anaven a realitzar durant ’experiment; es va emprar
un dinamometre per mesurar la forca que es generava en
el muscul del biceps i una escala d’esfor¢ percebut per
controlar la fatiga.
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combination of mental practice and practice with real
movement). The first thing they did in all the con-
ditions was a maximum isometric contraction test
(which served as a pre-test), and then they applied
one of these three conditions.

The protocol of the MP was 20 isometric contrac-
tions involving imaginary elbow flexion in 4 sets; this
involved 5 seconds of contraction with 10 seconds of
rest between them. After the first 20 imaginary con-
tractions, they once again performed the maximum
isometric contraction test of the pre-test (to measure
how the force changed during the experiment), and
then they started over with the next series. After the
4t get, with its respective contraction measurement,
they took a 10-minute break and once again applied
the maximum isometric contraction test.

In the case of the RMP condition, it was exactly
the same as described above. However, in the MP-
RMP, the protocol changed. It started with a maxi-
mum isometric contraction (used as a pre-test), then
there was 5 seconds of RMP, rest for 2 seconds, and
5 sections of MP with 3 seconds of rest, and then the
RMP was repeated again, and so on until reaching 20
repetitions of both the RMP and the MP. Once set
1 of repetitions was finished, the test was reapplied
and then they began again with set 2. Just as in the
first experiment outlined above, after 10 minutes of
rest, the last maximum isometric contraction test was
performed.

The results were the following: even though the
start of the maximum isometric contraction was exact-
ly the same in all 3 conditions, when MP was done it
did not generate a change in force; however, with the
RMP and the MP-RMP, the force significantly dimin-
ished in each of the measurements compared to the
MP, even after the 10 minutes of recovery before the
last measurement. Even though the contraction force
did not change with the MP, the subjects did report
the presence of fatigue once the experiment was over,
just as they did after the RMP and the MP-RMP. The
explanation that the authors provide for the fact that
the force did not improve with MP is that one session
is not enough to see gains on this variable. Studies
that have indeed significantly confirmed the use of
MP to improve force are those by De Ruiter et al.
(2012), Ishii et al. (2013), Di Rienzo et al. (2015),
Ferreira et al. (2016) and Scott, Taylor, Chesterton,
Vogt and Eaves (2017).

Es van aplicar tres tractaments en dies diferents. Un
d’ells va ser de PM, un altre de PMR i I’Gltim va ser una
combinacié de PM-PMR (combinacié de practica men-
tal i practica de moviment real). El primer que feien en
qualsevol de les condicions era una prova de contraccid
isometrica maxima (va funcionar com pretest), després
van aplicar alguna de les tres condicions.

En el protocol de la PM van realitzar 20 contraccions
isometriques de flexié de colze imaginaries en 4 blocs,
es feien 5 segons de contraccid per 10 segons de des-
cans. Finalitzades les primeres 20 contraccions imagina-
ries feien de nou la prova de contraccié isometrica ma-
xima del pretest (per anar mesurant com anava canviant
la forca durant I’experiment), i tornaven a comencar de
nou amb la segiient seérie. Finalitzat el bloc 4, amb el seu
respectiu mesurament de contraccid, feien una pausa de
10 minuts i tornaven a aplicar la prova de contraccio iso-
metrica maxima.

En el cas de la condicié PMR es va fer igual que s ha-
via fet abans. Per la seva banda en PM-PMR el protocol
va canviar: iniciaven amb la contracci6 isometrica maxi-
ma (usada com pretest), després realitzaven 5 segons de
PMR, descansaven 2 segons i feien 5 segons de PM amb
3 segons de descans, després repetien de nou la PMR, i
aixi consecutivament fins a aconseguir 20 repeticions tant
per la PMR com amb la PM. Una vegada acabat el bloc
1 de repeticions, tornaven a aplicar la prova i després
comengaven de nou amb el bloc 2. Igual que el primer
experiment detallat préviament, després dels 10 minuts
de descans realitzaven 1’ultima prova de forca maxima.

Els resultats que s’obtenen son els segiients: encara
que a l’inici la contraccié isometrica maxima és exacta-
ment igual per les 3 condicions, quan es fa la PM aquesta
no va generar un canvi en la forca, en canvi amb la PMR
i la PM-PMR aquesta va anar disminuint significativa-
ment en cadascun dels mesuraments comparats amb la
PM, adhuc fins i tot després dels 10 minuts de recupera-
ci6 previ a ’altim mesurament. Encara que la forca de la
contraccié no va canviar amb la PM, els subjectes si que
van reportar preséncia de fatiga un cop acabat I’experi-
ment, cas similar al de la PMR i PM-PMR. L’explicacié
que les autories ofereixen a la no millora de la forca amb
la PM, és perque amb una tUnica sessié no n’hi ha prou
per poder obtenir guanys en aquesta variable. Estudis
que si que han comprovat de manera significativa 1’ds de
la PM per a la millora de la for¢a sén el de De Ruiteret
al. (2012), Ishii et al. (2013), Di Rienzo et al. (2015),
Ferreira et al. (2016) i Scott, Taylor, Chesterton, Vogt i
Eaves (2017).
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Pre-competitive Anxiety, Self-
confidence, Concentration and
Motivation

When referring to pre-competitive anxiety, authors
like Vodicar et al. (2012) distinguish between somat-
ic and cognitive anxiety. This study focuses on cog-
nitive anxiety, which refers to aspects related to the
“acceleration of the heart rate, hand sweating, dry
mouth, quick and shallow breathing, muscle twitch-
es and other symptoms” (p. 23). Likewise, cognitive
anxiety is focused more on issues of nervousness,
agitation or even difficulty concentrating (Vodicar et
al., 2012).

Researchers like Cocks, Moulton, Luu and Cil
(2014) and De Sousa Fortes et al. (2016) have pro-
foundly studied these kinds of anxiety and agree
that cognitive anxiety benefits sports performance
more than somatic anxiety, since it allows athletes
to achieve higher levels of attention and optimism,
which have a positive influence on performance in
competence and self-confidence. Vodicar et al. (2012)
used a sample of 11 basketball players who received
12 MP sessions (one per week) to work on aspects
like pre-competitive anxiety, concentration and SC.
After the measurements, they did not find significant
differences in anxiety, concentration and SC, but they
did stress the presence of positive changes in each of
these variables. These authors recommended that fu-
ture studies should work with larger populations and
intensify the number of MP sessions per week in or-
der to observe possible significant improvements in
the results.

Shweta and Deepak (2015) conducted a study in
which they sought to measure how an increase in
concentration and a decrease in anxiety benefitted
self-confidence in a group of 90 cricketeers. To test
this hypothesis, they formed groups with 30 subjects
each, and for 6 weeks they underwent either 20 min-
utes of MP (experimental group 1) or 20 minutes
of concentration with yoga exercises (experimen-
tal group 2), while the control group continued with
their usual lifestyle. The results demonstrated that
both concentration and anxiety improved significantly
with the application of each of the treatments, which
helped lower anxiety levels and improve self-con-
fidence in the players in these groups. Other studies
that have also found significant differences are those
by Ebben and Gagnon (2012), Hagag and Ali (2014),

Ansietat precompetitiva,

autoconfianca, concentraci6

i motivacio

Quan es fa referencia a 1’ansietat precompetitiva, autors
com Vodicar et al. (2012), fan distincié entre 1’ansietat
somatica i la cognitiva. Aquest present estudi s’enfoca
a la cognitiva, aix0 perque la primera fa referencia a
aspectes relacionats amb “acceleraci6 del pols cardiac,
sudoracié de mans, boca seca, respiraci6 rapida i poc
profunda, sobresalt de musculs, entre altres” (pag. 23).
Per la seva banda, 1’ansietat cognitiva s’enfoca més en
qiiestions de nerviosisme, agitacié o fins i tot a la difi-
cultat per concentrar-se (Vodicar et al., 2012).

Investigadors com Cocks, Moulton, Luu i Cil (2014)
o De Sousa Fortes et al. (2016), han estudiat a fons
aquests dos tipus d’ansietat i concorden que la cognitiva
beneficia més 1’acompliment esportiu, ja que els permet
aconseguir nivells d’atenci6 i optimisme més elevats,
influint de manera positiva en el rendiment en la com-
petencia i 1’autoconfianca. Vodicar et al. (2012) van
utilitzar una mostra d’11 basquetbolistes, que van rebre
12 sessions (un cop per setmana) de PM per treballar
aspectes com l’ansietat precompetitiva, concentracid i
AU. Finalitzats els seus mesuraments no van aconseguir
trobar diferencies significatives en ansietat, concentraci
i AU, pero si que recalquen la presencia de canvis po-
sitius en cadascuna d’aquestes i en un futur recomanen
treballar amb poblacions més grans i a més intensificar
la quantitat de sessions per setmana que es treballa la
PM, amb Ila finalitat d’observar possibles millores signi-
ficatives en els resultats.

Shweta i Deepak (2015) van aplicar una recerca on
desitjaven mesurar com un augment de la concentracid
i una disminucié de 1’ansietat beneficiaven 1’autocon-
fianca d’un grup de 90 jugadores de criquet. Per provar
aquesta hipotesi van formar tres grups de 30 subjectes
cadascun, les quals durant sis setmanes van tenir 20 mi-
nuts de PM (grup experimental 1), 20 minuts de concen-
traci6 amb exercicis de ioga (grup experimental 2) i el
grup control va continuar amb el seu estil de vida nor-
mal. Els resultats obtinguts van permetre demostrar que
tant la concentracié com l’ansietat milloren significati-
vament amb D’aplicacié de cadascun dels tractaments,
per tant, van ajudar a disminuir els nivells d’ansietat i
amb aix0 millorar I’autoconfianca de les jugadores de
criquet pertanyents a aquests grups. Altres estudis que
també aconsegueixen diferéncies significatives sén els
d’Ebben i Gagnon (2012), Hagag i Ali (2014), Olusoga
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Olusoga et al. (2014), Petracovschi and Rogoveanu
(2015) and Lim and O’Sullivan (2016).

Within the field of motivation, Edwards and Ed-
wards (2012) evaluated the mental skills of a group of
152 male rugby players using the BMSQ and SPSQ
instruments, and they measured variables including
motivation, self-confidence, dealing with stress and
anxiety. When they analysed the data, they found
significant associations by establishing correlations
between motivation and mental imagery, motivation
and mental practice, motivation and self-confidence,
motivation and anxiety, and motivation and relax-
ation. This study showed that in sport not only does
physical practice improve players’ motivation and
self-confidence through exercises, but that MP should
also be considered an important factor when planning
each session in order to achieve more comprehensive
training (working both the body and mind at the same
time).

Sports Rehabilitation

Arvinen et al. (2015) performed a study with 1,283
participants whose main objective was to ascertain
the benefits brought about by mental skills in a re-
covery process after an injury. Of this total number
of subjects, only 346 had used MP. The ways it was
applied included goal-setting (162 people), imagery
(110 people), positive self-talk (115 people) and re-
laxation (84 people). However, even though 346
individuals stated that they had received MP, 249
perceived a quicker recovery with this intervention,
while 48 did not feel this change and 49 did not re-
port anything. One of the explanations set forth by
the authors of why some did not find improvements
was that sometimes the subjects asked to undertake
this task did not have the knowledge they needed to
carry it out optimally or did not know how to recov-
er from their injury.

Arvinen et al. (2015) proffered the hypothesis
that even though physical recovery plays an import-
ant role in rehabilitation processes, the psycholog-
ical part also has its benefits, a contribution from
physical and psychological recovery that allows it
to be more comprehensive while also boosting its
effectiveness.

Other studies in this same vein of research are
Lebon, Guillot and Collet (2012) and Oostra, Oomen,
Vanderstraeten and Vingerhoets (2015). The article

et al. (2014), Petracovschi i Rogoveanu (2015) i Lim i
O’Sullivan (2016).

Dins del camp de la motivacié, Edwards i Edwards
(2012), van avaluar les habilitats mentals d’un grup de
152 homes jugadors de rugbi, utilitzant els instruments
BMSQ i SPSQ, i entre altres variables, van mesurar la
motivacid, 1’autoconfianca, el maneig de la preocupaci6 i
I’ansietat. En analitzar les dades van trobar associacions
significatives en establir les correlacions en motivaci6 i
imatgeria mental, motivacid i practica mental, motivacid
i autoconfianca, a més de motivacié i ansietat, i motivacid
i relaxaci6. Aquesta recerca va demostrar que a nivell es-
portiu no solament les practiques fisiques permeten millo-
rar la motivacié o I’autoconfianca dels jugadors per mitja
dels exercicis, si no que la PM també ha de ser considera-
da com un element important a I’hora de planificar cadas-
cuna de les sessions amb la finalitat d’aconseguir un entre-
nament més integral (treballar cos i ment al mateix temps).

Rehabilitacié esportiva

Arvinen et al. (2015) van desenvolupar un estudi amb 1283
participants, 1’objectiu principal del qual era coneixer els
beneficis generats per les habilitats mentals en un procés de
recuperacid després d’una lesid; d’aquest nombre de sub-
jectes només 346 havien usat la PM. Les formes per a la
seva aplicaci6 variaven entre fixaci6 de metes (162 perso-
nes), imatgeria (110 persones), parlar amb un mateix (self-
talk) positiu (115 persones) i relaxacié (84 persones). Ara
bé, encara que 346 individus van afirmar haver rebut PM,
249 van ser els que van percebre una recuperacié més rapi-
da amb aquesta intervencid, mentre 48 no van sentir aquest
canvi i 49 no van reportar gens. Una de les observacions
efectuades pels autors per no aconseguir millores va ser el
fet que en ocasions els subjectes encarregats de dur a terme
aquesta tasca no tenen els coneixements necessaris per de-
senvolupar-la de la millor forma possible o tampoc saben
com recuperar-se de la lesio.

Arvinen et al. (2015) manejaven la hipotesi que, en-
cara que la recuperaci6 fisica juga un paper important a
nivell dels processos de rehabilitacid, la part psicologica
també presenta els seus beneficis, perque una aportacio
de la recuperaci6 fisica i psicologica permet que sigui
més integral i aconseguir al mateix temps augmentar la
seva efectivitat.

Altres estudis que mantenen aquesta mateixa linia
de recerca s6n Lebon, Guillot i Collet(2012) i Oostra,
Oomen, Vanderstraeten i Vingerhoets (2015). En l’ar-
ticle d’Oostra et al. (2015), es va treballar amb una
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by Oostra et al. (2015) worked with a population of
subjects who had suffered from a stroke and proved
that MP may help improve quality of life; however,
they also observed that more studies on sports reha-
bilitation topics are needed to strengthen this field,
which is not solely applicable to sports life but also to
many people’s daily lives.

PM, RMP or the Combination of Both
(MP-RMP): Which is Better?

In 2013, a group of researchers (Azimkhani, Abba-
sian, Ashkani, & Giirsoy, 2013) recruited 64 sub-
jects from the Technical University of Mashhad who
were not experts in the skill they were going to learn
(jump shots in handball) and were divided into four
groups: MP, RMP, MP-RMP and a control group.
Those assigned to the MP condition used the Vi-
suo-Motor Behaviour Rehearsal (VMBR) technique
for seven minutes, those in the RMP condition ex-
ecuted 20 attempts of the skill, the third group did
both the Visuo-Motor Behaviour Rehearsal technique
and the 20 attempts, and the last group (control)
did nothing. Once they had finished their respective
treatments, they executed the jump shot to be evalu-
ated. The authors decided to divide it into two stag-
es: the first, called the skill acquisition stage, and the
second, called the retention stage (72 hours after hav-
ing finished the practice, the participants were mea-
sured again).

Azimkhani et al. (2013) reported significant dif-
ferences among all the groups for the measurements
on amount of time spent (time used to learn the
technique) and scores earned (shots made with the
proper technique); during the retention stage, differ-
ences were only found in the amount of time spent
between the MP and the control group. Between
MP-RMP and the control group, differences were
found for the measurements of time spent and points
earned. When comparing between the measurements
of the amount of the time spent in the pre-stage (ac-
quisition) and the post-stage (retention), differences
were found in both the MP and the MP-RMP Re-
garding the amount of time used, only in the MP
condition were changes found between the pre-test
and the post-test. This study demonstrated that not
only does RMP help subjects learn a technique, but
that MP by itself can also be a good resource when
performing a specific task.

poblacié de subjectes amb accident cerebrovascular; van
aconseguir demostrar que la PM pot ajudar-los a millo-
rar la seva qualitat de vida, pero, fan 1’observacié que
son necessaries més recerques en temes de rehabilitaci6
esportiva per enfortir aquest camp, el qual no solament
s’aplica a la vida esportiva sin a la vida diaria de mol-
tes persones.

PM, PMR o la combinacié d’ambdues
(PM-PMR), queé és millor?

L’any 2013 un grup d’investigadors (Azimkhani, Abba-
sian, Ashkani, & Giirsoy, 2013) va reclutar 64 subjec-
tes de la Universitat Tecnica de Mashhad, els quals no
eren experts en 1’habilitat que anaven a aprendre (llanca-
ment en suspensi6 d’handbol) i van ser dividits en quatre
grups: PM, PMR, PM-PMR i un grup control. Els as-
signats a la condicié de PM feien Us de la tecnica Assaig
del Comportament Visuo-Motor (VMBR per les seves
sigles en angles) per set minuts; per la seva banda els de
PMR executaven 20 intents de la destresa; el tercer grup
realitzava tant Assaig del Comportament Visuo-Motor
com els 20 intents, i I’Gltim grup (control) no efectua-
va res, una vegada finalitzat el seu respectiu tractament
executaven el llancament per avaluar-se. Els autors van
decidir dividir-ho en dues etapes: la primera la van ano-
menar fase d’adquisicié de les destreses, i la segona,
fase d’adquisici6 (transcorregudes 72 hores d’haver fi-
nalitzat la practica corresponent, els participants van ser
mesurats novament).

Azimkhani et al. (2013) van reportar diferéncies
significatives entre tots els grups per als mesuraments
de temps gastat (temps emprat per a I’aprenentatge
de la teécnica) i puntuacions guanyades (llangaments
efectuats amb la técnica correcta); durant la fase de
retencié es van aconseguir diferéncies solament en el
temps gastat entre el grup de PM i el control, entre
PM-PMR i el grup control es van trobar diferéncies
per als mesuraments de temps gastat i puntuacions
guanyades. Fent una comparacié entre mesuraments
pre (fase d’adquisicid) i post (fase de retencid) per al
temps gastat, es van observar diferéncies tant en la
PM com en la PM-PMR. En el cas de temps gastat
solament en la condici6 PM es van notar canvis de
pre a posttest. Aquest estudi va demostrar que no so-
lament la PMR serveix per dur a terme ’aprenentatge
d’una técnica, sin6 que la PM per si sola també pot
ser un bon recurs per a I’acompliment d’una tasca en
especific.
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When analysing the efficacy of a rehabilitation
process, Hua, Lu-ping and Tong (2014) compared
the efficacy between MP-RMP and RMP to increase
hand mobility in patients who had had a stroke. The
authors chose 20 patients who were evenly assigned
to an MP-RMP condition and a control condition
(RMP). They applied an Action Research Arm Test
(ARAT), the Kinaesthetic and Visual Imagery Ques-
tionnaire (KVIQ) and an fMRI at both the beginning
and the end of the study.

The treatment in Hua et al. (2014) took 45 minutes
per day, went from Monday to Friday and lasted a to-
tal of 20 days. The control group did exercises which
allowed them to increase their hand mobility, while
the experimental group applied a combined treatment.
On this last point, the article did not mention how
much time was assigned to the MP and RMP to com-
plete the 45-minute session; it only explained that the
MP was practised in three sets and that there was a
five-minute break between sets.

At the end of the measurements, they found that
both groups improved significantly on the ARAT
from the pre-test to the post-test; however, the great-
est change was achieved with the MP-RMP condi-
tion. In terms of the activation of zones of the cortex
measured with the fMRI, significant changes were
seen from the first to the last measurement in both the
affected and unaffected hands in the MP-RMP group
and in the RMP group. Finally, when comparing both
conditions, the fMRI and the ARAT, it was found that
the increase in hand functionality was associated with
the number of regions measured with the fMRI, and
they were higher in the MP-RMP. Along with pre-
vious studies, we can also cite the one by Kanthack,
Bigliassi, Vieira and Altimari (2014) who found sig-
nificant effects from MP and PM-RMP when practis-
ing a given technique; however, the results are more
positive with PM-RMP.

Another avenue of research conducted in re-
cent years is related to the use of MP to improve
a condition or basic skill in a given sport. Authors
who have examined this topic include Aleksander
and Aleksandra (2012) and Slimani Bragazzi et al.
(2016) in football; ASP (2013) in a marathon; Ay,
Halaweh and Al-Taieb (2013) in volleyball; Batta-
glia et al. (2014), Lawrence, Callow and Roberts
(2013) and Raiola, Scassillo, Parisi and Di Tore
(2013) in rhythmic gymnastics; Bouhika et al. (2016)
and Nagar and Noohu (2014) in basketball; Callow,

Analitzant D’eficacia d’un procés de rehabilitacio,
Hua, Lu.-ping i Tong (2014), van comparar 1’eficacia
entre la PM-PMR i la PMR per augmentar la mobili-
tat de la ma en pacients que han presentat un accident
cerebrovascular. Els autors van escollir 20 pacients els
quals van ser assignats equitativament en una condici
de PM-PMR i una condici6 considerada control (PMR),
van aplicar una prova d’acci6 de bra¢c (ARAT, sigles en
angles), un qiiestionari d’imatgeria visual i cinestésica
(KVIQ, sigles en anglés) i un fMRI, tant a I’inici com al
final de tota la recerca

El tractament corresponent de Hua et al. (2014) va
ser de 45 minuts per dia, s’estenia de dilluns a divendres
i va tenir una durada total de 20 dies. El grup control
realitzava exercicis que els permetessin augmentar la
mobilitat de la seva ma; per la seva banda el grup expe-
rimental aplicava un tractament combinat. Per a aquest
ultim punt, en D’article no s’esmenta quant temps va ser
I’assignat per la PM i la PMR per completar la sessi6 de
45 minuts, només s’hi explicava que la PM es va treba-
llar amb tres sets i que entre cada set hi havia un des-
cans de cinc minuts.

Al final dels mesuraments es va aconseguir trobar que
per ’ARAT tots dos grups van millorar significativament
del mesurament pre al post, no obstant aixo, el canvi més
gran es va aconseguir en la condicié de PM-PMR. Quant
a ’activacié de zones corticals mesurades amb el fMRI,
es van poder notar canvis significatius del primer a 1’tl-
tim mesurament tant a la ma afectada com en la no afec-
tada en el grup de C PM-PMR i el de PMR. Finalment,
fent una comparaci6 entre ambdues condicions, el fMRI
i ’ARAT es va trobar que ’augment en la funcionalitat
de la ma estava associat amb la quantitat de regions me-
surades amb el fMRI, sent més elevats en el PM-PMR.
Juntament amb els estudis anteriors també es poden citar
el de Kanthack, Bigliassi, Vieira i Altimari (2014) que
obtenen efectes significatius de la PM i el PM-PMR amb
la realitzacié d’una determina técnica, no obstant aixo,
els resultats son més positius amb PM-PMR.

Una altra linia de recerca que s’ha desenvolupat els
darrers anys és la relacionada amb I’Gs de la PM per
millorar alguna condicié o fonament en un determi-
nat esport. Autories que han treballat aquest tema sén
Aleksander i Aleksandra (2012) i Slimani Bragazzi et al.
(2016), en futbol; ASP (2013), en maratd; Ai, Halaweh
i Al-Taieb (2013), en voleibol; Battaglia et al. (2014),
Lawrence, Callow i Roberts (2013) i Raiola, Scassillo,
Parisi i Di Tore (2013), en gimnastica ritmica; Bouhi-
ka et al. (2016) i Nagari Noohu (2014), en basquet;

94

Apunts. Educaci6 Fisica i Esports. 2019, num. 135. 1r trimestre (gener-marg), pag. 82-99. ISSN-0214-8757



Beneficis de la practica mental en la practica esportiva
Benefits of Mental Practice in Sport Practice

Roberts, Hardy, Jiang and Edwards (2013) in sla-
lom; Fazeli, Taheri and Kakhki (2017) and Wil-
liams, Cooley and Cumming (2013) in golf; Guillot,
Desliens, Rouyer and Rogowski (2013) and Guillot
et al. (2015) in tennis; Scott and Scott III (2013) in
table tennis; Kingsley, Zakrajsek, Nesser and Gage
(2013) in cycling; Louis, Collet, Champely and
Guillot (2012) in alpine skiing and horseback riding;
Joksimovic and Joksimovic (2012) in alpine skiing;
Mostafa (2015) in swimming; Ragab (2015) in hand-
ball; Slimani, Taylor et al. (2016) in kickboxing;
Wang et al. (2014) in badminton; and Weber and
Doppelmayr (2016) in darts.

Studies have also been conducted to determine
whether MP is better used with athletes who are just
beginning to practice an activity (novices) or experi-
enced ones (experts), a field in which there are stud-
ies by Frank, Land, Popp and Schack (2014); Rzep-
ko et al. (2014); Coker, Mclsaac and Nilsen (2015);
Zapala et al. (2015) and Giske, Haugen and Johansen
(2016).

Conclusions

The role played by MP is prominent not only in ar-
eas involved in movement but also in psychological
issues. Both the section on “Transcranial activi-
ty” and the one in “MP, RMP or a combination of
both: Which is better?” are some of the most recent
areas of study within the field of MP. The former
confirmed that the areas of the cortex activated by
RMP are the same as when imaginary activity is
done; therefore, learning or fine-tuning sports ges-
tures can be increased both by executing the action
and by imagining it. It is important to emphasise that
doing combined training (RMP and MP in the same
session) has more advantages in terms of sport per-
formance.

Generally speaking, there is the notion that RMP
is needed to increase strength; however, in this re-
view we found that if people engage in MP in which
they simulate lifting an object or making a contrac-
tion, the muscles involved in that action are activated,
and the zones of the cortex activated are exactly the
same as in the real action. This may be one of the
reasons why strength is increased with MP even in
the total absence of movement.

Sometimes training is solely based on working on
physical qualities, but the psychological side has been

Callow, Roberts, Hardy, Jiang i Edwards (2013), en
eslalom; Fazeli, Taheri i Kakhki (2017) i Williams,
Cooley i Cumming (2013), en golf; Guillot, Desliens,
Rouyer i Rogowski (2013) i Guillot et al. (2015), en ten-
nis; Scott i Scott III (2013), en tennis de taula; Kings-
ley, Zakrajsek, Nesser i Gage (2013), en ciclisme;
Louis, Collet, Champely i Guillot (2012), en esqui alpi i
eqiiestre i Joksimovic i Joksimovic (2012), en esqui alpf;
Mostafa (2015), en natacid; Ragab (2015), en handbol;
Slimani, Taylor et al. (2016), en kickboxing; Wang et
al. (2014), en badminton i Weber i Doppelmayr (2016),
en tir amb dard.

També s’han elaborat estudis per determinar si la PM
és millor emprar-la amb esportistes que amb prou feines
estan comencant a practicar una activitat (novells) o si
ja son persones experimentades (experts), recerques en
aquest camp son la de Frank, Land, Popp i Schack (2014);
Rzepko et al. (2014); Coker, Mclsaac i Nilsen (2015); Za-
pala et al. (2015) i Giske, Haugen i Johansen (2016).

Conclusions

El paper aconseguit per la PM obté un paper protagonis-
ta no solament en arees implicades amb el moviment sind
també en temes psicologics. Tant 1’apartat d’“Activitat
transcraneal” com el de “PM, PMR o la combinaci6 de
ambdues, que és millor?” son dels temes més recents en
aquest ambit de la PM. En el cas del primer va permetre
confirmar que les arees corticals activades quan es fa la
PMR s6n les mateixes que quan s’imagina ell mateix,
per tant, ’aprenentatge o el perfeccionament de gestos
esportius no solament poden ser incrementats executant
I’acci6 siné també imaginant-se fent-la. Es important re-
calcar que fer un entrenament combinat (PMR i PM en
la mateixa sessid) porta més avantatges a nivell del ren-
diment esportiu.

Generalment, es parteix de la idea que per tenir un
augment en la forca és necessari realitzar PMR; no obs-
tant aixo, en aquesta revisio es va aconseguir comprovar
que, si les persones duen a terme una PM simulant 1’ai-
xecament d’algun objecte o efectuant alguna contraccio,
es genera l’activaci6 dels musculs implicats en aquesta
accid, addicionalment les zones corticals activades son
exactament les mateixes. Aquesta pot ser una de les
raons per explicar I’augment de la forca amb la PM en-
cara que hi hagi absencia total del moviment.

En ocasions I’entrenament només es basa en treballar
qualitats fisiques, pero la part psicologica ha tingut més
importancia en els dltims anys, perque es va aconseguir
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gaining in importance in recent years given that it has
been found that if mood or concentration are low, not
only is the physical performance in training or com-
petition hindered, but it also affects continuity with-
in a given sport discipline. With MP, psychological
variables like self-talk, self-concept, pre-competitive
anxiety, self-confidence, concentration and motiva-
tion are improved, which also leads to an increase in
athletes’ personal wellbeing.

The requirements of sport competition have led
training sessions to be even more intense, with a re-
sulting increase in the risk of injuries that limit the
capacity for movement, after which absolute rest
is needed. However, with this study, it has been
demonstrated that MP helps work on the injured
area, facilitating the recovery process and allowing
the athlete to resume training with a higher level of
technical or physical execution than if they had sim-
ply rested.
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comprovar que si la part animica o de concentraci6 esta-
ven baixes no solament perjudica el rendiment fisic mos-
trat en els entrenaments o la competicid, sind que d’igual
forma afecta la continuitat dins d’una determinada disci-
plina esportiva. Amb la PM variables psicologiques com
parlar amb un mateix, self-concept, ansietat precompe-
titiva, autoconfianca, concentracié i motivacid es veuen
millorades, la qual cosa comporta també un augment del
benestar personal dels esportistes.

L’exigencia de la competicié esportiva ha provocat
que els entrenaments siguin cada vegada més intensos,
amb el que augmenta el risc d’aparici6 de lesions que
limiten la capacitat de moviment; quan aix0 succeeix,
generalment, es guarda repos absolut perd amb el desen-
volupament d’aquest treball es va demostrar que la PM
ajuda a treballar I’area lesionada, facilitant el procés de
recuperaci6 i permetent a 1’atleta retornar amb un nivell
d’execuci6 tecnica o fisica superior al que hagués tingut
mantenint rep0s absolut.
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