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INEFC Professor Dr Javier Olivera Betrdn
has left us at the age of 66. A graduate in
Philosophy and Literature (1979), in Physical
Education (1984) and a PhD in Philosophy
and Education Sciences (1996) from the
University of Barcelona, he first taught at the
Lleida Campus from 1982 to 1998 and later
on at the Barcelona Campus. At both INEFC
sites he held the post of Director of Research
and Postgraduate Programmes.

Javier Olivera leaves us a long teaching ca-
reer and extensive academic production in
which we would emphasise his editorship of
the journal Apunts. Educacio Fisica i Esports
in the periods 1995 to 2002 and 2005 to
2018.

Throughout these 20 years at the head of the journal,
Dr Javier Olivera not only coordinated a work team made up of
the editorial, scientific and management boards, but also con-
tributed that strength, drive and wisdom which only he had.
His commitment has earned our journal a place today in 5 of
the world’s leading indexers and impact factors, 20 databases,
7 evaluation systems and 8 national and international direc-
tories and repositories. Nowadays, Apunts. Educacio Fisica
I Esports is the scientific journal with the longest tradition
in our field, the most read in Spanish and Catalan and the
best known internationally, mainly in Latin America and other
Spanish-speaking countries.

Javier Olivera saw himself as a humanist by both training and
character, a restless person who was always devoted and dedicated
to sport and physical education as an athlete, a basketball coach
and as a physical education teacher. He was also a scholar of the
life, thought and work of José Maria Cagigal Gutiérrez, the subject
of his doctoral thesis and about which he published a book and
numerous articles.

A good educator is naturally formed in a bright environment (a
real lighthouse) in the process of personal construction of the
student; contributes to the enrichment of the student’s quality
of life in relation to their close environment and can help to
discern the journey towards happiness. (Olivera, 2009).

Our faculty has unanimously decided to appoint Dr Javier Olivera Betrdn
as an Honorary Member of Apunts. Educacio Fisica i Esports by
way of tribute to a great professional, scientist and communicator
of physical education and sport.
Thank you for everything, Javier!

Olivera, J. (2009). Anatomia d'un educador. Apunts. Educacio Fisica i Esports,
95, 3-4.

Javier Olivera Betran
07/06/1952 — 21/12/2018

El Dr. Javier Olivera Betran, professor cate-
dratic de I'INEFC, ens ha deixat als 66 anys.
Llicenciat en Filosofia i Lletres (1979), en
Educacid Fisica (1984) i doctor en Filosofia i
Ciencies de I'Educacio (1996) per la Universi-
tat de Barcelona, va desenvolupar Ia seva acti-
vitat docent primer a I'INEFC Lleida, entre els
anys 1982 i 1998, i posteriorment a I'INEFC
Barcelona; en tots dos centres va ocupar el
carrec de subdirector de recerca i postgrau.
En Javier Olivera ens deixa una llarga trajec-
toria docent i una extensa producci6 acade-
mica de la qual destaquem la direcci6 de
la revista Apunts. Faucacio Fisica i Esports
que va exercir en els periodes 1995-2002 |
2005-2018.

Al llarg d’aquests 20 anys al capdavant de la revista, el
Dr. Javier Olivera ha sabut no només coordinar un equip de tre-
ball format pels consells editorial, cientific, de gestio i de redaccio,
sin6 posar-hi aquella forga, empenta i saviesa que només ell ha
tingut. La seva dedicacio ha fet possible que la nostra revista si-
gui actualment present en 5 dels principals indexadors i factors
d'impacte del mon, 20 bases de dades, 7 sistemes d’avaluacio i
en 8 directoris i repositoris nacionals i internacionals. Avui podem
afirmar que Apunts. Eaucacio Fisica i Esports és la revista cientifica
de més llarga tradicio del nostre ambit, la més llegida en llengiies
castellana i catalana i la més coneguda en el context internacional,
principalment a '’America llatina i altres paisos de parla hispana.
Javier Olivera es definia a si mateix com a humanista tant de
formacié com de taranna; una persona inquieta que sempre es
va lliurar i dedicar a I'esport i a I'educaci fisica: com a es-
portista, entrenador de basquet i com a professor d'educacio
fisica. Estudios reconegut de la vida, pensament i obra de
José Maria Cagigal Gutiérrez, tema de la seva tesi doctoral i
sobre el qual va publicar un Ilibre i nombrosos articles.

El bon educador esdevé de manera natural un referent llumi-
nos (un veritable far) en el procés de construccio personal de
I'educand; contribugix a enriquir la qualitat de vida dels alum-
nes en relacio amb el seu entorn proxim i pot ajudar a entre-
veure el viatge cap a la felicitat. (Olivera, 2009).

El nostre col-lectiu de forma unanime ha decidit nomenar el
Dr. Javier Olivera Betrdan Membre d’honor d'Apunts. Educacio
Fisica i Esports com a tribut a un gran professional, cientific i di-
vulgador de I'educacio fisica i I'esport.

Gracies per tot, Javier!

Olivera, J. (2009). Anatomia d’un educador. Apunts. Educacio Fisica i Esports,
95, 3-4.
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Conversing with Javier

“My dear friend Javier,

| am writing to you in the same way we have always done, in
the same language, in the same style; | want it to be like one
of those daily chats we have had so many of over these long
years.

There are many friends who are here today with you and your
family and many more who wanted to be here with you today
but were unable to come. However, | know that throughout the
world, especially your friends in the Americas where they love
you so much and in Africa and also in Asia, they are united
with us at this time in our feelings and their hearts and strength
are here.

Today | feel privileged. | am not the only one; there are many of us,
mainly your family, but | am here because | have had the immense
privilege of being able to count on your friendship, that you chose
me as your friend, as our friend, and that you wanted to share with
me S0 many academic, scientific, personal and human things. It
is a privilege to have spent so much unforgettable time together
in the office and also away from it, so many intense moments, so
many experiences concerning life, knowledge, academia, sports,
politics and travelling together, and always with three common de-
nominators:

e Humanity (the immense humanity you have conveyed to ever-
yone who was close to you, to your pupils, to your disciples, to
your students, to your readers).

e Knowledge (your wisdom; my friend Javier, you are a scho-
lar, a wise man of science, you are a scientist who has gi-
ven much to sport and physical activity, and your “Olivera”
method will remain forever and will be extended to become a
reference framework).

e Your values. Everything is important. Yet please allow me,
my friend Javier, to dwell on this last factor: the values of
honesty, responsibility, service, moral and ethical integrity,
gnormous generosity and fair play. You are a born com-
petitor, yet one of those who see in competition a need to
improve, to seek out new challenges, not just for yourself
but rather to share them.

Conversant amb en Javier

“Apreciado amigo Javier,

Me dirijo a ti de la misma manera que siempre hemos hecho td y
yo, en el mismo idioma, en la misma forma, quiero que sea como
una conversacion cotidiana de las muchas que hemos tenido du-
rante estos largos afios.

Somos muchos los amigos que estamos hoy aqui contigo y con tu
familia, y muchisimos mds los que querian estar también, pero no
les ha sido posible, aunque si sé, me consta, que en todo el mun-
do, y especialmente los amigos del continente americano donde
fanto te quieren y en Africa y también en Asia, estén en estos mis-
mos instantes unidos a nosotros en el sentimiento y estan aqui
SUs corazones y su fuerza.

Hoy me siento un privilegiado. No soy el dnico, somos muchos,
principalmente tu familia, pero estoy aqui porque he tenido el in-
menso privilegio de poder contar con tu amistad, que me hubie-
ras elegido como amigo tuyo, como amigo nuestro, y que hayas
querido compartir conmigo tantas cosas académicas, cientfficas,
personales, humanas. Es un privilegio haber pasado juntos tantas
horas inolvidables en el despacho y fuera de él, tantos momentos
intensos, tantas experiencias de vida, de conocimiento, académi-
cas, de deporte, de politica, de viajes juntos, y siempre con tres
denominadores comunes:

e |a humanidad (la inmensa humanidad que has transmitido a
todos los que estabamos cerca de ti, a tus pupilos, a tus disci-
pulos, a tus alumnos, a tus lectores).

e E| conocimiento (tu sabidurfa, amigo Javier eres un erudito, un
hombre sabio de ciencia, eres un cientifico que ha dado mu-
chisimo al deporte y a la actividad fisica, tu método “Olivera”
quedard para siempre y se extenderd para consolidarse como
un marco de referencia).

e Tus valores. Todo es importante, pero permiteme, amigo Javier,
que me detenga en este dltimo elemento: los valores de la
honradez, de la responsabilidad, del servicio, de la integridad
moral y ética, de la generosidad inmensa, del 7a/ir-play, eres un
competidor nato, pero de los que ven en la competicion una
necesidad de superacion, de blsqueda de nuevos retos, pero
no para ti, sino para compartirlos.
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Abstract

Educational differences between men and women are re-
flected in their career choices. Likewise, physical edu-
cation, physical activity and sports offer a broad arena
for gender socialization. The aim of this paper is to ana-
lyze the presence of women in degree programs related to
physical education, physical activity and sport taught in
Catalonia during the past 25 years. The results show that
there has been a decrease in the presence of women in
the aforementioned degrees, confirming a masculinization
process in this area of knowledge. The tendency of the
diminishing number of women contrasts with the rising
percentage of women participating in sports. This para-
dox calls for a necessary change in these degree programs
which would entail including females’ ways of seeing and
experiencing physical activity, physical education and
sports.

Keywords: gender, career choice, physical education
and sport, science

Introduction

The presence of women in both the university system
and the sport system has notably increased in recent
decades. Currently, the number of female students at
Spanish universities is slightly higher than the number
of males: in academic year 2015-2016, 54.5% of the
students enrolled in Bachelor’s degree programs were
women (Instituto de la Mujer, 2015). Likewise, data
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Resum

Les diferencies educatives entre homes i dones tenen un clar
reflex en 1’eleccié dels estudis universitaris. D’altra banda, el
camp de 1’educaci6 fisica, ’activitat fisica i I’esport és un es-
pai de socialitzaci6 de génere d’ampli abast. En aquest marc,
I’objectiu d’aquest treball és analitzar la presencia de dones
durant els tltims 25 anys en els estudis de la familia de 1’acti-
vitat fisica, 1’educacid fisica i I’esport impartits a Catalunya.
Els resultats mostren el progressiu descens de la preséncia
femenina en els diferents estudis relacionats amb 1’educacid
fisica, I’activitat fisica i ’esport. Es constata, doncs, un pro-
cés de masculinitzaci6 d’aquesta area de coneixement. Aques-
ta tendencia a la disminuci6 de dones contrasta amb 1’augment
en 'augment del seu percentatge en la practica de 1’esport.
Aquesta paradoxa posa en evidéncia la necessitat d’un canvi en
aquests estudis, de manera que incorporin la forma de veure i
viure I’activitat fisica, educaci6 fisica, i ’esport de les noies.

Paraules clau: genere, eleccié d’estudis, educaci6 fisica i
esport, ciéncia

Introduccio

La presencia de dones en el sistema universitari, aixi
com en el sistema esportiu, ha incrementat de forma
rellevant en les ultimes décades. Actualment, el nom-
bre de dones estudiants a les universitats espanyoles és
lleugerament superior a la dels homes: el curs 2015-
2016, el 54.5% de I’alumnat matriculat en estudis de
grau eren dones (Instituto de la Mujer, 2015). Aixi
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on the sports habits of the Spanish population show
that while 17% of women practiced one or several
sports in 1980, 42% did so in 2015 (Martin, Soler, &
Vilanova, 2017). Even though there is still a differ-
ence in the way women and men practice sport, today
many more women are practicing physical activity
and sport than 35 years ago. However, the cultural
construction of gender continues to affect the choice
of university studies, as well as the kind of sport
practice and the development of physical education at
school.

In academia, the percentages of both sexes in
certain fields of knowledge differ considerably,
such as in Health Sciences (69.3% female) or tech-
nical degrees (25.5% female), according to fig-
ures from the Ministry of Education, Culture and
Sport (2016). In view of these figures, the academ-
ic fields studied the most from the gender perspec-
tive are engineering, science and math, which are
characterized by having fewer females (Instituto de
la Mujer, 2015; European Union, 2013). As sev-
eral studies from the perspective of social learning
theory point out (Bandura, 1987; Bussey & Ban-
dura, 1999), gender stereotypes play a role when
deciding on post-compulsory and university studies
(Lent, 2012; Lopez-Saez, 1995; Lopez-Saez, Puer-
tas, & Sainz, 2011; Sainz, 2007).

In the sport system, there are also numerous
indicators that reflect qualitatively different ways
that the majority of women and men see and ex-
perience sport. The traditional stereotypes of
masculinity and femininity are still quite present
in the practice of and interest in physical activity
and sport, despite the changes experienced in re-
cent years (Martin et al., 2017). The relationship
with sport competition is where there are the most
differences, with competitive sport practice be-
ing much more common among men who engage
in sport (25%) than among female athletes (10%).
The type of practice and the reasons for practicing
sport in Spain also reflect different interests and
tastes when choosing a sport. Thus, there is evi-
dence that as women have gradually become more
involved in sport, they have done so through a
practice that is much more closely associated with
free time, aesthetics or health than competitive ac-
tivities (Puig & Soler, 2004). Thus, their influx
into the sport system, as well as the process of gen-
der individualization (Puig, 2000), has paved the

mateix, les dades d’habits esportius de la poblacié es-
panyola mostren que s’ha passat d’un 17% de dones
que practicaven un o diversos esports I’any 1980 a un
42% el 2015 (Martin, Soler, & Vilanova, 2017). Si bé
el diferencial de practica entre dones i homes segueix
existint, avui dia hi ha moltes més dones practicant ac-
tivitat fisica i esport que 35 anys enrere. No obstant
aix0, la construccié cultural del génere segueix inci-
dint en I’eleccié dels estudis universitaris, aixi com
també en el tipus de practica esportiva i en el desenvo-
lupament de 1’educaci6 fisica escolar.

En I’ambit academic, els percentatges de tots dos se-
xes en certs ambits de coneixement difereixen considera-
blement, com en ciéncies de la salut (69.3% de dones)
o en les titulacions tecniques (25.5% de dones), segons
dades del Ministeri d’Educaci6, Cultura i Esport (2016).
Davant aquestes xifres, les arees acadéemiques més estu-
diades habitualment des d’una perspectiva de genere s6n
les enginyeries, les cieéncies i les matematiques, caracte-
ritzades per una menor presencia femenina (Instituto de
la Mujer, 2015; Unié Europea, 2013). Com assenyalen
diverses recerques des de la perspectiva de la teoria de
I’aprenentatge social (Bandura, 1987; Bussey & Bandu-
ra, 1999) els estereotips de genere incideixen a 1’hora
d’escollir els estudis postobligatoris i universitaris (Lent,
2012; Lopez-Saez, 1995; Lopez-Saez, Puertas, & Sainz,
2011; Sainz, 2007).

En el sistema esportiu, d’altra banda, també sén
diversos els indicadors que reflecteixen diferents
formes de veure i viure I’esport entre la majoria de
dones i homes des d’un punt de vista qualitatiu. En
la practica i interés cap a l’activitat fisica i 1’esport,
els estereotips tradicionals de masculinitat i femini-
tat, malgrat els canvis que s’han experimentat en els
ultims anys, segueixen molt presents (Martin et al.,
2017). La relacié amb la competicié esportiva és on
es constaten més diferencies, de manera que la prac-
tica esportiva competitiva és molt superior entre els
homes que fan esport (un 25%) que entre les dones
esportistes (un 10%). El tipus de practiques, aixi
com els motius per practicar esport a Espanya, tam-
bé reflecteixen diferents interessos i gustos a 1’hora
d’escollir esport. Es constata aixi que, a mesura que
les dones han anat accedint a la practica esportiva,
ho han fet mitjangcant una practica molt més associa-
da a I’oci, ’estetica o a la salut que a les activitats de
competici6 (Puig & Soler, 2004). La seva incorpo-
raci6 al sistema esportiu, doncs, aixi com el procés
d’individualitzaci6 del genere (Puig, 2000), ha fet
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way for the emergence of other ways of doing and
viewing sport and physical activity, which are now
much more diversified.

In summary, the ambivalence and complexity in
the sport system from the gender perspective has been
proven, since on the one hand we can observe how it
has transformed and made room for a larger number
of groups, yet on the other it remains a space where
the traditional gender models and relations are repro-
duced.

In the realm of education, Alloza, Anghel and De
la Rica (2011) have noted that the level of coeduca-
tion in school age is considered particularly relevant
in understanding the possible differences in the choice
of university studies. In this sense, physical education
at school and students’ experiences are particularly
important in understanding the choice of studies from
the family of physical activity programs (Macdonald,
Kirk, & Braiuka, 1999).

However, there is also evidence that despite the
legal changes, physical education is an area in which
the social construction of gender is still maintained
and perpetuated (Blandez, Fernindez, & Sierra,
2007; Fernandez et al., 2010; Flintoff & Scraton,
2001; Scraton, 1995; Viazquez & Alvarez, 1990;
Vazquez, Fernandez, & Ferro, 2000). It seemed that
the instatement of mixed physical education, with the
General Education Law of 1970 was going to resolve
the differentiation and reproduction of the tradition-
al gender models. However, mixed physical educa-
tion, organized under an androcentric gender order in
which the male model was considered superior and
more valuable than the female model, entailed the in-
hibition of the most characteristic physical qualities
and activities of females (Garcia Bonafé, & Asins,
1995; Subirats & Tomé, 2007). Vertinsky (1992,
p. 378), and Vertinsky (1992, p. 378) stressed that
mixed schooling was “simply an invitation for girls to
participate in boys’ physical education”.

Likewise, the importance of the body in this field,
as well as the social repercussions of sport, also turn
it into the ideal space to promote a shift in traditional
gender models and relations (Chepyator-Thomson &
Ennis, 1997; Soler, 2009).

In view of this ambivalent, complex context in
physical education, the sport system and post-compul-
sory education, it is important to ascertain how gen-
der affects choice of studies in the sphere of physical
education, physical activity and sport.

possible 1’emergeéncia d’altres maneres de fer i en-
tendre I’esport i ’activitat fisica, sent molt més di-
versificat.

En sintesi, es constata 1’ambivaléncia i la com-
plexitat existent en el sistema esportiu des de la pers-
pectiva de genere, ja que d’una banda s’observa com
s’ha transformat i dona cabuda a un major nombre de
col-lectius, perd per una altra es manté com un espai
de reproducci6 dels models i les relacions tradicionals
de genere.

En I’ambit educatiu, el nivell de coeducacié desenvo-
lupat en edat escolar, com apunten Alloza, Anghel i De
la Rica (2011), es considera especialment rellevant per
entendre les possibles diferéncies existents en 1’eleccid
dels estudis universitaris. En aquest sentit, 1’educacid
fisica escolar i les experiéncies de 1’alumnat tenen es-
pecial rellevancia per comprendre ’eleccié dels estudis
de la familia de 1’activitat fisica (Macdonald, Kirk, &
Braiuka, 1999).

No obstant aix0, s’ha constatat com 1’educacid fi-
sica, malgrat els canvis legals, és un area en que la
construccid social del genere és mantinguda i perpetua-
da (Blandez, Fernidndez, & Sierra, 2007; Fernandez
et al., 2010; Flintoff & Scraton, 2001; Scraton, 1995;
Vazquez & Alvarez, 1990; Vazquez, Fernandez, &
Ferro, 2000). La instauracié de 1’educacid fisica mix-
ta, amb la Llei general d’educacié de 1970, semblava
que havia de resoldre la diferenciaci6 i la reproducci6
dels models tradicionals de genere. No obstant aixo,
I’educacié fisica mixta, desenvolupada sota un ordre
de geénere androcentric que el model masculi es consi-
derava superior i més valués que el femeni, i que va
suposar la inhibici6 de les qualitats fisiques i les acti-
vitats més caracteristiques de les dones (Garcia Bona-
fé & Asins, 1995; Subirats & Tomé, 2007). Vertinsky
(1992, pag. 378), destacava que I’escolaritzacié mixta
era ‘simplement una invitaci6 per a les noies a partici-
par en 1’educacio6 fisica dels nois’.

Aixi mateix, la importancia del cos a la nostra
area, aixi com la repercussié social de l’esport,
també la converteixen en un espai idoni per pro-
moure el canvi dels models i relacions tradicionals
de geénere (Chepyator-Thomson & Ennis, 1997; So-
ler, 2009).

Davant aquest ambivalent i complex context en
I’educaci6 fisica, en el sistema esportiu, i en la formaci
postobligatoria, resulta rellevant congixer com incideix
el genere en I’eleccio dels estudis en 1’ambit de 1’educa-
ci6 fisica, 1’activitat fisica i I’esport.
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The Evolution in Studies Associated
with the Field of Knowledge of Physical
Activity, Physical Education and Sport

University studies in the field of physical education,
physical activity and sport have changed names and
curricula several times since they were recognized as
a university academic field in Spain in 1981 (Royal
Decree 790/1981 dated 24 April 1981 on National
Physical Education Institutes and the educational pro-
grams they offer; Official State Gazette [BOE] no.
180 dated 6 May 1981) (Martinez Alvarez, 2000).

In the first stage, the studies were called ‘Bachelor’s
Degree of Physical Education’, and they lasted five
years and were particularly geared towards training to
be a physical education teacher in secondary schools.
In 1997, the degree was renamed ‘Bachelor’s Degree
of Physical Activity and Sport Sciences’ (abbreviated
CAFE in Catalan); it lasted four years in most autono-
mous communities, and the training was diversified (to
the fields of education, sports performance, sports man-
agement, physical activity for health and recreation).

Parallel to the evolution of the Bachelor’s degree
program, the Diploma in Teaching Physical Edu-
cation (abbreviated MEF) was launched in 1992; it
lasted three years and was geared towards training
teachers specializing in physical education in prima-
ry schools (Royal Decree 1440/1991 dated 30 August
1991; Official State Gazette [BOE] no. 244 dated 11
October 1991).

On the other hand, in post-compulsory non-uni-
versity education, the mid-level vocational degree
program in ‘Leading Physical-Sport Activities in Na-
ture’ (abbreviated CFGM; Decree 118/1999 dated
19 April 1999) and the upper-level vocational degree
program in ‘Promotion of Physical-Sport Activities’
(abbreviated CFGS; Decree 40/1999 dated 23 Febru-
ary 1999) were launched.

Within this framework of university and non-uni-
versity education, the launch of the European Higher
Education Area (EHEA) in 2009 prompted yet another
transformation in the structure and typology of univer-
sity studies (Silva, Soler, Costes, & Lavega, 2013). In
addition to changing the curricula of university degrees,
the way to access the university also changed, such that
students in the CFGS in ‘Promotion of Physical-Sport
Activities’ could gain access to the university degree in
CAFE with no limits on the number of places, unlike
previously. Furthermore, it was stipulated that in order
to work as a physical education teacher, the Master’s

L’evolucio dels estudis vinculats
a ’area de coneixement de I’activitat
fisica, I'educacio fisica i I’'esport

Els estudis universitaris en 1’ambit de 1’educacié fisica,
Pactivitat fisica i I’esport han canviat de denominacio6 i
plans d’estudi en diverses ocasions des del seu reconei-
xement com a camp académic universitari a Espanya el
1981 (Reial decret 790/1981, de 24 d’abril, sobre Insti-
tuts Nacionals d’Educacié Fisica i els ensenyaments que
imparteixen; BOE nim. 180, de 6.5.1981) (Martinez
Alvarez, 2000).

En la seva primera etapa, els estudis es van denomi-
nar ‘Llicenciatura en Educacié Fisica’, amb una durada
de 5 anys i orientada especialment a la formacié com a
professor o professora d’educacid fisica en els instituts
d’educacié secundaria. El 1997, el titol va passar a la
denominacié de ‘Llicenciatura en Ciéncies de I’ Activitat
Fisica i de I’Esport” (CAFE), amb una durada de 4 anys
en la majoria de comunitats autonomes, en la qual es va
diversificar la formacié (a 1’ambit educatiu, al rendiment
esportiu, a la gesti6 esportiva, a ’activitat fisica per a la
salut, o a la recreacio).

Paral-lelament a 1’evolucié de la llicenciatura, a
partir de 1992, es va iniciar la Diplomatura en Ma-
gisteri d’Educaci6é Fisica (MEF), amb una durada de
3 anys, orientada a la formaci6 de docents especialis-
tes d’educaci6 fisica en educacié primaria (Reial decret
1440/1991 de 30 d’agost; BOE nim. 244, d’11 d’octu-
bre de 1991).

D’altra banda, en 1’etapa de formaci6 postobligato-
ria no universitaria, a partir de 1999, es va iniciar la
impartici6 del Cicle Formatiu de Grau Mitja en ‘Con-
duccid d’activitats fisicoesportives en el medi natural’
(CFGM) (Decret 118/1999, de 19 d’abril) i del Cicle
Formatiu de Grau Superior en ‘Animacié d’activitats
fisicoesportives’ (CFGS) (Decret 40/1999, de 23 de fe-
brer).

En aquest marc de formacié universitaria i no uni-
versitaria, la incorporaci6 a I’Espai Europeu d’Educacié
Superior (EEES) el 2009, va suposar una nova trans-
formacié de I’estructura i tipologia dels estudis univer-
sitaris (Silva, Soler, Costos, & Lavega, 2013). A més
de la modificacié dels plans d’estudi dels titols univer-
sitaris, es van modificar les vies d’accés a la universi-
tat, de manera que I’alumnat del CFGS en ‘Animaci6
d’activitats fisicoesportives’ pot tenir accés al grau uni-
versitari de CAFE sense limitacié de places, a diferen-
cia de com succeia abans. A més, s’estableix que per
exercir de professor o professora d’Educacié Fisica és
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in Teacher Training of Secondary Teachers (Special-
ization in Physical Education) was needed. Likewise,
joining the EHEA also meant that Teacher Training de-
grees went from three to four years and the specialties
were unified and concentrated in different Bachelor’s
degree tracks.

On the other hand, one of the specific features of
the CAFE programs is that from the very start one
of their admission requirements has been to pass Per-
sonal Aptitude Tests (abbreviated PAP), although in
Andalusia and at the University of Valencia, among
others, these tests are no longer administered, and
it is an issue that is currently under review at many
universities. The PAP consists in a series of physical
tests to assess the students’ basic physical capacities
and/or motor skills. They can vary from school to
school and have changed over the years.

In terms of the number of schools and places
available to pursue CAFE degrees in Catalonia, since
the National Physical Education Institute (INEF)
was established in Barcelona in 1975 and in Lleida
in 1982, more private universities have been created
which teach these degrees. This growth means that
since academic year 2013-2014, there have been sev-
en schools which offer these degrees, with a total of
770 places per year.

Within this framework, the objective of this study
was to analyze the presence of women in the programs
within the family of physical education, physical activity
and sport in a descriptive and longitudinal way, consider-
ing the changes that have taken place in the education in
this field and in the sport system over the past 25 years.

Method

Through a secondary analysis of the data, first a lon-
gitudinal descriptive study was made of the evolution
in the number of applications from men and women
to pursue the CAFE degree from 1989 until today
at the two INEF centers in Catalonia (Barcelona and
Lleida), which are public and have the longest-stand-
ing tradition in Catalonia. Longitudinal analyses are
considered particularly useful for understanding the
historical development of phenomena and change pro-
cesses (Quivy & Campenhoudt, 2007).

Secondly, because of its importance in this field
of knowledge, we carried out an analysis of the inci-
dence of the Personal Aptitude Tests (PAPs) in wom-
en’s and men’s admission to CAFE programs.

necessari realitzar el Master en Formaci6 de Professorat
d’Educacié Secundaria (Especialista en Educacié Fisi-
ca). També, la incorporacié a I’EEES va suposar que
els estudis de Magisteri passessin a ser de 3 a 4 anys i
s’unifiquessin les especialitats, concentrant-les en itine-
raris del grau.

D’altra banda, una de les caracteristiques especifi-
ques dels estudis denominats CAFE és que, des dels
seus inicis, s’ha establert com a requisit per a I’accés
als estudis la superacié d’unes Proves d’Aptitud Per-
sonal (PAP) (si bé a Andalusia i en la U. de Valéncia,
entre unes altres, actualment ja no realitzen aquestes
proves i és una qiiestié en procés de revisié6 en molts
centres). Aquestes consisteixen en una serie de test fi-
sics per a la valoraci6 de les capacitats fisiques basi-
ques i/o habilitats motrius. Aquests test poden variar
d’un centre a un altre i s’han anat modificant al llarg
dels anys.

Quant al nombre de centres i de places que s’ ofe-
reixen per realitzar els estudis de CAFE a Catalunya,
des de la formaci6 de ’INEF de Barcelona el 1975 i de
I'INEF de Lleida el 1982, progressivament s’han anat
creant més centres universitaris de titularitat privada que
imparteixen aquests estudis. Aquest creixement implica
que des del curs 2013-2014 hi ha 7 centres que ofereixen
aquests estudis, oferint un total de 770 places anuals.

En aquest marc, I’objectiu d’aquesta recerca va ser
analitzar la preséncia de les dones en els estudis de la
familia de I’activitat fisica, I’educaci6 fisica i ’esport de
forma descriptiva i longitudinal, considerant els canvis
esdevinguts en la formacié en aquest camp i en el siste-
ma esportiu al llarg dels dltims 25 anys.

Metodologia

Mitjancant una analisi secundaria de dades es va rea-
litzar, en primer lloc, un estudi descriptiu longitudinal
de I’evolucié del nombre de sol-licituds d’homes i do-
nes per cursar la titulaci6 de CAFE des de 1989 fins
a l’actualitat de I'INEF de Catalunya (Barcelona i Llei-
da), de caracter public i amb més tradicié historica de
Catalunya. L’analisi longitudinal es considera d’especial
utilitat per comprendre el desenvolupament historic dels
fenomens i els processos de canvi (Quivy & Campen-
houdt, 2007).

En segon lloc, i per la seva rellevancia en aquesta
area de coneixement, es va presentar una analisi de la
incidéncia de les PAP en I’accés de noies i nois als estu-
dis de CAFE.
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Then, based on the information provided by the De-
partment of Education of the Regional Government of
Catalonia and the data available on the Catalan Sport
Observatory (2016), an analytical description was made
of the enrolment data from 1999 to 2016 in all the stud-
ies within the family of physical education, physical ac-
tivity and sport: the CFGM on Leading Physical-Sport
Activities in Nature, the CFGS on Promotion of Physi-
cal-Sport Activities, the Diploma in Teaching Physical
Education (MEF) and the Bachelor’s degree in CAFE.
To ascertain the number of students who have complet-
ed their degrees, we checked the study by Vifias and
Pérez (2014). Likewise, we analyzed the number of
theses read between 1989 and 2014 based on the data
from the different doctoral programs related to physi-
cal activity, physical education and sport in the differ-
ent Catalan universities, as well as the Online Doctoral
Theses (abbreviated TDR) database.

Results

Evolution in Male and Female Interest
in the CAFD Degree

The analysis of the data on applications in the past 25
years in the INEF centers of Catalonia (INEFC Bar-
celona and INEFC Lleida) gave us a historical per-
spective on the evolution in male and female interest
in these university degree programs.

First, Figure 1 shows that traditionally males ap-
plied for CAFE programs more than females, espe-
cially since the Olympics in 1992, when the number
of places increased and the number of male applicants

A continuacid, a partir de la informacié facilitada
pel Departament de Ensenyament de la Generalitat de
Catalunya i les dades disponibles en I’Observatori Ca-
tala de 1’Esport (2016), es va realitzar una descripci6
analitica sobre les dades de matriculacié des de 1999
fins a 2016 en el conjunt d’estudis de la familia de
Pactivitat fisica, I’educacid fisica i I’esport: el CFGM
de Conducci6 d’activitats en el medi natural, el CFGS
d’Animacié d’activitats fisicoesportives, el Magisteri
d’Educacié Fisica (MEF) i la Llicenciatura o Grau en
CAFE. Quant al nombre de titulats i titulades, es va
consultar I’estudi de Vinas i Pérez (2014). També, es
va analitzar el nombre de tesis llegides entre el 1989 i
2014 a partir de les dades dels diferents programes de
doctorat relacionats amb 1’activitat fisica, educaci6 fi-
sica i esport de les diferents universitats catalanes, aixi
com de la base de dades de Tesis Doctorals en Xarxa
(TDX).

Resultats

Evolucio de 'interés de dones i homes
cap al grau de CAFE

L’analisi de les dades de sol-licitud d’ingrés en els 1l-
tims 25 anys a I'INEF de Catalunya (INEFC Barcelona
i INEFC Lleida) va permetre observar amb perspectiva
historica ’evoluci6é de I’interés d’homes i dones cap a
aquests estudis universitaris.

A la figura 1 s’observa, en primer lloc, que tradi-
cionalment les CAFE han estat més sol-licitades pels
nois que per les noies, especialment a partir de 1’any
olimpic de 1992, quan es va ampliar el nombre de
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Figure 1. Evolution in the number of applicants in the INEFC by
sex. Source: Prepared by authors, based on the INEFC annual
record (2015).

Figura 1. Evolucié del nombre d’aspirants a 'INEFC segons
sexe. Font: Elaboracié propia a partir del registre anual de
'INEFC (2015).
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rose by 40.4%, while the number of female appli-
cants only rose by 29.2% over the previous year.
Since then, the data show different patterns in the
evolution of men’s and women’s interest. On the one
hand, female interest has gradually waned slightly
over the past 15 years, while male interest fluctuates
from one academic year to another.

The data in Figure 1 show that until academ-
ic year 1997-1998, there was a phase in which the
number of females interested in pursuing these de-
grees increased, reaching 332 applicants in that aca-
demic year (the largest number of female applicants
in the entire period). However, after that came a pe-
riod of decline, until reaching 158 female applicants
in 2014.

This extended view reveals that in the past 15 years,
there has been almost a 54% decline in the number of
females applying to the CAFE, which reached its low-
est figure in history in academic year 2013-2014. On
the other hand, if we compare the data with the evolu-
tion in the degree program, we find that the decrease
started in academic year 1998-1999, precisely when
the name was changed from Bachelor’s in Physical
Education to Bachelor’s in Physical Activity and Sport
Sciences. With the new name, the field of education,
which has traditionally been female (Pérez-Enguita,
2006; Rovira & Tomé, 1993), was eclipsed such that
even though the profession of physical education pro-
fessional in secondary school still remains, it may go
unnoticed by females who may be interested in this op-
tion. Nonetheless, it is impossible to ascertain whether
the name change was the determining factor in females’
gradual decreasing interest in pursuing this degree.

Other changes that took place throughout this pe-
riod were: a reduction in the number of physical tests
in the PAP (as described below), fluctuations in the
average mark required for admission, an increase in
the number of places available in private schools,
changes in the admission procedures and the possibil-
ity of being admitted to these programs from different
fields of knowledge.

On the other hand, with the decrease in females’
interest, we can see how the curve of male appli-
cations remains steady and even increases, with
several fluctuations. Thus, in academic year 2006-
2007, the applications from males dropped to be
similar to the figures 15 years earlier, but in aca-
demic year 2008-2009 they rose, such that in 2010-
2011 there was almost twice the number of male

places disponibles i les sol-licituds masculines van in-
crementar un 40.4%, mentre que les sol-licituds fe-
menines solament van augmentar un 29.2%, respecte
a I’any anterior. A partir d’aquest moment, les dades
revelen una evolucié diferenciada entre I’interés dels
homes i el de les dones. D’una banda, I’interés de les
dones descendeix lenta i progressivament al llarg dels
altims 15 anys, i per ’altre, 1’interés dels homes os-
cil-la d’uns cursos a uns altres.

Les dades de la figura 1 mostren que fins a I’any
1997-1998 va haver-hi una fase d’increment del nom-
bre de dones interessades pels estudis, aconseguint en
aquest curs les 332 aspirants (el major nombre de do-
nes aspirants en tot el periode). No obstant aix0, a partir
d’aquest moment s’inicia un periode de descens fins a
arribar a 158 aspirants de 1’any 2014.

Aquesta visié perllongada ens porta a constatar
que en els ultims 15 anys es produeix un descens de
practicament un 54% de dones que sol-liciten realitzar
CAFE, arribant a la xifra més baixa en tota la seva
historia el curs 2013-2014. D’altra banda, si contras-
tem les dades amb I’evolucié dels estudis, s’observa
que el descens s’inicia a partir del curs 1998-1999,
just I’any en que els estudis canvien la seva denomina-
ci6 i passen d’anomenar-se Llicenciatura en Educacié
Fisica a Llicenciatura en Ciencies de 1’Activitat Fisica
i ’Esport. Amb la nova denominacid, 1’ambit educa-
tiu, tradicionalment feminitzat (Pérez-Enguita, 2006;
Rovira & Tomé, 1993), ha quedat eclipsat, de manera
que, si bé la sortida professional com a docent en edu-
cacio fisica a educaci6 secundaria roman, aquesta pot
passar desapercebuda per aquelles noies que si que els
interessaria aquesta opcid. Aixi i tot, no és possible
establir que el canvi de nom és I’element determinant
en el descens progressiu de l’interés de les noies per
aquests estudis.

Altres canvis esdevinguts al llarg de tot aquest pe-
riode han estat: la reducci6 del nombre de proves fisi-
ques en les PAP (com es descriu més endavant), les os-
cil-lacions en la nota d’accés, I’increment de I’oferta de
places als centres privats, les modificacions de les vies
d’accés, o la possibilitat d’accedir als estudis des de di-
verses arees de coneixement.

D’altra banda, en contrast amb el descens de 1’inte-
res de les noies, s’observa com la corba de sol-licituds
masculines es manté i fins i tot ascendeix, amb diver-
ses oscil-lacions. Aixi, el 2006-2007 les sol-licituds
masculines descendeixen a uns valors similars als de
15 anys enrere, pero el curs 2008-2009 incrementen,
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applications as in 2007. This increase dovetails
with the changes in the university system stipulated
by the EHEA, a time when admission via vocation-
al education programs (which are clearly male-dom-
inated, as discussed below) ceased having closed
numbers. This increase in applications also entails an
increase in the average marks needed for admission.

In relative terms, the number of females went
from 39.47% of the total applicants in 1989 to
20.15% in 2014. In order to analyze the presence of
males and females in these degree programs, we must
also analyze the role played by the PAP and the aver-
age marks needed for admission, as described below.

Personal Aptitude Tests and Marks for
Admission: An Equal Filter for Males
and Females?

The review of the percentage of males and females
passing the PAP tests over the years in the INEFC
revealed that these tests ‘filter’ both of them equally,
such that they are not more difficult for either group.
In this sense, in the INEFC, the number of males who
passed was 59.4% while 60.4% of females passed.
A detailed study from one academic year to the next
shows that over the years this balance remained steady
with minor differences which never exceed 5%, except
in academic years 1993-1994 and 1994-1995. In 1993,
only 20% of the females passed the tests, in contrast to
46.2% of the males. This low percentage was detected
by the center, which took measures to change the fe-
male scales the following academic year. This change
led to 61% of the females passing the tests, while the
percentage of boys remained the same (46.3%). Since
that academic year, despite the changes in the number
of tests as well as the scales, the percentage of females
and males who pass has remained balanced.

The remaining centers in Catalonia which offered
the four Bachelor’s program at the time of the study
and which provided data also show this balance in the
percentage of males and females who pass the PAP.

Once the PAP is passed, the average marks
needed for admission determines who can ultimate-
ly enroll in the program. In this regard, according
to figures from the Access to Universities of Catal-
onia Office, between 2002 and 2012 females’ aver-
age mark for gaining admission in CAFE programs
in Catalonia was higher than males’ in 7 of the 10
academic years analyzed.

de manera que el 2010-2011 practicament s’arriben
a doblegar les sol-licituds masculines de 1’any 2007.
Aquest increment, en aquest cas, coincideix amb els
canvis en el sistema universitari establerts en el marc
de ’EEES, moment en el qual 1’accés per la via de
cicles formatius (clarament masculinitzats, com es
veu més endavant), deixa de tenir numerus clausus.
Aquest augment de sol-licituds suposa també un incre-
ment de la nota d’accés.

En termes relatius, les dones han passat de represen-
tar un 39.47% del total d’aspirants el 1989 a un 20.15%
al 2014. Per poder analitzar la preséncia d’homes i do-
nes en aquests estudis és necessari també analitzar el pa-
per que juguen les PAP aixi com la nota d’accés, tal
com es descriu a continuaci6.

Les proves d’aptitud personal
i les notes d’accés: un filtre igual
per a homes i dones?

La revisié del percentatge d’homes aptes i dones aptes
al llarg dels anys en el INEFC va permetre observar que
aquestes proves ‘filtren’ per igual a uns i a unes altres,
de manera que no resulten més dificils per a un col-lectiu
que per a I’altre. En aquest sentit, en el INEFC, la mitjana
d’homes aptes és de 59.4% i la de les dones de 60.4%.
L’estudi detallat curs a curs reflecteix que al llarg dels anys
es manté aquest equilibri amb lleus diferencials que no su-
peren en cap cas el 5%, excepte en els cursos 1993-1994
i 1994-1995. El 1993 solament van ser aptes el 20% de
les noies, en contrast amb el 46.2% dels nois. Aquest baix
percentatge va ser detectat pel centre, el qual va prendre
mesures modificant els barems femenins per al curs se-
glient. Aquest canvi va comportar un 61% de noies aptes,
mentre que el percentatge de nois es mantenia (46.3%).
A partir d’aquest curs, i malgrat les modificacions en el
nombre de test que s’han anat produint, aixi com en els ba-
rems, el percentatge d’uns i unes altres es manté equilibrat.

A la resta de centres de Catalunya que tenien els
quatre cursos de grau actius al moment de la recerca i
que han facilitat les dades, s’observa aquest equilibri en
el percentatge d’homes i dones que superen les PAP.

Una vegada superades les PAP, és la nota d’accés
la que estableix qui pot matricular-se en els estudis fi-
nalment. En relacié amb aquest aspecte, segons dades
obtingudes a 1’Oficina d’Accés a la Universitat de Cata-
lunya, entre 2002 i 2012 la nota mitjana de les noies per
accedir als estudis de CAFE de Catalunya és superior a
la dels nois en 7 dels 10 cursos analitzats.
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The Increase in Male Enrolment

This section analyzed the number of males and fe-
males enrolled in CAFE and in the other post-com-
pulsory programs within the same family.

Figure 2 shows the evolution in the enrolments of
males and females in CAFE programs in Catalonia in
absolute terms (in all four academic years), as well
as the percentage of female enrolments over total en-
rolments. This graph reveals that the opening of new
private schools and the consequent increase in the
number of places available after academic year 2001-
2002 (URL and U. Vic) and academic year 2009-
2010 (EUSES - Girona) meant an increase in the
number of males enrolled. On the other hand, despite
the steady drop in the number of females interested in
pursuing these programs, the number of females en-
rolled in CAFE increased slightly until academic year
2007-2008, after which it began to decline.

Therefore, we can see how even though the number
of women pursuing these degrees remained steady in
absolute terms, their percentage gradually decreased in
relative terms, with a gradual drop by 22 points, given
that females went from 39.3% in academic year 2000-
2001 to 17.3% in academic year 2014-2015.

L’increment de la matriculaciéo masculina

En aquest apartat es va analitzar el nombre d’homes i
dones que es matriculen a CAFE i a la resta d’estudis
postobligatoris de la familia.

En la figura 2 es presenta 1’evolucié de les ma-
tricules d’homes i dones en els estudis de CAFE a Cata-
lunya en termes absoluts (en els quatre cursos), i també
el percentatge que representen les matricules femenines
respecte al total. En aquest grafic s’observa que 1’ober-
tura de nous centres privats i el conseqiient increment de
places disponibles a partir del curs 2001-2002 (URL i
U. Vic), i del curs 2009-2010 (EUSES - Girona), supo-
sa un increment del nombre d’homes matriculats. D’al-
tra banda, malgrat el progressiu descens del nombre de
noies interessades a realitzar els estudis, el nombre
de dones matriculades a CAFE ha experimentat un lleu-
ger increment fins al curs 2007-2008, curs a partir del
qual s’inicia un descens.

Es constata, doncs, que si bé el nombre de dones
que realitzen els estudis —-en termes absoluts- es man-
té, en termes relatius el seu percentatge es redueix gra-
dualment, amb un descens progressiu de 22 punts, ja
que s’ha passat del 39.3% al curs 2000-2001 al 17.3%
al curs 2014-2015.
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Figure 2. Evolution in the number and percentage of enrolments
in CAFE in Catalonia by sex. Source: Prepared by authors,
based on figures from the Catalan Sport Observatory (2015).

Figura 2. Evolucié del nombre i percentatge de matricules de
CAFE a Catalunya segons sexe. Font: Elaboracié propia a partir
de les dades de I'Observatori Catala de I'Esport, OCE (2015).
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Figure 3. Evolution in the percentage of females enrolled in
CAFE in Catalonia depending on school ownership (public vs.
private). Source: Prepared by authors, based on figures from the
Catalan Sport Observatory (2015).

If these same figures are segregated by type of
university, either public or private (Figure 3), we find
how gender differences are much more pronounced in
private schools and that the decline took place much
more suddenly, without fluctuations.

The evolution of figures from private schools fol-
lows a much more accentuated decline than public
schools. Thus, in private schools, females accounted
for 29.7% of students in 2000-2001 (when two pri-
vate universities opened), which dropped to 18.4%
in 2009-2010 (the year a third private school opened)
until reaching 14.3% in academic year 2013-2014.
Therefore, the lower number of females interested in
pursuing degrees in CAFE is primarily reflected in
their lower presence in private schools.

As a consequence of the total number of enrol-
ments, the percentage of females to earn the degree
also shows a downturn ever since these programs
have existed in Catalonia. While the number of males
who earned degrees increased after 2003, the number
of females was never over 150 graduates per year.
This means that ultimately the number of males and
females who join the job market is also unequal.

On the other hand, the analysis of enrolment in MEF
programs reveals that in teacher training programs, the
physical education specialization, which has more than
50% males, is where there is the lowest percentage of
females (Figure 4) compared to the other specializa-
tions, where women have a stronger presence.

In post-compulsory non-university CFGM and
CFGS programs within the family of physical activ-
ity and sport in Catalonia, we find that the number
of male enrolments increased steadily while female

Figura 3. Evolucié del percentatge de dones matriculades en
CAFE a Catalunya segons titularitat del centre. Font: Elaboracio
propia a partir de dades de 'OCE (2015).

Si aquestes mateixes dades se separen pel tipus de
centre universitari, public o privat (figura 3), es pot
constatar com les diferencies de génere sén molt més
notables als centres privats, i el descens es produeix
molt més rapid i sense oscil-lacions.

L’evoluci6 de les dades als centres privats segueix
un ritme de descens més accentuat que en els puablics.
Aixi, les noies als centres privats representen el 29.7 %
al 2000-2001 (any en el qual s’obren dues universitats
privades), passant pel 18.4% al 2009-2010 (any d’ober-
tura del tercer centre privat) fins a arribar al 14.3% del
curs 2013-2014. Aixi doncs, el menor nombre de noies
interessades a cursar CAFE es reflecteix, sobretot, en el
seu menor presencia als centres privats.

Com a conseqiiencia del nombre total de matricu-
les, el percentatge de dones que obtenen el titol tam-
bé mostra una tendéncia al descens des que existeixen
els estudis a Catalunya. Mentre que el nombre de nois
titulats s’incrementa a partir del 2003; el nombre de
noies en cap cas és superior a 150 titulades per any.
Aquest fet comporta que, finalment, el nombre d’ho-
mes i dones que s’incorporen al mercat laboral sigui
també desigual.

D’altra banda, 1’analisi de matriculacio en els estudis
de MEF permet observar que, en els estudis de Magiste-
ri, I’especialitat d’Educacié Fisica, amb més d’un 50%
de nois, és la que compta amb un percentatge més reduit
de noies (figura 4) respecte a les altres especialitats que
mostren una major preséncia femenina.

En els estudis postobligatoris no universitaris de
CFGM i CFGS de la familia de ’activitat fisica i I’es-
port a Catalunya, s’observa que el nombre de matricules
masculines augmenta progressivament mentre que les de
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Figure 4. Evolution in the percentage of females enrolled in the
different specializations in teacher training programs in Catalonia.
Source: Prepared by authors, based on data from the Catalan Min-
istry of Economy and Knowledge, Universities and Research (2015).

enrolments remained stable or only increased slight-
ly (Figures 5 and 6). This increase took place with
the opening of the new schools offering these pro-
grams: after academic year 2004-2005 in the case of
CFGM, and after academic year 2007-2008 in the
case of CFGS.

T T T T
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Figura 4. Evolucié del percentatge de dones matriculades en
les diverses especialitats dels estudis de Magisteri, a Catalunya.
Font: Elaboracié propia a partir de les dades del Departament
d’Economia i Coneixement, Universitats i Recerca (2015).

les dones es mantenen estables 0o augmenten molt lleu-
ment (figures 5 i 6). Es pot observar que aquest augment
es produeix amb 1’obertura de nous centres que impar-
teixen aquests estudis: a partir del curs 2004-2005 en el
cas de CFGM, i a partir del curs 2007-2008, en el cas
de CFGS.
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Figure 5. Evolution in the number of enrolments in the CFGM
program on Leading Physical-Sport Activities in Nature in Cata-
lonia by sex.

Figura 5. Evoluci6 de les matricules en el CFGM de Conducci6
d’activitats fisicoesportives en el medi natural per sexe, a Cata-
lunya.
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Figure 6. Evolution in enrolments in the CFGS on Promotion of
Physical-Sport Activities in Catalonia by sex. Source: Prepared
by authors, based on data from the Catalan Ministry of Education
(2017).

In post-compulsory non-university CFGM and
CFGS programs within the family of physical activ-
ity and sport in Catalonia, we find that the number
of male enrolments increased steadily while female
enrolments remained stable or only increased slight-
ly (Figures 5 and 6). This increase took place with
the opening of the new schools offering these pro-
grams: after academic year 2004-2005 in the case of
CFGM, and after academic year 2007-2008 in the
case of CFGS.

Just as in university programs in CAFE, this in-
crease in the number of males enrolled means that the
percentage of females is decreasing as the percent-
age of males are increasing. This downward curve,
with slight fluctuations, can be seen in CFGS, which
went from 34% female in academic year 1999-2000
to 16% in academic year 2012-2013, with half the
number of female students due to an 18-point drop.
A similar trend can be found in the CFGM studies,
which went from a maximum of 33.9% female stu-
dents in academic year 2000-2001 to a minimum of
15.9% in academic year 2011-2012, due to a 17-point
drop.

Figura 6. Evolucié de les matricules en el CFGS d’Animacio
d’activitats fisicoesportives per sexe, a Catalunya. Font: Elabora-
ci6 propia a partir de les dades del Departament d’Ensenyament
(2017).

En els estudis postobligatoris no universitaris de
CFGM i CFGS de la familia de I’activitat fisica i I’es-
port a Catalunya, s’observa que el nombre de matricules
masculines augmenta progressivament mentre que el de
les dones es mantenen estables 0o augmenten molt lleu-
ment (figures 5 i 6). Es pot observar que aquest augment
es produeix amb 1’obertura de nous centres que impar-
teixen aquests estudis: a partir del curs 2004-2005 en el
cas de CFGM, i a partir del curs 2007-2008, en el cas
de CFGS.

D’igual manera que en els estudis universita-
ris de CAFE, aquest increment d’homes matriculats
implica que el percentatge de dones es vagi reduint
al mateix temps que augmenten les matricules mas-
culines. Aquesta corba descendent, amb lleugeres
oscil-lacions, s’observa en el CFGS, que passa del
34% el curs 1999-2000 a un 16% el curs 2012-2013,
reduint-se a la meitat la preséncia d’alumnes a causa
d’un descens de 18 punts. I també es repeteix de for-
ma similar en els estudis de CFGM, que passa d’un
maxim del 33.9% el curs 2000-2001 a un minim del
15.9% el curs 2011-2012, a causa d’un descens de
17 punts.

20

Apunts. Educaci6 Fisica i Esports. 2019, nim. 135. 1r trimestre (gener-marg), pag. 9-25. ISSN-0214-8757



Masculinitzacié en els estudis de ciencies de I'activitat fisica i 'esport
Masculinization in Physical Activity and Sport Sciences Degree Programs

Comparison of the Presence of
Females in Programs within the Family
of Physical Activity and Sport: From
Vocational Education to Doctorate

As a whole, when analyzing the percentage of females
enrolled in the different programs, as shown in Figure
7, it is possible to compare what programs in the family
have more or fewer females, as well as their evolution.
First, we can see that since the first academic year ana-
lyzed (1999-2000), the presence of female students has
gradually declined in all the programs within the family
of physical education, physical activity and sport.

Female students in the university CAFE program
went from accounting for 39.3% of enrolments in
academic year 2000-2001 to just 17.3% in academic
year 2014-2015, revealing a clear trend of masculin-
ization of these programs.

On the other hand, we can observe how the MEF
is the degree with the highest and most stable per-
centage of females, with a mean of 44.4 % throughout
the 12 years studied. However, as described above,
we also find that MEF is the specialization with the
lowest percentage of females compared to the other
specialties, which have a higher female presence, as
reported in other studies (Pérez-Enguita, 2006).

Comparacio6 de la preséncia de dones
en els estudis de la familia de I'activitat
fisica i I’esport: del cicle formatiu al
doctorat

En conjunt, analitzant el percentatge de dones matricula-
des en els diversos estudis, tal com es recull a la figura 7,
es poden comparar els estudis de la familia que compten
amb més o menys presencia de dones, aixi com la seva
evolucié. En primer lloc, s’observa que des del primer
curs analitzat (1999-2000), la presencia de les estudiants
s’ha anat reduint progressivament en tots els estudis de la
familia de I’activitat fisica, ’educacio fisica i ’esport.

Les estudiants del grau universitari de CAFE passen de
representar un 39.3% de les matricules el curs 2000-2001,
a tan sols un 17.3% el curs 2014-2015, observant-se una
clara tendencia a la masculinitzaci6 dels estudis.

D’altra banda, es pot observar com MEF ha estat la
titulaci6 amb un percentatge de dones més elevat i es-
table, amb una mitjana del 44.4% al llarg dels 12 anys
estudiats en relaci6 amb aquest titol. No obstant aix0, tal
com ja s’ha descrit, s’observa que MEF és 1’especialitat
que compta amb un percentatge més reduit de noies res-
pecte a les altres especialitats, les quals mostren una ma-
jor presencia femenina, tal com recullen diversos estudis
(Pérez-Enguita, 2006).
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Figure 7. Evolution in the percentage of females enrolled in pro-
grams within the family of physical education, physical activity
and sport. Source: Prepared by authors.

Figura 7. Evolucio del percentatge de dones matriculades en els
estudis de la familia de I'activitat fisica, 'educaci6 fisica i I'esport.
Font: Elaboracio propia.
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Table 1

Evolution in the number of doctoral theses read in doctoral
programs associated with physical education, physical activity
and sport by sex in Catalonia

Taula 1

Evolucio del nombre de tesis doctorals llegides als programes de
doctorat vinculats amb l'activitat fisica, I'educacio fisica i I'esport
a Catalunya, segons sexe

Males Females Total % Females Homes Dones Total % dones
1989-2004 51 13 64 20.3 1989-2004 51 13 64 20.3
2005-2014 76 51 127 40.2 2005-2014 76 51 127 40.2
Total 127 64 191 33.5 Total 127 64 191 33.5

Source: Prepared by authors, based on data from the INEFC and the TDR (2015).

Thus, we find that the presence of males in the
field of physical education, even in one of the most
feminized spheres with the university, namely educa-
tion, is still quite high.

As a whole, in the lower educational levels, the
presence of females is even lower than in the rest.
Thus, we find that in the university studies of CAFE,
females account for an average of 28.5% of all the
students enrolled throughout all the academic years,
26.8% in CFGS, and just 24.1% in CFGM.

With regard to doctoral studies, we find that the
number of females who have earned a doctoral degree
in programs related to physical activity, physical ed-
ucation and sport (Table 1) in the 25 years analyzed
is 33.5% on average. However, a longitudinal analy-
sis reveals two distinct periods. In the first one, from
1989 until 2004, the percentage of females to read
their thesis was 20.3%, while in the second period,
from 2005 until 2014, the percentage of female doc-
torates was 40.2%.

In this sense, we find that the higher the level of
academic training, the higher the female presence, al-
though it is still low.

Discussion

This investigation analyzed, in descriptive and
longitudinal way, the presence of women in de-
gree programs related to physical activity, phys-
ical education and sport, considering the changes
in this field and the sport system during the last
25 years.

The figures on enrolment in the different pro-
grams related to physical education, physical
activity and sport analyzed from a longitudinal
perspective in Catalonia show their gradual mascu-
linization. Therefore, the results of this study con-
firm that the partial data provided by Mendizéabal
(2011) for all of Spain and Porto (2009) in Galicia

Font: Elaboracio6 propia a partir de dades de 'INEFC i del TDX (2015).

Es constata, aixi, que la marca del génere masculi en
I’ambit de ’educacio fisica, fins i tot en un dels contex-
tos més feminitzats de 1’ambit universitari com és el del
magisteri, segueix encara molt present.

En conjunt, en els nivells educatius inferiors, la pre-
séncia de dones és encara menor que en la resta. Aixi,
s’observa que en els estudis universitaris de CAFE les
dones representen una mitjana d’un 28.5% al llarg de
tots els cursos, als estudis de CFGS del 26.8%, i en el
cas del CFGM, el percentatge de dones solament repre-
senta un 24.1% del total d’alumnat matriculat.

Quant als estudis de doctorat, s’observa com el nom-
bre de dones que han obtingut el titol de doctora als
programes de doctorat relacionats amb 1’activitat fisica,
educacio i esport (taula 1), en els 25 anys analitzats, és
d’un 33.5% de mitjana. No obstant aix0, 1’analisi longi-
tudinal indica dos periodes. El primer, des de 1989 fins
al 2004, el percentatge de dones que van llegir la seva
tesi va ser del 20.3%. Al segon periode, del 2005 fins al
2014, el percentatge de doctores s’incrementa al 40.2%.

En aquest sentit, s’observa que, com més gran és el
nivell de formacié académica, major és la presencia fe-
menina, si bé segueix sent reduida.

Discussio

Aquesta recerca va analitzar la preseéncia de les dones
en els estudis de la familia de 1’activitat fisica, 1’educa-
ci6 fisica i I’esport de forma descriptiva i longitudinal,
tenint en compte els canvis ocorreguts en la formacié
d’aquest camp i al sistema esportiu al llarg dels darrers
25 anys.

Les dades de les matricules en els diferents es-
tudis relacionats amb 1’activitat fisica, 1’educacio fi-
sica i ’esport analitzats des d’una perspectiva lon-
gitudinal a Catalunya mostren la seva progressiva
masculinitzacié. Els resultats d’aquest estudi confir-
men doncs que les dades parcials apuntades per Men-
dizabal (2011) per al conjunt d’Espanya i per a Porto
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are not just anecdotal or the outcome of a specific
juncture.

In the past 25 years, there have been multiple
changes in the university education and sport system:
the consolidation of mixed physical education, the
increase in the practice of sport among women, the
extension of training in programs within the family
of physical activity and sport, and the increase in the
presence of females in university degree programs.
However, these changes have not led to a higher
female presence in programs within the field of the
physical activity and sport sciences, but instead the
opposite: there has been a decrease in females, lead-
ing to the worst figures in history to be recorded in
the 21% century.

In view of this process, there seems to be a ‘re-
bound effect’ (Pfister, 2010), meant as an opposite
response to gender policies and ideologies, because
despite the institutional efforts and feminist move-
ments, gender bias and inequality in degree programs
related to physical education and physical activity and
sport sciences has risen instead of fallen.

The results of this study unquestionably contrast
with the figures on sport habits of the Spanish pop-
ulation. The level of practice of physical-sport ac-
tivities among women has increased (Martin et al.,
2017), and women have fully joined the practice
of sport (Garcia Bonafé, 2001). Since 1980, more
women engage in sport and physical activity, and the
sport system has been transformed in a host of activ-
ities and formats (Garcia Ferrando, Puig, Lagardera,
Llopis, & Vilanova, 2017). Yet paradoxically, this
change in the sport system is not reflected in the de-
gree programs in the family of physical activity and
sport.

The decrease in the percentage of women who ap-
ply for the degree in CAFE and those who ultimate-
ly enroll, in contrast to women’s greater participation
in sport, leads us to question to androcentric nature
of the programs. Apparently, the academic field of
CAFE is increasingly distant from the way wom-
en view and experience physical education, physical
activity and sport. Under the interpretation of social
learning theory (Bandura, 1987; Bussey & Bandura,
1999), the possible sexual typification of this field
of knowledge based on social beliefs interferes with
sparking females’ interest in the academic programs
described. And this may mean that the process of mas-
culinization increases even more, since as Brown and

(2009) a Galicia, no sén anecdotics o fruit d’una si-
tuacié conjuntural.

En els dltims 25 anys s’han produit multiples canvis
en el sistema educatiu, universitari i esportiu: la con-
solidaci6 de 1’educaci6 fisica mixta; 1’augment de la
practica esportiva femenina; 1’extensié de la formacio
en els estudis de la familia de 1’activitat fisica i I’es-
port, i augment de la presencia de les dones en els
estudis universitaris. No obstant aix0, aquests canvis
no han comportat més preséncia femenina en els es-
tudis del camp de les ciéncies de 1’activitat fisica i de
I’esport, sin6 més aviat el contrari, s’ha produit una
reculada. Una reculada que ha portat a registrar, en ple
segle XXI, les pitjors dades de tota la historia.

Davant aquest procés, sembla que existeix un ‘efecte
rebot’ (Pfister, 2010), entés com una resposta inversa a
les politiques i ideologies de genere, doncs, malgrat els
esforcos institucionals i els moviments feministes, el biaix
i la desigualtat de genere en els estudis vinculats a 1’edu-
caci6 fisica i a les ciencies de I’activitat fisica i de 1’es-
port, en lloc de reduir-se, augmenten.

Els resultats d’aquest treball contrasten, sens dub-
te, amb les dades d’habits esportius de la poblacié es-
panyola. El nivell de practica d’activitats fisicoesporti-
ves entre les dones ha augmentat (Martin et al., 2017) i
aquestes s’han incorporat de ple en la practica esportiva
(Garcia Bonafé, 2001). Des de 1980, hi ha més dones
que fan esport i activitat fisica, i el sistema esportiu s’ha
transformat en multiples activitats i formats (Garcia
Ferrando, Puig, Lagardera, Llopis, & Vilanova, 2017).
No obstant aix0, paradoxalment, en els estudis de la fa-
milia de I’activitat fisica i I’esport aquest canvi en el sis-
tema esportiu no s’ha reflectit.

El descens del percentatge de dones que sol-liciten
I’ingrés al grau de CAFE i de les quals finalment in-
gressen, en contrast amb la major participacié de les
dones en la practica esportiva, comporta el qiiestio-
nament del caracter androcentric dels estudis. Segons
sembla, el camp academic de les CAFE s’allunya, cada
vegada més, de la manera de veure i viure I’activitat
fisica, 1’educacio fisica i I’esport per part de les dones.
Sota la interpretacié de la teoria de I’aprenentatge so-
cial (Bandura, 1987; Bussey & Bandura, 1999), la pos-
sible tipificaci6 sexual d’aquesta area de coneixement
sobre la base de les creences socials interfereix en la
creacié de ’interes de les noies cap als estudis acade-
mics descrits. I aquest aspecte pot implicar que el pro-
cés de masculinitzacié s’incrementi encara més, ja que
com apunten Brown i Evans (2004), els valors i actituds
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Evans (2004) note, the prevailing values and attitudes
in physical education are transmitted from one gener-
ation to the next among the professionals in the field.

In view of this situation, it is particularly essential
to train future physical education teachers and pro-
fessionals in the field with the gender perspective by
incorporating this issue into the academic curriculum
of all the degree programs, where now its presence is
virtually anecdotal or it is missing, despite regulations
in this regard (Serra et al., 2016; Verge & Cabruja,
2017).

Conclusions

The gradual decrease in the female presence in degree
programs within the family of physical education,
physical activity and sport reflects a structural and
culture problem from a gender perspective in the defi-
nition and characterization of the programs associated
with CAFE, which has been further aggravated as the
years go by. In consequence, while a broad academ-
ic and professional sector believes that equality has
already been achieved, due to what Valcarcel (2008)
called the ‘mirage of equality’, the data reveal a harsh
reality: instead of advancing, it has gone backwards.
Therefore, in CAFE studies, theoretical equality has
not yet led to real equality, but quite the contrary.
And therefore, the field of education in CAFE is in-
creasingly being constructed as a male field.

As Rietti and Maffia (2005) note, the problem is
much more complex than just including women in this
field of knowledge; instead, the goal is to rethink the
very way the field is shaped and include the values of
female culture. The figures shared in this article should
break this mirage and encourage change, not among
women but in all the degree programs in the family of
physical education, physical activity and sport.
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Abstract

The newspapers Marca, As, Mundo Deportivo and Sport
are the four most widely read sport newspapers in Spain.
They all have a presence on the social media Facebook and
Twitter. This article presents results that compare their
readership with respect to their number of followers in the
social media. It also inquires into the levels of interaction
with their users. To carry out the study, a quantitative
methodology was used since content analysis is considered
the most reliable method for this purpose. One of the main
conclusions is that the social media followers do not corre-
spond with their readership in printed newspaper. Another
conclusion is that the level of interaction is low.

Keywords: social networks, sport press, newspapers,
audience

Introduction

The newspapers Marca, As, Mundo Deportivo and
Sport are the four main sport newspapers published
in Spain, and they all use different social media as a
space of promotion.

The goal of this article is to determine whether the
level of audience interactions of these newspapers can
be measured compared to their sales figures and read-
ership.

We start with one clear argument: buying or read-
ing a newspaper is not the same as following one on
the social media. However, we wish to conduct this
comparison regardless of the distances between these
operations (buying/reading vs. following on social
media).

Les xarxes socials com a
medidores d’audiencies
de la premsa esportiva

espanyola

Francisco Javier Herrero Gutiérrez'*

"Universitat de Salamanca (Espanya).

Resum

Els diaris Marca, As, Mundo Deportivo i Sport sén els quatre
diaris esportius més llegits a Espanya. Tots ells tenen presencia
a les xarxes socials Facebook i Twitter. Aquest article presenta
resultats que comparen el seu nombre de lectors pel que fa al seu
nombre de seguidors a les xarxes socials. Igualment s’indaga so-
bre els nivells d’interaccié que existeixen amb els seus usuaris.
Per realitzar I’estudi s ha seguit una metodologia quantitativa, ja
que es considera I’analisi de contingut com el metode més fia-
ble per a I’objectiu perseguit. Una de les principals conclusions
indica que els seguidors de xarxes socials no es corresponen
amb el seu nombre de lectors en diari-paper, i una altra informa
sobre el baix nivell d’interacci6.

Paraules clau: xarxes socials, premsa esportiva, diaris, au-
diencia

Introduccio

Els diaris Marca, As, Mundo Deportivo i Sport son els
quatre principals diaris esportius que s’editen a Espanya.
Tots ells utilitzen diferents xarxes socials com un espai
de promoci6.

El que es planteja en aquest article és si es pot rea-
litzar un mesurament d’audiencia o nivell d’interaccid
dels diaris esmentats, en comparacié del seu nombre de
vendes aixi com de lectors que tenen.

Es parteix d’una clara argumentacié: no és el mateix
comprar o llegir un diari que fer-li un seguiment a les
xarxes socials. No obstant aix0, es vol fer un acostament
a aquesta comparativa, salvant les distancies que existei-
xen entre aquestes dues operacions (comprar/llegir vs.
seguiment en xarxes socials).
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Les xarxes socials com a medidores d’audiéncies de la premsa esportiva espanyola

Social Media as Measurements of Audiences of the Spanish Sport Press

The Importance of Sport in Spain

It is obvious to note that in Spain, sport is very im-
portant in society and in the media (Herrero, 2009,
p. 47). This is one of the ways to justify that “the
main newspapers, radio stations, TV stations and
website dedicate large spaces to sport, and in turn
sport is more profitable in these same media” (Herre-
ro, 2011a, p. 169).

Today sport is part of everyday life in Spain (Al-
coba, 1987), and it has been for some time (Cagigal,
1981, p. 4). Furthermore, if there is one sport that
truly has “repercussions in Spain, at least from the
media standpoint, it is football” (Herrero, 2011a, p.
169).

Because of the social importance of sport in
Spain, as well as its media importance it was de-
cided to conduct this analysis. Indeed, countless
general news radio hours are spent broadcasting
sporting events; in terms of television, the pro-
grammes with the highest audience every year
always include football matches; and the afore-
mentioned success of the sport press is joined by
followers on the websites whose contents special-
ise in sport.

The Sport Press in Spain

The press is the oldest mass media, and probably the
one that has been the most affected by the arrival of
Internet. Newspapers, in this case sport newspapers,
have tried to keep abreast of the changes and have
inevitably had to create their own spaces online and
their own social media accounts.

The press started widespread sport coverage in
the 20" century (Romero, Simancas, Silva, & Gutié-
rrez, 2014), and in consequence, the promotion of
sport-as-spectacle. The written press has viewed the
phenomenon of sport as “an activity that promotes
unique moods in the masses, without any further
justification than the feeling produced by a match,
and this is ultimately what sport is” (Alcoba, 1987).
Furthermore, “aware of the passion that football has
traditionally inspired among Spanish fans and the
major economic profits it means for business, it has
become the main sport reported in generalist news-
papers” (Romero et al., 2014, p. 181).

Jones and Bar6 (1996) pointed to the Catalan
newspaper El Mundo Deportivo as a benchmark in

La importancia de I’esport a Espanya

Resulta practicament obvi indicar que a Espanya I’esport
té una gran importancia entre la societat i entre els ma-
teixos mitjans de comunicacié (Herrero, 2009, pag. 47).
Aquesta és una de les formes de justificar que “els prin-
cipals diaris, emissores radiofoniques, canals de televisid
i pagines web dediquin suculents espais a I’esport i que,
reciprocament, 1’esport sigui més que rendible en aquests
mitjans de comunicacié” (Herrero, 2011a, pag. 169).

Avui dia, a Espanya I’esport és un element quotidia
(Alcoba, 1987) i ho és des de fa temps (Cagigal, 1981,
pag. 4). I si hi ha un esport que realment té “repercus-
si6 a Espanya, almenys des del punt de vista mediatic,
aquest €s el futbol” (Herrero, 2011a, pag. 169).

Per aix0, es decideix realitzar 1’analisi aqui presenta-
da: per la importancia social de I’esport a Espanya aixi
com per la importancia mediatica. No en va, son multi-
ples les hores de radio que es dediquen a la informaci6
a la retransmissié d’esdeveniments esportius; quant a la
televisid, entre els programes de més audiencia de cada
any sempre apareixen partits de futbol; i al ja esmentat
exit de la premsa esportiva, també s’afegeix I’enorme
seguiment existent a pagines web de contingut especia-
litzat en esports.

Premsa esportiva a Espanya

La premsa és el mitja de comunicacié de masses més an-
tic i probablement el que més s ha vist afectat per 1’ar-
ribada d’Internet. Els diaris, en aquest cas els esportius,
han tractat de posar-se al dia i, inevitablement, han ha-
gut de crear el seu espai a la xarxa i també a les propies
xarxes socials.

Fins a arribar als nostres dies, la premsa iniciava al
segle XX el procés de massificacié de la informaci6 es-
portiva (Romero, Simancas, Silva, & Gutiérrez, 2014)
i en conseqiliéncia, la potenciacié de 1’esport-espectacle.
La premsa escrita ha entés el fenomen esportiu com “una
activitat que promou singulars estats d’anim en les mas-
ses, sense una altra justificaci6 que el sentiment produit
per un joc, que aixo és al cap i a la fi ’esport” (Alcoba,
1987). I “conscients de la passié que tradicionalment ha
despertat entre els afeccionats espanyols i dels importants
beneficis economics que suposa per al negoci empresa-
rial, el futbol es converteix en 1’esport protagonista dels
diaris generalistes” (Romero et al., 2014, pag. 181).

Jones i Bard (1996) assenyalen el diari cata-
1a El Mundo Deportivo com un referent de la premsa
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the sport press: it was a sport weekly from 1906 to
1929, which became a newspaper. Later, in Decem-
ber 1938, the newspaper Marca was released. As was
launched in 1967, and in 1979 the newspaper Sport
appeared.

Success of the Sport Press in Spain

In Spain, based on the latest General Media Study
(abbreviated EGM) of the Association for Media
Research (abbreviated AIMC) and Information and
Monitoring of Publications (INTROL), of the 10
newspapers with the highest sales and readership,
4 provide sport news, namely the newspapers Mar-
ca, As, Mundo Deportivo and Sport (Table 1).

Table 1
Incidence of sport newspapers in Spain

esportiva: va ser setmanari esportiu des de 1906 fins a
1929, que es va convertir en diari. Més tard, al desem-
bre de I’any 1938 veura la llum el diari Marca. L’any
1967 naixera el diari As mentre que el 1979 apareixera
el diari Sport.

Exit de la premsa esportiva a Espanya

A Espanya, partint de les dades de I’altim Estudi Gene-
ral de Mitjans (EGM) de 1’ Associacié per a la Recerca
de Mitjans de comunicacié (AIMC) i Informacié i Con-
trol de Publicacions (INTROL), entre els 10 diaris més
venuts i llegits, es troben quatre d’informacid esportiva.
Es tracta dels diaris Marca, As, Mundo Deportivo i Sport
(taula 1).

Taula 1
Incidéncia dels diaris esportius a Espanya

Newspapers with the highest readership according
to the last wave of the EGM

Diaris més llegits segons I'iltima onada de 'TEGM

Newspaper Kind Readership/day Diari Tipologia Nre. lectors/dia
Marca Sport news 1973 000 Marca Informacié esportiva 1973 000
El Pais General news 1101 000 El Pais Informacio general 1101 000
As Sport news 1056 000 As Informacié esportiva 1056 000
EIl Mundo General news 672 000 El Mundo Informacio general 672 000
La Voz de Galicia General news 556 000 La Voz de Galicia Informacio general 556 000
La Vanguardia General news 549 000 La Vanguardia Informacio general 549 000
El Periédico General news 485 000 El Periédico Informacié general 485 000
El Mundo Deportivo ~ Sport news 421 000 El Mundo Deportivo  Informacio esportiva 421 000
ABC General news 409 000 ABC Informacié general 409 000
Sport Sport news 398 000 Sport Informacié esportiva 398 000

Average newspapers with the largest print runs and
readership according to data from INTROL
(period monitored: January-December 2016)

Mitjana de difusié i tirada de diversos diaris
(dades: INTROL)
(periode controlat: gener-desembre de 2016)

Newspaper Average print run Average readership Diari Mitjana tirada Mitjana difusio
El Pais 248 664 194 005 El Pais 248 664 194 005
Marca 206 259 138983 Marca 206 259 138 983
As 177 118 125 956 As 177 118 125 956
El Mundo 159 768 108 386 El Mundo 159 768 108 386
La Vanguardia 136 508 114 960 La Vanguardia 136 508 114 960
ABC 132794 91 159 ABC 132794 91159
La Razon 107 192 77129 La Razon 107 192 77129
El Periddico 105 479 81464 El Periddico 105 479 81464
Mundo Deportivo 79 603 53433 Mundo Deportivo 79 603 53433
Sport 78078 48 235 Sport 78 078 48 235

Source: EGM of AIMC and INTROL.

Font: EGM d’AIMC i INTROL.
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These four newspapers also have a presence on
the social media. In this study, the interaction with
their users was analysed using a methodology de-
signed ad-hoc.

The Social Media

The social media first appeared in the 1990s.
Since then, they have always been highly suc-
cessful, and their expansion has been diversified,
while new kinds of networks have appeared with
a host of classifications (horizontal, vertical, peo-
ple-based, content-based, etc.). Several authors
state that

communication 2.0 has crossed the borders of
the web due to the fact that the evolution in tech-
nological tools has allowed everyday life to be
thought of with social media as the backdrop of
group and individual interactivity, as a form of
public and private organisation, as a unipersonal
and collective expression. (Tufiez & Sixto, 2011,
p. 211).

Indeed, it has reached all spheres:

Social media and philosophy 2.0 have been inte-
grated into all kinds of organisations - for-profit,
non-profit, public and private - such that web 2.0
is also business 2.0, politics 2.0 and government
2.0. And the social media are the venue of encoun-
ter, business and debate. (Tufez & Sixto, 2011, p.
212).

This article focuses on studying the presence of
the main sport newspapers in the social media, bear-
ing in mind that

the media use the social media as new audi-
ences for their contents in the online version.
There is no single model that defines newspa-
pers’ presence in the social media; instead each
has set a different strategy in the ways they
interact with Internet users. (Tufez, 2012, p.
237).

Aquests quatre diaris esportius tenen presencia a les
xarxes socials. En aquest estudi s’analitza la interaccid
que hi ha entre els seus usuaris a través de 1’aplica-
ci6 d’una metodologia dissenyada ad hoc.

Les xarxes socials

Les xarxes socials van donar els seus primers passos
en els anys 90 del segle XX. Des de llavors sempre han
tingut molt exit i la seva expansi6 s’ha anat diversifi-
cant i han anat apareixent un altre tipus de xarxes amb
multiples classificacions (horitzontals, verticals... de
persones, continguts, etc.). Diversos autors afirmen
que:

la comunicacié 2.0 ha traspassat les fronteres del
web a causa que I’evoluci6 de les eines tecnologi-
ques ha permes que la vida quotidiana es pensi en
termes de xarxes socials com a escenari d’interacti-
vitat grupal i individual, com a forma d’organitzaci
publica i privada, com a manifestacié unipersonal i
col-lectiva” (Taflez & Sixto, 2011, pag. 211).

I fins a arribar a tot tipus d’ambits:

Les xarxes socials i la filosofia 2.0 s’han integrat en
tot tipus d’organitzacions —amb o sense anim de lu-
cre, publiques o privades— de manera que web 2.0 és
també empresa 2.0, politica 2.0 o Govern 2.0. I les
xarxes son espai de trobada, de negoci i de debat.
(Tanez & Sixto, 2011, pag. 212).

Aquest article se centra a estudiar la presencia dels
principals diaris esportius a les xarxes socials, tenint en
compte que:

els mitjans usen les xarxes com a noves audien-
cies per als seus continguts en la versié en linia.
No hi ha un model tnic que defineixi la preséncia
de diaris a les xarxes socials sind que cadascun ha
marcat una estrategia diferent en les maneres de
relacionar-se amb els internautes. (Tufez, 2012,
pag. 237).
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Objectives and Hypothesis

The main objective was to study the presence of
sport newspapers in the social media. Based on
this general objective, the specific objectives
(SO) were:

SO1. To identify whether sport newspapers have
a social media presence on Facebook and
Twitter.

SO2. To identify the number of followers of the
newspapers in the social media and to compare
this with their readership.

SO3. To analyse the interactivity in the social
media.

To conduct this study, we started with the follow-
ing hypotheses:

H1. All 4 sport newspapers use Facebook and Twit-
ter.

H2. The social media followers match their printed
newspaper readership according to data from the
EGM.

H3. There is low interactivity in all four newspa-
pers.

Method

This study used a quantitative methodology. A table
of variables designed ad-hoc was applied.

Content analysis was considered the best option
because it is “a method to study and analyse commu-
nication in a systematic, objective and quantitative
way with the purpose of measuring certain variables”
(Wimmer & Dominick, 1996, p. 70), the same thesis
upheld by Berelson (1984, p. 18).

Content analysis is characterised by being a rep-
licable technique because it analyses something in a
quantifiable and objective way (Riffe, Lacy, & Fico,
1998, p. 20). According to Krippendorff (1990, p.
28), content analysis “is a research technique meant
to use certain data to formulate reproducible, valid in-
ferences which can be applied to their context”.

Methodologically, the method used by Tufiez
(2012) in his study “Los periddicos en las redes so-
ciales: audiencias, contenido, interactividad y estrate-
gias comerciales” is also used in this study to a cer-
tain extent.

Objectius i hipotesis
El principal objectiu va ser realitzar un estudi sobre la
presencia dels diaris esportius a les xarxes socials. A

partir d’aquest objectiu general, es van establir els altres
objectius especifics (OE):

OELl. Identificar si els diaris esportius tenen
presencia a les xarxes socials Facebook i
Twitter.

OE2. Identificar el nombre de seguidors dels diaris
a les xarxes socials i comparar-los amb el seu
nombre de lectors.

OE3. Analitzar la interactivitat existent a les xarxes
socials.

Per realitzar aquest estudi es va partir de les segiients
hipotesis:

H1. Els 4 diaris esportius utilitzen Facebook
i Twitter.

H2. Els seguidors de xarxes socials es corresponen
amb el seu nombre de lectors en paper segons
les dades de ’EGM.

H3. En els quatre diaris existeix una baixa interac-
tivitat.

Metodologia

El present estudi va emprar una metodologia quantitativa.
Es va aplicar una taula de variables dissenyada ad hoc.

Es considera que 1’analisi de contingut és la millor
opcid, ja que és “un metode d’estudi i analisi de co-
municacié de forma sistematica, objectiva i quantitati-
va, amb la finalitat de mesurar determinades variables”
(Wimmer & Dominick, 1996, pag. 70), mateixa tesi que
defensa Berelson (1984, pag. 18).

L’analisi de contingut es caracteritza per ser una
tecnica replicable en examinar alguna cosa de forma
quantificable i objectiva (Riffe, Lacy, & Fico, 1998,
pag. 20). Segons Krippendorff (1990, pag. 28),
I’analisi de contingut “és una teécnica de recerca des-
tinada a formular, a partir de certes dades, inferén-
cies reproduibles i valides que puguin aplicar-se al
seu context”.

En certa manera, metodologicament se segueix el
metode utilitzat per Tufiez (2012) en el seu treball “Els
diaris a les xarxes socials: audiéncies, contingut, inte-
ractivitat i estrateégies comercials”.
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Likewise, we will use the concept of “Participa-
tion rate” (PR) as a measurement, as proposed by
Noguera (2010), which comes from a simple for-
mula: the PR is the quotient when taking the num-
ber of messages posted (including comments) as the
dividend and the number of followers as the divisor.
This has been applied to subsequent studies (Herrero,
2011b) when trying to measure this PR.

In this specific case, the following analysis sheet
was applied (Table 2).

Table 2
Analysis sheet

Igualment es prendra com a referéncia el concep-
te d’Index de Participacié (IP), proposat per Noguera
(2010): I'IP és el quocient quan es prenen els missatges
publicats (inclosos comentaris) com a dividend i el nom-
bre de seguidors com a divisor, i que s’ha aplicat a altres
estudis posteriorment (Herrero, 2011b) quan es tractava
de mesurar aquest IP.

En aquest cas concret, es va aplicar la segiient fitxa
d’analisi (taula 2).

Taula 2
Fitxa d’analisi

Newspaper  Social media Yes No. of followers

Facebook
No
Social media Yes No. of followers
Twitter
No
No. of

readers EGM

Diari Xarxa social Si
Facebook

Nre. de seguidors

No

Xarxa social Si
Twitter

Nre. de seguidors

No

Nre. de
lectors EGM

Measurement of interactivity

Mesurament de la interactivitat

Facebook

Posts in the last 24 hours

Total reactions in the last 24 hours

Mean no. of followers needed for 1 reaction

Total comments in the last 24 hours

Mean no. of followers needed for 1 comment

Total no. of times shared

Mean no. of followers needed for 1 shared message

Twitter

No. of tweets and retweets in the last 24 hours
Comments on tweets and retweets

Mean no. of followers needed for 1 comment
No. of retweets made by followers

Mean no. of followers needed for 1 retweet
No. of FAV

Mean no. of followers needed for 1 FAV

Facebook

Total de reaccions/Publicacions en les ultimes 24 hores

Mitjana: Nre. de seguidors necessaris perque hi hagi 1 reaccio
Total de comentaris en les ultimes 24 hores

Mitjana: Nre. de seguidors necessaris perque hi hagi 1 comentari
Num. total de comparticions

Mitjana: Nre. de seguidors necessaris perque hi hagi 1 missatge
compartit

Twitter

Nre. de tuits i RT realitzats en les ultimes 24 hores

Comentaris als tuits i RT

Mitjana: Nre. de seguidors necessaris perque hi hagi un comentari
Nre. de RT que fan els seguidors

Mitjana: Nre. de seguidors necessaris perque hi hagi un RT
Nre. de FAV

Mitjana: Nre. de seguidors necessaris perque hi hagi un FAV
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Source: Authors.

Results

First, the 4 newspapers were analysed using the anal-
ysis sheet designed (Table 3).

Font: Autors.

Resultats

En primer lloc, es van analitzar els 4 diaris seguint la
fitxa d’analisi dissenyada (taula 3).
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Table 3
Measurement of interactivity

Taula 3
Mesurament de la interactivitat

Facebook

Facebook followers
Seguidors Facebook

Posts in the last 24 hours
Publicacions en les ultimes 24 hores

Total reactions in the last 24 hours
Total de reaccions en les ultimes 24 hores

Mean no. of followers needed for 1 reaction
Mitjana: Nre. de seguidors necessaris perque hi hagi 1 reaccié

Total comments in the last 24 hours
Total de comentaris en les ultimes 24 hores

Mean no. of followers needed for 1 comment
Mitjana: Nre. de seguidors necessaris perque hi hagi 1 comentari

Total no. of times shared
Nre. total de comparticions

Mean no. of followers needed for 1 shared message

Mitjana: Nre. de seguidors necessaris perque hi hagi 1 missatge compartit

Twitter

Twitter followers
Seguidors Twitter

No. of tweets and retweets in the last 24 hours
Nre. de tuits i RT realitzats en les ultimes 24 hores

Comments on tweets and retweets
Comentaris als tuits i RT

Mean no. of followers needed for 1 comment

Mitjana: Nre. de seguidors necessaris perque hi hagi un comentari

No. of retweets made by followers

Nre. de RT que fan els seguidors

Mean no. of followers needed for 1 retweet

Mitjana: Nre. de seguidors necessaris perque hi hagi un RT

No. of FAV
Nre. de FAV

Mean no. of followers needed for 1 FAV
Mitjana: Nre. de seguidors necessaris perque hi hagi un FAV

Marca As Mundo Deportivo Sport
4469172 2053709 3469 161 1664 070
29 59 39 39
52 696 45 364 81600 58 293
85 45 42 28
2154 2992 1535 1430
2075 686 2260 1164
1943 2126 1236 1149
2300 966 2806 1448
4718287 2333169 2 356 280 1412535
183 133 176 67
943 328 576 297
5003 7113 4091 4756
5698 1851 2468 1550
828 1260 955 911
15 864 4985 9534 6640
297 468 247 213

Note: Data obtained 26/27 August 2017 by the author from Facebook and Twitter. Prepared by authors.
Nota: Elaboracié propia a partir de dades obtingudes de Facebook i Twitter (26/27 d’agost del 2017).

Discussion of Results

First, these newspapers are present in both Facebook
and Twitter. Without a doubt, these are the two lead-
ing social media in Spain today.

In addition to being present on these media, all
four newspapers use another media (Google +, In-
stagram, YouTube, etc.), although this aspect was
not analysed. In any case, we should note that there
is no homogeneity in which other social media they
use.

Discussio de resultats

En primer lloc, es pot observar com els diferents diaris
tenen presencia tant a la xarxa social Facebook com a
Twitter. Certament, aquestes son a dia d’avui les dues
principals xarxes, “més mediatiques”, a Espanya.

A més d’estar present en aquestes xarxes, els quatre di-
aris utilitzen alguna altra xarxa (Google+, Instagram, You-
tube, etc.), encara que no s’hagi analitzat aquest aspecte; en
qualsevol cas, cal destacar que no existeix una homogenei-
tat en la resta de xarxes socials en qué tenen presencia.
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Table 4
Comparison of readers / Facebook followers / Twitter followers

Taula 4
Comparacio de lectors/seguidors Facebook/seguidors Twitter

Readers (EGM)

Lectors (EGM) % Facebook % Twitter %
Marca 1973 000 51.27% 4469172 38.34% 4718 287 43.61%
As 1 056 000 27.44% 2053709 17.62% 2333169 21.56%
Mundo Deportivo 421000 10.94% 3469 161 29.76% 2 356 280 21.78%
Sport 398 000 10.34% 1664 070 14.28% 1412535 13.05%
Total 3848 000 100% 11656 112 100% 10 820 271 100%

Source: Prepared by authors based on data from EGM, FB and Twitter.
Font: Elaboraci6 propia segons dades d’'EGM, FB i Twitter.

To analyse the second hypothesis, we chose to cal-
culate it as a percentage, taking as the “whole” the
sum of the readers of all four newspapers on the one
hand and the sum of the social media followers on the
other. This yields the following results (Table 4). As
can be seen in this table and in Figure 1, the reader-
ship of the newspapers does not correspond to their
number of social media followers. Of the 4 news-
papers, Mundo Deportivo is the most positive, as its
number of social media followers is much higher than
its readership.

60%

Per analitzar la segona de les hipotesis, es va optar
per calcular-ho de forma percentual, prenent com el
“tot” la suma dels lectors dels quatre diaris, d’una ban-
da, i la suma dels seguidors en xarxes socials, de I’altra.
De tal manera, s’obtenen els seglients resultats (taula 4).
I, tal com es pot apreciar en aquesta taula, aixi com a la
figura 1, el nombre de lectors dels diaris no es corres-
pon amb el nombre de seguidors a les xarxes socials.
D’entre els 4, en el costat més positiu, es pot destacar el
diari Mundo Deportivo, el nombre de seguidors a xarxes
socials del qual és molt superior que el nombre dels seus
lectors.

50%

40%

30%

20% -

10% -

0%
Marca As

Mundo deportivo Sport

% Readers EGM

o % Lectors EGM

m % Facebook followers
% Seguidors Facebook

% Twitter followers
% Seguidors Twitter

Figura 1. Comparison of Readers / Facebook followers / Twit-
ter followers. Source: Prepared by authors based on data from
EGM, FB and Twitter.

Figura 1. Comparacié de lectors/seguidors Facebook/segui-
dors Twitter. Font: Elaboracié propia segons dades d’EGM, FB
i Twitter.
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Based on these results, we can assert that interac-
tivity is not very high. Globally speaking, we found
the following in relation to the 4 sport newspapers an-
alysed:

® They post more on Twitter than on Facebook.

® On Facebook, reacting to posts is the most po-
pular interaction, far more than the others (com-
ments and shared posts).

e In all four, on Twitter: No. of FAV > No. of
retweets > No. of comments.

Overall in all of them, we can highlight that the
newspaper which needs the fewest users to generate a
“reaction” on Facebook is Sport (1 “reaction” per 28
users); As is the newspaper that needs the fewest us-
ers to generate a comment on Facebook (1/686); and
As is also the newspaper that needs the fewest users
for one of its posts to be shared (1/966).

On Twitter, Mundo Deportivo is the newspaper
that needs the fewest users to generate a comment
(1/4091); Marca is the newspaper that needs the few-
est users to generate a retweet of one of its tweets
(1/828); and Sport is the newspaper that needs the
fewest users to generate a FAV (1/213).

Conclusions

The first conclusion is that all four sport newspa-
pers studied (Marca, As, Mundo Deportivo and Sport)
have a presence on the social media, and all of them
use and update their official profiles on Facebook
and Twitter and have a more heterogeneous presence
on the other social media. Thus, hypothesis 1 is ac-
cepted.

Secondly, we can conclude that the number of
social media followers does not correspond to their
printed newspaper readership according to data from
the EGM. In some cases, always following the for-
mula used in this article, the readership is greater
than the number of social media followers, while in
others, the opposite holds true. In any event, there
is no homogeneity on this point, so hypothesis 2 is
rejected.

Finally, the third hypothesis is accepted. Even
though it is true that no “threshold” was established
to categorise high or low interactivity, having viewed
and discussed the results, it can be interpreted that the
number of interactions is low. The kind of interaction

A partir dels resultats obtinguts, es pot afirmar que la
interactivitat no és molt elevada. En termes globals, s’ob-
serva, en relaci amb els 4 diaris esportius analitzats que:

e Realitzen més publicacions a Twitter que a Face-
book.

® Que a Facebook, les reaccions a les publicacions
és la interacci6 més popular, amb molta diferéncia
pel que fa a les altres dues (comentaris i missatges
compartits).

® Que, de forma global a les quatre, a Twitter: Nre.
de FAV > Nre. de RT > Nre. de comentaris.

De forma global a tots ells, es pot destacar que el
diari que menys usuaris necessita per generar una “reac-
ci6” a Facebook és el diari Sport (1 “reacci6” per cada
28 usuaris); As és el diari que menys usuaris necessi-
ta per generar un comentari en aquesta xarxa social
(1/686), 1 també As és el diari que menys usuaris neces-
sita perqué un missatge seu sigui compartit (1/966).

A la xarxa social Twitter, Mundo Deportivo és el
diari que menys usuaris necessita per generar un co-
mentari (1/4091); Marca és el diari que menys segui-
dors necessita per generar un RT a un dels seus tuits
(1/828), i Sport el que menys necessita per generar un
FAV (1/213).

Conclusions

La primera conclusié és que els quatre diaris esportius
estudiats (Marca, As, Mundo Deportivo i Sport) tenen
preséncia a les xarxes socials, i tots ells utilitzen i te-
nen actualitzats els seus perfils oficials a Facebook i
Twitter i existeix una presencia més heterogenia a les
restants xarxes socials virtuals. D’aquesta forma, s’ac-
cepta la hipotesi 1.

En segon lloc, es conclou que els seguidors a les
xarxes socials no es corresponen amb el seu nombre de
lectors en paper segons les dades de ’EGM. En alguns
casos, i sempre segons la formula emprada per elaborar
aquest article, el nombre de lectors és superior al de se-
guidors a les xarxes socials; en altres casos, succeeix el
contrari. En qualsevol cas, no existeix homogeneitat en
aquest aspecte, rad per la qual es rebutja la hipotesi 2.

Finalment, s’accepta la tercera hipotesi. Encara que
és cert que no s’havia establert quin hauria de ser la
“barrera” amb la qual s’entendria una alta o baixa inte-
ractivitat, amb els resultats obtinguts i la discussi6 rea-
litzada, es pot interpretar que el nombre d’interaccions
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that takes place the most often in the social media is
the one that causes the user the least “work”: namely
reactions on Facebook and FAV on Twitter.
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Abstract

Skateboarding has gained great popularity in the past few
decades and has recently been declared an Olympic sport
for Tokyo 2020. Although attempts to describe the most
common injuries in this sport have been made, there is
consensus on the need of a tool for the standardized col-
lection of sport habits and skateboarding injury data from
skateboarders. The purpose of this study was to create and
validate the “Questionnaire of Sport Habits and Injury
Record in Skateboarding” through the 3-round modified
Delphi method. The steering group was assembled by the
authors of the present study. A panel of 20 experts meeting
the following criteria was gathered: Sport and Exercise
Science graduates with experience in completing original
research using questionnaires or previous participation
in questionnaire validation studies; and/or skateboarding
coaches or professional skateboarders with more than 10
years of experience. The steering group designed a first
questionnaire that was reviewed, modified and rated using
a Likert scale (1 to 5) by the experts in each round. Items
were excluded when the median of the experts’ scores was
lower than 3. Consensus was reached after the comple-
tion of the 3 rounds. The accepted 15 items that form the
questionnaire are grouped into the following dimensions:
Personal Data, Sport Habits, Skateboarding Practice Hab-
its and Injury Record.

Keywords: epidemiology, skateboarders, olympic sport
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Resum

El Skateboarding ha aconseguit gran popularitat en les dl-
times decades i ha estat recentment inclos entre els esports
que formaran part dels Jocs Olimpics de Toquio 2020. Hi ha
consens sobre la necessitat de crear una eina per al registre
estandarditzat d’informacid relativa als habits esportius i les
lesions més comunes dels patinadors. L’objectiu d’aquest
estudi va ser crear i validar el “Qiiestionari d’habits espor-
tius i historial de lesions en el Skateboarding” mitjancant el
metode Delphi modificat de tres rondes. El grup director
format pels autors d’aquest estudi va constituir un panel de
20 experts que complien els criteris d’inclusid: llicenciats o
graduats en Ciencies de 1’Activitat Fisica i I’Esport amb ex-
periencia en la realitzacié de recerca original mitjancant 1’ds
de qliestionaris o participacié previa en estudis de validacié
de qiiestionaris; i/o entrenadors o patinadors amb més de
10 anys d’experiencia en el Skateboarding. El grup director
va construir un primer qiiestionari que va ser revisat, modi-
ficat i valorat utilitzant una escala Likert (1 a 5) pels experts
en cada ronda. Es van adoptar 15 items en el qiiestionari
que s’agrupen en les segiients dimensions d’informaci6: da-
des personals, habits esportius, habits de practica de Skate-
boarding i historial de lesions.

Paraules clau: epidemiologia, patinadors, esport olimpic
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Introduction

Started in the United States in the 1960, skateboard-
ing has enjoyed intermittent popularity throughout
its history (Shuman & Meyers, 2015). Some authors
have highlighted the introduction of the polyure-
thane wheel in the 1970s as a turning point in attract-
ing skateboarding fans (Forsman & Eriksson, 2001;
Zalavras, Nikolopoulou, Essin, Manjra, & Zionts,
2002). It is estimated that, in this period, skateboard-
ing reached 20 million participants in the United
States and 2 million in the United Kingdom (Shuman
& Meyers, 2015). As a result, there was also an in-
crease in the number of injuries among skateboarders
which alarmed the authorities and sparked the inter-
est of researchers in the field of health (Tominaga,
Schaffer, Dandan, & Kraus, 2013). Skateboarding
was banned in many places due to the number and se-
riousness of the injuries related to this activity, which
led to a steep drop in the number of skateboarders
(Forsman & Eriksson, 2001). However, in recent de-
cades there has been a huge increase in the number
of skateboarding fans (Shuman & Meyers, 2015).
Just like in the other Western countries, the number
of skateboarding practitioners in Spain has increased
considerably. The Sports Statistics Yearbook from
2017 (Ministry of Education, Culture and Sport,
2017) reflects almost 300% growth in the number
of skateboarders between 2010 and 2015, especially
among youths aged 15 to 24. Furthermore, the In-
ternational Olympic Committee’s recent inclusion of
skateboarding in the forthcoming 2020 Tokyo Olym-
pics officially consolidates this sport.

Given the increasing interest in this sport in recent
years, the number of injuries is also expected to rise.
Previous studies have stressed the high prevalence of
sprained ligaments, bone fractures and bruises among
skateboarders (Feiler & Frank, 2000; Forsman &
Eriksson, 2001; Keilani et al., 2010). These inju-
ries tend to affect the lower limbs (Keays & Dumas,
2014; Keilani et al., 2010), although they are also
found in the upper limbs, especially the wrists (Fors-
man & Eriksson, 2001) and the head (Tominaga et
al., 2015, 2013). The majority of studies performed
to date have described the most common injuries us-
ing emergency services records. Even though this
does provide a detailed description of the injury, it
runs the risk of ignoring minor injuries which did not
require medical care.

Introduccio

Nascut a Estats Units durant la decada dels 60 del se-
gle xX, el Skateboarding ha gaudit d’intermitent populari-
tat al llarg de la seva historia (Shuman & Meyers, 2015).
La introducci6 de la roda de poliureta en la decada dels 70
ha estat destacada per alguns autors com un punt d’infle-
xi6 en la captacié d’afeccionats a aquesta practica (Fors-
man & Eriksson, 2001; Zalavras, Nikolopoulou, Essin,
Manjra, & Zionts, 2002). S’estima que en aquesta epoca
el Skateboarding va arribar als 20 milions de participants
als Estats Units o als 2 milions a Regne Unit (Shuman &
Meyers, 2015). A conseqiiencia d’aquests fets, es va ob-
servar també un increment en el nombre de lesions entre
els patinadors (skaters o skateboarders, en anglés) que va
alarmar a les autoritats i va despertar I’interés dels inves-
tigadors de I’ambit de la salut (Tominaga, Schaffer, Dan-
dan, & Kraus, 2013). El Skateboarding va ser prohibit en
molts llocs a causa de la quantitat i gravetat de les lesions
relacionades amb aquesta activitat, el que va comportar
una forta caiguda en el nombre de patinadors (Forsman
& Eriksson, 2001). No obstant aix0, en les ultimes deca-
des s’ha produit un gran augment en el nombre d’afeccio-
nats a aquesta practica fins als nostres dies (Shuman &
Meyers, 2015). Igual que en els altres paisos occidentals,
el nombre de practicants de Skateboarding a Espanya s’ha
incrementat notablement. L’anuari d’Estadistiques Espor-
tives de I’any 2017 (Ministeri d’Educacid, Cultura i Es-
port, 2017) reflecteix un creixement proper al 300% en
el nombre de patinadors entre 2010 i 2015, especialment
entre joves d’entre 15 i 24 anys. A més, la recent inclu-
si6 per part del Comite Olimpic Internacional del Skate-
boarding en els propers Jocs Olimpics de Toquio 2020,
consolida aquesta activitat oficialment com a esport.

A causa del creixent inter¢s per aquest esport en els
ultims anys, s’espera que el nombre de lesions també aug-
menti. Estudis previs han destacat ’alta prevalenca d’es-
quincos de lligaments, fractures Ossies i contusions en
aquest esport (Feiler & Frank, 2000; Forsman & Eriksson,
2001; Keilani et al., 2010). Aquestes lesions solen afectar
els membres inferiors (Keays & Dumas, 2014; Keilani et
al., 2010), encara que també se n’observen en els mem-
bres superiors, especialment al canell (Forsman & Eriks-
son, 2001) i el cap (Tominaga et al., 2015, 2013). La ma-
joria dels estudis realitzats fins avui han descrit les lesions
més comunes en el Skateboarding mitjancant I’ds de regis-
tres dels serveis d’emergencies. Encara que aixo permet
una detallada descripci6 de la lesid, es corre el risc d’ob-
viar lesions menors que no van rebre assisténcia medica.
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Questionnaires are tools that are widely used in
sports epidemiology (Clarsen, Myklebust, & Bahr,
2013). For example, the Injury Surveillance System
(ISS), a questionnaire of the US National Collegiate
Athletic Association (NCAA), contains the most ex-
tensive database of college sport injuries in the world
(Dick, Agel, & Marshall, 2007). This tool is targeted
at group sports like football, American football and
hockey. Unfortunately, there is currently no validat-
ed tool of this kind to apply to skateboarding. Given
the increasing popularity of this sport and the lack of
information on the sport habits and most common in-
juries of its practitioners, there is consensus on the
need to create a new tool that enables this information
to be collected in a standardized fashion (Shuman &
Meyers, 2015).

The purpose of this study was to create and val-
idate the Questionnaire of Sport Habits and Skate-
boarding Injuries using the modified Delphi method.
This method has been deemed appropriate for con-
structing and validating questionnaires when the goal
is to examine specific behaviors, contexts or ques-
tions (Okoli & Pawlowski, 2004), and it has been
widely used in the physical activity and sport sciences
(Castillo, Abad, Giménez, & Robles, 2012; Gutié-
rrez-Aguilar, Saavedra-Garcia, & Ferniandez-Rome-
ro, 2012; Majewski-schrage, Evans, & Ragan, 2014).
The creation of this tool will allow for it to be applied
to collect data and establish a database on the sport
habits of skateboarders and their most common inju-
ries, which currently does not exist in Spain.

Methodology
Design

In this study, the 3-round modified Delphi meth-
od was used to reach a final consensus on the ques-
tions that should be included and their wording on
the Questionnaire of Sport Habits and Injury Record
(CHDHL) in skateboarding. Given that the literature
consulted is scarce, the modified method was used in-
stead of the classic one following the recommenda-
tions of Hsu and Sandford (2007) for these cases.

Participants

The steering group contacted 24 candidates to be part
of the expert panel, who were invited to participate

El qiiestionari és una eina ampliament utilitzada en
epidemiologia esportiva (Clarsen, Myklebust, & Bahr,
2013). Per exemple, el Injury Surveillance System (ISS),
qiiestionari del National Collegiate Athletic Association
(NCAA) america, conforma la base de dades de lesions
més extensa d’esport col-legial del mén (Dick, Agel,
& Marshall, 2007). Aquesta eina va adrecada a esports
col-lectius com el futbol, futbol america o hoquei. De-
safortunadament no existeix en ’actualitat una eina va-
lidada d’aquestes caracteristiques aplicada al Skateboar-
ding. Arran de la creixent projeccié d’aquest esport i les
circumstancies d’escassa informacid sobre els habits es-
portius dels patinadors i les seves lesions més comunes,
existeix consens sobre la necessitat de crear una nova
eina que permeti reunir aquesta informacié de manera
estandarditzada (Shuman & Meyers, 2015).

L’objectiu d’aquest estudi va ser crear i validar el
“Qiiestionari d’habits esportius i historial de lesions en
el Skateboarding” mitjancant el metode Delphi modifi-
cat. Aquest metode ha estat assenyalat com a apropiat
per a la construcci6 i validaci6 de qiiestionaris quan es
pretenen abordar conductes, contextos o qiiestions espe-
cifiques (Okoli & Pawlowski, 2004) i ha estat amplia-
ment utilitzat en les ciéncies de 1’activitat fisica i de
I’esport (Castillo, Abad, Giménez, & Robles, 2012; Gu-
tiérrez-Aguilar, Saavedra-Garcia, & Fernandez-Rome-
ro, 2012; Majewski-schrage, Evans, & Ragan, 2014).
La creaci6 d’aquesta eina permetra la seva aplicacié en
la recollida i constitucié d’una base de dades sobre els
habits esportius dels skaters i les seves lesions més co-
munes, actualment inexistent a Espanya.

Metodologia
Disseny

En aquest estudi es va utilitzar el protocol Delphi mo-
dificat de tres rondes per determinar un consens final
sobre les preguntes que havien de ser incloses i la seva
redacci6 en el “Qiiestionari d’habits esportius i historial
de lesions en el Skateboarding”. Ja que no hi ha una am-
plia bibliografia a consultar i seguint les recomanacions
de Hsu & Sandford (2007) per a aquests casos, €s va
utilitzar el metode modificat enlloc del classic.

Participants

El grup coordinador va contactar amb 24 candidats per for-
mar el panel d’experts, que van ser convidats per correu
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by email. In this first round of contact, the study and
its rationale were introduced, along with the reasons
the addressees were considered suitable candidates to
be part of the panel. Four people refused to commit
for a variety of reasons, leaving a final panel of 20
experts with two distinct profiles. The panelists in
each group were contacted if they met the following
inclusion criteria:

e Graduates in Physical Activity and Sport Scien-
ces (n = 10) with experience in leading original
research through the use of questionnaires or
with experience in performing studies to validate
questionnaires.

e Skateboarders with more than 10 years of expe-
rience (n = 10), including professional skaters,
directors of skateboarding schools, team mana-
gers and championship judges.

Procedure

The Delphi method is an effective, systematic process
(Linstone & Turoff, 1975) which consists in collect-
ing expert opinions on a particular topic as the foun-
dation for the development of a questionnaire. Its
principle characteristics are as follows (Lee, 2009):
1) An iterative process, in which communication is
held several times so the expert can share their opin-
ion and then reflect on and/or reconsider their stanc-
es; by the end, the opinions tend to converge, since
this is the ultimate goal of the method. 2) Anonymity,
since the experts are unaware of the responses of each
member of the panel, thus assuring each of the par-
ticipating experts’ freedom and protection from coer-
cion. (Gilson et al., 2009). 3) Controlled feedback,
assured by the interaction that takes place between the
different rounds, since all the experts are always told
the group’s general position before the next round. 4)
Statistical response of the group.

Two different groups participate in this method:
a steering or coordinating group, which is in charge
of designing the tasks in all the phases (Lee, 2009)
and of choosing the members of the second group:
the expert panel. For this study, the steering group
was made up of the authors of this study: two teach-
ing PhDs from the Faculty of Physical Activity and
Sport Sciences at the University of La Corufia, and
one graduate from this same degree program with
more than 10 years of experience in skateboarding.

electronic a participar. En aquesta primera presa de con-
tacte es va presentar 1’estudi, els seus motius i les raons
per les quals es considerava al candidat com a adequat
per formar-ne part. Quatre persones van rebutjar el com-
promis per motius diversos, resultant un panel final de
20 experts amb dos perfils diferenciats. Els experts d’un i
un altre grup van ser contactats per saber si complien els
segiients criteris d’inclusié:

¢ Llicenciats/Graduats en Ciencies de 1’ Activitat Fi-
sica i I’Esport (n =10) amb experiencia en la di-
reccié de recerca original mitjancant 1’ds de qiies-
tionaris o experiencia en la realitzaci6 d’estudis de
validaci6 de qiiestionaris.

e Patinadors amb més de 10 anys d’experiéncia
(n=10), incloent skaters professionals, directors
d’escoles de Skateboarding, team managers i jut-
ges de campionats.

Procediment

El metode Delphi és un procés eficac i sistematic (Lin-
stone & Turoff, 1975), que consisteix en la recopilacid
d’opinions d’experts sobre un tema en particular per
fonamentar la configuracié d’un qiiestionari. Compta
amb les segiients caracteristiques principals (Lee, 2009):
1) Procés iteratiu, en el qual es manté una comunicacio,
emetent la seva opini6 I’expert en diverses ocasions,
podent reflexionar i/o reconsiderar la seva postura. Al
final les opinions tendeixen a convergir, ja que aquest
és ’objectiu ultim del metode. 2) Anonimat, ja que els
experts no coneixen les respostes que corresponen a
cada membre del panel, assegurant aixi la llibertat i la
no coacci6 de cadascun dels experts participants (Gilson
et al., 2009). 3) Retroalimentaci6 controlada, assegura-
da per la interaccié que es produeix entre les diferents
rondes, ja que es comunica a tots els experts la posicié
general del grup sempre abans de la segiient. 4) Respos-
ta estadistica del grup.

En aquest metode participen dos grups diferenciats:
un grup director o coordinador, responsable del disseny
de les tasques en totes les seves fases (Lee, 2009) i aixi
mateix d’escollir els integrants del segon grup: el panel
d’experts. Per a aquest estudi, el grup director va estar
format pels autors d’aquest estudi: dos doctors docents
de la Facultat de Ciencies de 1’Activitat Fisica i I’Es-
port, de la Universitat de la Corunya i un graduat en
aquesta mateixa titulacié i amb més de 10 anys d’expe-
riéncia en el Skateboarding.
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Round 1. In this first round, an initial question-
naire was sent to introduce the different infor-
mation dimensions along with a group of items
related to each of them based on an exhaustive lit-
erature review. The experts used a 5-point Likert
scale (with 1 = “totally disagree” and 5 = “total-
ly agree”) to evaluate each of the different items.
They were also given the option of forwarding
comments and suggestions on the wording of the
items.

Round 2. The items on the questionnaire were re-
written bearing in mind the considerations sent by the
experts in the first round. The statistical results of the
first round were sent to the panelists, and they were
given the option of reconsidering their responses (Hsu
& Sandford, 2007). The sending and expert assess-
ment process was the same.

Round 3. Once again, the results of the previous
round were shared and the final questionnaire was
presented, asking the experts to approve it.

The experts were asked for the documents that
had previously been sent by the steering group to be
returned in a non-modifiable format (Adobe Reader
pdf) to ensure that the assessments of each of the pan-
elists would not be manipulated.

Statistical analysis

After each of the rounds, the experts’ assessments
were statistically analyzed. Given the qualitative
nature of the scale used, the median (M) of all the
assessments for each item was calculated as a cen-
tral tendency statistic and the inter-quartile range
(OR) was calculated as a measurement of disper-
sion. Any items with a median under 3 (M, < 3)
were excluded from the questionnaire (Hsu &
Sandford, 2007).

Results

After completing the 3 rounds of the Delphi process,
the inclusion of a total of 15 items was approved.
These items are classified into a series of information
areas or dimensions, as presented below.

Personal Data Dimension

This dimension is demographic (Table 1). The
questions included aim to identify the subject by

Ronda 1. En aquesta primera ronda, es va enviar un
primer qiiestionari introduint les diferents dimensions
d’informaci6 i un grup d’items relacionats a cadascuna
d’aquestes basats en una exhaustiva revisié de la biblio-
grafia. Els experts van valorar mitjancant una escala ti-
pus Likert d’1 a 5 (sent 1 “res d’acord” i 5 “totalment
d’acord”) cadascun dels diferents items. Es va donar la
possibilitat d’enviar també comentaris i suggeriments
per a la redacci6 dels items.

Ronda 2. Els items del qiiestionari van ser redactats
de nou atenent a les consideracions enviades pels ex-
perts en la primera ronda. Els resultats estadistics de la
primera ronda van ser enviats als experts i se’ls va do-
nar I’opcid de reconsiderar les seves respostes (Hsu &
Sandford, 2007). El procés d’enviament i valoraci6 dels
experts va ser el mateix.

Ronda 3. De nou es van donar a conéixer els resul-
tats de la ronda anterior i es va presentar el qiiestionari
final sol-licitant el vistiplau dels experts.

Es va demanar als experts que els documents que
havien estat enviats previament pel grup director es tor-
nessin en format no modificable (pdf d’Adobe Reader),
assegurant la no manipulacié de les valoracions de ca-
dascun dels panelistes.

Analisi estadistica

Després de cadascuna de les rondes, es va procedir
a I’analisi estadistica de les valoracions dels experts.
Atesa la naturalesa qualitativa de 1’escala emprada,
es va calcular la mitjana (M,) de totes les valoracions
per a cada item com a estadistic de tendeéncia central
i el rang interquartilic (RQ) com a mesura de disper-
si6. Aquells items amb mitjana inferior a 3 (M, < 3)
van ser exclosos del qiiestionari (Hsu & Sandford,
2007).

Resultats

Després de completar les 3 rondes del procés Delphi, es va
aprovar la inclusié d’un total de 15 items, els quals es van
classificar en una s¢rie d’ambits o dimensions d’informacié
que es presenten a continuacio.

Dimensié Dades personals

Aquesta dimensid té caracter demografic (taula 1).
Les preguntes incloses pretenen identificar al sub-
jecte, aportant informacié quant a Genere (M,=5;

40

Apunts. Educaci6 Fisica i Esports. 2019, nim. 135. 1r trimestre (gener-marg), pag. 36-47. ISSN-0214-8757



Creacié i validacié d’'un questionari sobre habits esportius i lesions en el Skateboarding
Creation and Validation of a Questionnaire on Sport Habits and Injuries in Skateboarding

Table 1
Personal Data Dimension. Items and their possible values

Taula 1
Dimensié Dades personals. ltems i els seus possibles valors

ltems M, QR items M, RQ
Gender (Male, Female) 5 1 Génere (Home, Dona) 5 1
Age (numerical value) 5 1 Edat (Valor numeéric) 5 1
Stance (Regular, Goofy) 5 0 Stance (Regular, Goofy) 5 0

providing information on their gender (M,=35;
OR=1), age (M,=5; QR =1) and stance (M,=35;
OR =0). The responses established for the ques-
tions on gender (Male, Female) and stance (Reg-
ular, Goofy) are dichotomous. The response to the
Age question is numerical.

Sport Habits Dimension

This dimension is made up of a total of 6 items (Ta-
ble 2): Years skating (M,=4; QR =2), Sessions per
week (M,=4; OR=0), Hours each session (M,=4;
OR =1), Do you follow any physical preparation
plan for skateboarding? (M,=4; QR=1), Do you
practice any other sport? (M,=4; QR =1.25) and If
so, do you follow any physical preparation plan for
that sport? (M,=4; QR =0.25). The responses for
the first three are numerical, while for the second
three they are dichotomous (Yes, No).

Skateboarding Practice Habits
Dimension

This dimension tries to get information on what
the skateboarding sessions are like, whether or
not the skater participates in competitions, and
whether this entails any specific physical prepa-
ration. This series completes the information on

Table 2
Sport Habits Dimension. Items and their possible values

RQ =1), Edat (M,=5; RQ=1) i Stance (M,=5;
RQ =0). Les respostes establertes per les preguntes
Genere (Home, Dona) i Stance (Regular, Goofy) son
de naturalesa nominal dicotomica. La resposta a la
pregunta Edat és numerica.

Dimensié Habits esportius

Aquesta dimensi6 la formen un total de 6 items (taula
2): Anys patinant (M,=4; RQ =2), Sessions per set-
mana (M,=4; RQ =0), Hores de cada sessi0 (M,=4;
RO =1), Segueixes algun pla de preparaci6 fisica pel
Skateboarding? (M, =4; RQ = 1), Practiques algun altre
esport? (M,=4; RO =1.25) i Si és afirmatiu, seguei-
xes algun pla de preparacié fisica per aquest? (M,=4;
RQ =0.25). Les respostes per les tres primeres pregun-
tes s6n de caracter numeric. Les respostes establertes
per les tres segones son de naturalesa nominal dicotomi-
ca (Si, No).

Dimensié Habits de practica
de Skateboarding

Es procura informacié de com sén les sessions, la
participacié o no en competicions i si aixo impli-
ca alguna preparacié fisica especifica. Aquesta se-
rie completa la informaci6é sobre el perfil esportiu
dels patinadors (taula 3): Realitzes algun escalfament

Taula 2
Dimensié Dades Habits esportius. ltems i els seus possibles valors

ltems M, QR
Years skating (Numerical value) 4 2
Sessions per week (Numerical value) 4 0
Hours each session (Numerical value) 4 1
Do you follow any physical preparation plan for 4 1
skateboarding? (Yes, No)

Do you practice any other sport? (Yes, No) 4 1.25
If so, do you follow any physical preparation 4 0.25

plan for that sport? (Yes, No)

items M, RQ
Anys patinant (Valor numeéric) 4

Sessions per setmana (Valor numéric) 4 0
Hores de cada sessi6 (Valor numéric) 4 1
Segueixes algun pla de preparacio fisica per al 4 1
Skateboarding? (Si, No)

Practiques algun altre esport? (Si, No) 4 1.25
Si és afirmatiu, ¢ Segueixes algun pla de 4 0.25

preparacio fisica per aquest? (Si, No)

ACTIVITAT FIiSICA | SALUT | HEALTH AND PHYSICAL ACTIVITY I
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Table 3
Skateboarding Practice Habits Dimension. Items and their
values

Taula 3
Dimensié Habits de practica de Skateboarding. ftems i els seus
possibles valors

ftems M RQ

e

Items M, QR
Do you do any warm-up before your sessions?

4 1.25
(Yes, No)
Do you do any kind of cool-down (stretching,
etc.) after your sessions? 4 1
(Yes, No)
Do you compete? (Yes, No) 3 1
If so, do you do any special preparation before 3 1

competitions? (Yes, No)

Realitzes algun escalfament previ a les

sessions? (Si, No) 4 1.25
Realitzes algun tipus de tornada a la calma

(estiraments...) després de les teves sessions? 4 1
(Si, No)

Competeixes? (Si, No) 3 1
Si és afirmatiu, realitzes alguna preparacio 3 1

especial prévia als campionats? (Si, No)

the skateboarders’ sport profile (Table 3): Do you
do any warm-up before your sessions? (M,=4;
OR =1.25), Do you do any kind of cool-down
(stretching, etc.) after your sessions? (M,=4;
OR =1), Do you compete? (M,=3; QR =1) and
If so, do you do any special preparation before
competitions? (M, = 3; QR = 1). The responses for
these questions are dichotomous (Yes, No).

Injury Record Dimension

This dimension is one of the ones that garnered the most
interest and approval among the experts. It is made up
of two questions (Table 4), the last one comprised of
different sections (variables): Have you ever had an in-
jury during your years skating? (M,=4; QR=1) and
We want to learn about the injuries which forced to you
give up your usual practice. To do so, please list them
and then respond to the questions related to each injury
(up to a maximum of 10) (M,=35; OR=0).

The second question: “We want to learn about
the injuries which forced to you give up your usu-
al practice. To do so, please list them and then re-
spond to the questions related to each injury (up to

Table 4
Injury Record Dimension. ltems and their possible statistic values
on expert evaluations

previ a les sessions? (M,=4; RQ =1.25), Realitzes
algun tipus de tornada a la calma (estiraments...)
després de les teves sessions? (M,=4; RO =1),
Competeixes? (M,=3; RQ = 1) i Si és afirmatiu, rea-
litzes alguna preparacié especial prévia als campio-
nats? (M,=3; RO =1). Les respostes establertes a
aquestes preguntes son de caracter nominal dicoto-
mic (Si, No).

Dimensio Historial de lesions

Aquesta dimensid és una de les que més interes i apro-
vaci0 va trobar entre els experts. Esta formada per dues
preguntes (taula 4), amb una tltima composta per diver-
sos apartats (variables): Has tingut alguna lesi6 al llarg
dels teus anys patinant? (M,=4; RQ =1) i Volem congi-
xer les lesions que et van obligar a aturar la teva practi-
ca habitual. Per a aix0, enumera i respon les qiiestions
relacionades amb cada lesié (fins a un maxim de 10).
(M,=5; RQ=0).

L’dltima pregunta, “Volem coneixer les lesions que et
van obligar a detenir la teva practica habitual. Per a aixo,
enumera i respon a les qiiestions relacionades amb cada
lesi6 (fins a un maxim de 10)” compta amb una scrie de

Taula 4
Dimensié Historial de lesions. ltems i els seus possibles valors
estadistics de les valoracions dels experts

Items M QR

e

ftems M RQ

e

Have you ever had an injury during your years
skating? (Yes, No)

We want to learn about the injuries which

forced to you give up your usual practice. To

do so, please list them and then respond to 5 0
the questions related to each injury (up to a

maximum of 10).

Has tingut alguna lesio al llarg dels teus anys

patinant? (Si, No) 4 1

Volem coneixer les lesions que et van

obligar a aturar la teva practica habitual.

Per aix0, enumera i respon les qliestions 5 0
relacionades amb cada lesié (fins a un

maxim de 10).
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Table 5

Variables associated with the injury and their possible values

Taula 5

Variables associades a la lesio i els seus possibles valors

Variable

Possible values

Variable

Possibles valors

Year

Kind of injury®

Anatomical
location

Limb

Module

Amount of time
out

Type of
treatment

Physical
re-adaptation
programme®

Has there been
a recurrence?

If so, how long
afterward?

Numerical value

Bruise, laceration, bone fracture,

sprained ligaments, broken ligaments, muscle
injury, tendon injury, dislocation (partial or
complete), torn cartilage,

other

Head/neck, shoulder, arm (upper),

elbow, forearm/wrist, hand/fingers, front
trunk, back, hip, buttocks, upper leg (thigh),
knee, lower part of leg, ankle, foot/toes,
other

Right, left, axial

Flat, Ledge, Hubba, Manual pad, Rail, Down
rail, Pyramid, Bank, Gap/stairs/kicker...,
Ramp, Other

1 to 7 days, 8 to 21 days, more than 21 days,
Permanent

Medical, physical therapy, massage, none,
other

Yes, No

Yes, No

Numerical value

a A series of possible injuries or twinned tissue-injuries are offered.

Any

Tipus de lesié?

Lloc anatdmic

Membre

Modul

Temps aturat

Tipus de
tractament
seguit

Programa de
readaptacio
fisica®

Es va repetir?

Si es va repetir,
quant temps
després?

Valor numeric

Contusid, Laceracio, Fractura ossia, Esquing
de lligaments, trencament de lligaments,
Lesié muscular, Lesié tendinosa, Dislocacié
(parcial o completa), Desprendiment de
cartilag, Hemorragia, Altra

Cap/coll, Espatlla, Brag (superior), Colze,
Avantbrag/canell, Ma/dits, Tronc anterior,
Esquena, Maluc, Glutis, Part superior de la
cama (cuixa), Genoll, Part inferior de la cama,
Turmell, Peu/dits del peu, Altre

Dret, Esquerre, Axial

Flat, Ledge, Hubba, Manual pad, Rail, Down
rail, Pyramid, Bank, Gap/stairs/kicker...,
Ramp, Altre

D’1 a7 dies. De 8 a 21. Més de 21.
Permanent

Medic, Fisioterapeuta, Massatgista, Cap,
Altre
Si, no

Si, no

Valor numeric

ACTIVITAT FIiSICA | SALUT | HEALTH AND PHYSICAL ACTIVITY I

b Athlete functional recovery program and re-adaptation to the motor needs of strength,
endurance, speed, coordination, etc. prior to the injury (Lalin, 2009).

a maximum of 10)”, has a series of variables asso-
ciated with the injury, which are shown in Table 5.

Discussion

Through the Delphi method, it was possible to
create and validate the CHDHL in Skateboarding.
After three rounds of the process, it was agreed
to include 15 items, which are classified into the
following information dimensions: Personal Data,
Sport Habits, Skateboarding Practice Habits and
Injury Record. This questionnaire was designed to
be self-administered by users. It is a tool to pro-
vide a standardized record of information on the
sport habits and injuries suffered by practitioners
of skateboarding.

a S’ofereix una série de possibles lesions o binomi teixit-lesid.

b Programa de recuperacié de les funcions de I'esportista i readaptacio a les necessi-
tats motores de forga, resistencia, rapidesa, coordinacid, etc. prévies a la lesi6 (Lalin,
2009).

variables associades a la lesidé que es poden consultar en
la taula 5.

Discussio

A través del metode Delphi es va poder crear i vali-
dar el “Qiiestionari d’habits esportius i historial de le-
sions en el Skateboarding”. Després de les tres rondes
del procés, es va acordar la inclusi6 de 15 items que
es classifiquen en les segiients dimensions d’informaci6:
Dades personals, Habits esportius, Habits de practica de
Skateboarding i Historial de lesions. Aquest qiiestionari
ha estat dissenyat de manera que pot ser autoadministrat
pels usuaris. Representa una eina per al registre estan-
darditzat d’informaci6 sobre els habits esportius i lesions
sofertes pels practicants de Skateboarding.
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The first dimension, “Personal Data”, is a common
denominator in the majority of questionnaires (Dick et
al., 2007; Lee, Macfarlane, Lam, & Stewart, 2011)
with the goal of identifying the different subjects and
their profiles in terms of gender and age, although it
also includes the variable stance, an important identi-
fying piece of information in skateboarding and other
similar sports. A skateboarder’s stance refers to their
innate preference to place one leg or the other on the
front of the skateboard (Nathanson, Haynes, & Gala-
nis, 2003). Thus, two types of stances can be distin-
guished: regular, or the left leg forward, and goofy,
or the right leg forward (Wijdicks et al., 2014). This
question makes it possible to study the prevalence of
injuries on either limb depending on the skater’s stance.

With regard to the “Sport Habits” and “Skateboard-
ing Practice Habits” dimensions, just as in other sport
questionnaires (Castillo et al., 2012; Lee et al., 2011) we
can conclude that the most important factor is knowing
the number of sessions and hours of practice per week,
bearing in mind that the exposure to injuries is defined
as participation in a training session or competition (Dick
et al., 2007; Ingram, Fields, Yard, & Comstock, 2008).
Skateboarding is commonly practiced in a free, unorga-
nized fashion, so unlike other sports, it is difficult to con-
trol the load of each session (Shuman & Meyers, 2015).
It was also decided to bear in mind the number of years
skating in the search for information on the skateboarders’
experience. This item has been used in previous studies
related to skateboarding with the same objective (Keilani
et al., 2010). The experts also stressed the importance of
warm-up and cool-down in the sessions, the engagement
in physical preparation programs, with high scores, as
well as participation in competitions and in other sports.

The last dimension of the questionnaire, “Injury Re-
cord”, was the one whose wording presented the most
complications, but ultimately it achieved a high degree
of acceptance among the experts. To facilitate the sub-
sequent application of the questionnaire, it was decided
to include just one question per injury, with different
associated variables, and to include up to a maximum
of ten possible injuries. The recommendations of Full-
er et al. (2006) were borne in mind when classifying
the injuries by kind of injury, anatomical location, limb
where it happened and severity. It was decided to use a
severity scale from the field of sport (Dick et al., 2007),
unlike previous studies which used scales to classify au-
tomobile accidents (Forsman & Eriksson, 2001). Since
we were unable to identify the mechanism of the injury
(Dick et al., 2007; Fuller et al., 2006), it was agreed to

La primera dimensi6, “Dades personals” és un de-
nominador comu a la majoria dels qiiestionaris (Dick et
al., 2007; Lee, Macfarlane, Lam, & Stewart, 2011) amb
I’objectiu d’identificar els diferents subjectes i els seus
perfils quant a genere i edat. Si bé, s’inclou la variable
stance, dada identificativa de rellevancia en el Skate-
boarding i altres esports similars. El stance d’un patina-
dor fa referéncia a la preferencia innata per una cama
0 una altra per situar-la en la part davantera de la taula
(Nathanson, Haynes, & Galanis, 2003). Aixi, es distin-
geixen dos tipus de stance: regular, o cama esquerra da-
vant; i goofy, o cama dreta davant (Wijdicks et al., 2014).
Aquesta qiiesti6 possibilitara 1’estudi de la prevalenca de
lesions en un membre o un altre depenent del stance.

Quant a les dimensions “Habits esportius” i “Habits
de practica de Skateboarding” es conclou com en altres
quiestionaris esportius (Castillo et al., 2012; Lee et al.,
2011) en la importancia de congixer el nombre de ses-
sions i les hores de practica per setmana, tenint en compte
que ’exposicid a lesions és definida com una participa-
cié en un entrenament o competicié (Dick et al., 2007,
Ingram, Fields, Yard, & Comstock, 2008). El Skatebo-
arding és comunament practicat de manera lliure i no or-
ganitzada pel que, a diferéncia d’altres esports, és dificil
tenir un control sobre la carrega de cada sessi6 (Shuman
& Meyers, 2015). Es va acordar també tenir en compte
els anys patinant, a la recerca d’informacio relativa a I’ex-
periéncia dels patinadors. Aquest item ha estat utilitzat en
recerques previes relacionades amb el Skateboarding amb
el mateix objectiu (Keilani et al., 2010). Es destaca també
la importancia d’un escalfament i una tornada a la calma
en les sessions, la realitzaci6 de programes de prepara-
cif fisica, trobant altes puntuacions entre els experts; aixi
com la participaci6 en competicions, i en altres esports.

L’altima dimensi6 del qiiestionari “Historial de le-
sions” va ser la que més complicacions va presentar en
la redacci6 pero finalment es va aconseguir un alt grau
d’acceptaci6 entre els experts. Per facilitar la posterior
aplicaci6 del qiiestionari, es va decidir incloure una sola
pregunta per a cada lesid, amb diferents variables asso-
ciades, i incloure fins a un maxim de deu lesions pos-
sibles. Les recomanacions de Fuller et al. (2006) van
ser tingudes en compte a 1’hora de classificar les lesions
pel tipus de lesid, lloc anatomic, membre en el qual es
produeix i la seva severitat. Es va decidir emprar una
escala de severitat utilitzada en 1’ambit esportiu (Dick
et al., 2007) a diferéncia d’estudis anteriors que van
utilitzar escales per classificar accidents automobilistics
(Forsman & Eriksson, 2001). Al no poder identificar el
mecanisme de la lesié (Dick et al., 2007; Fuller et al.,
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ask about the type of obstacle (module) which they were
skating on when the injury took place. Whether or not
there was a recurrence of the injury was also included
(Fuller et al., 2006). On the other hand, unlike it be-
ing the case with the questionnaires found in the litera-
ture (Dick et al., 2007; Keilani et al., 2010; Nathanson
et al., 2003; Yamauchi et al., 2010), it was agreed to
also include the type of treatment after the injury and
whether or not the skater participated in physical re-ad-
aptation programs because of their importance in recur-
rences (Lalin, 2009). This was deemed important to get
a better description of the injuries and to establish rela-
tions between the type of treatment (or not) and the re-
currence of injuries. In order to facilitate the subsequent
analysis of the results of applying the questionnaire, it
was agreed to limit the type of response and possible re-
sponse values for each question. However, the consid-
erations of Dick et al. (2007) led to the inclusion of the
option “Other” in the sections where the selection of op-
tions may not meet the particular needs of each subject
in order to not miss records of the less frequent injuries.

It should be noted that the results of a Delphi study
are specific to a given expert panel and may differ
with the opinions of another group (Bulger & Hous-
ner, 2007). The exact number of panelists for a Del-
phi study is the topic of discussion in the literature.
Some authors recommend that it not be fewer than 10
nor more than 30 (Bulger & Housner, 2007), since the
margin of improvement is minimized after 20 experts
and the increase in cost and effort is not offset (Lande-
ta, 1999). Despite this, the number of panelists in this
study and their different provenances ensures a high
degree of competence (Bulger & Housner, 2007).

Likewise, the processing of the results of the pan-
elists’ assessments (parametric and non-parametric) is
broadly discussed in the literature. Even though other
authors have performed parametric analyses of the re-
sults using the mean and standard deviation of the ex-
perts’ assessments (Castillo et al., 2012), non-paramet-
ric analyses were used in this study. This is the option
with the most backing in the literature, using the mean
of the responses as a central tendency statistic to avoid
excessive representation of the extreme responses and
inter-quartile range as an indicator of the level of con-
sensus (Hsu & Sandford, 2007; Landeta, 1999; Thanga-
ratinam & Redman, 2005). Furthermore, the assessment
scale used in this study has a qualitative component (1=
totally disagree, 5= totally agree), so non-parametric
analyses were considered the most appropriate.

2006), es va acordar preguntar el tipus d’obstacle (mo-
dul) que es patinava quan es va produir la lesié. Es va
incloure també la recaiguda o no en la lesid (Fuller et
al., 2006). D’altra banda i a diferéncia de qiiestionaris
presents en la literatura (Dick et al., 2007; Keilani et al.,
2010; Nathanson et al., 2003; Yamauchi et al., 2010),
es va acordar incloure també el tipus de tractament se-
guit després de la lesi6 i I’adhesié o no a programes de
readaptaci6 fisica per la seva rellevancia en possibles re-
caigudes (Lalin, 2009); es va considerar important per
a una millor caracteritzacié de les lesions i per intentar
establir relacions entre el tipus de tractament seguit (o
no) i la recaiguda de lesions. Per facilitar la posterior
analisi dels resultats de 1’aplicaci6 del qiiestionari, es va
acordar limitar el tipus de resposta i els possibles valors
d’aquesta a cada pregunta. No obstant aixo, seguint les
consideracions de Dick et al. (2007) es va decidir in-
cloure una opcié “Un altre/a” en aquells apartats en els
quals la seleccié d’opcions no pogués donar resposta a
les particularitats de cada subjecte amb la finalitat de no
perdre registres de lesions menys freqiients.

Cal destacar que els resultats d’un estudi Delphi son es-
pecifics d’un panel d’experts i poden diferir amb les opi-
nions d’un altre grup (Bulger & Housner, 2007). El nombre
exacte d’experts per a un estudi Delphi és objecte de dis-
cussio en la literatura. Alguns autors recomanen que aquest
no sigui inferior a 10 ni superior a 30 (Bulger & Housner,
2007) ja que el marge de millora es minimitza a partir de
20 experts i no compensa 1’increment en cost i treball (Lan-
deta, 1999). Malgrat aix0, el nombre d’experts d’aquest es-
tudi i els seus diversos perfils de procedeéncia assegura un
alt grau de competencia (Bulger & Housner, 2007).

De la mateixa manera, el tractament dels resultats de
les seves valoracions (via parametrica o no parametrica)
és ampliament discutit en la literatura. Encara que altres
autors han realitzat analisis parametriques dels resultats
utilitzant la mitjana i desviacio6 tipica de les valoracions
dels experts (Castillo et al., 2012), en aquest estudi es
van utilitzar analisis no parametriques. Aquesta és 1’op-
ci6 més recolzada en la literatura, utilitzant la mitjana
de les respostes com a estadistic de tendencia central per
evitar la representacio excessiva de les respostes extre-
mes i el rang interquartilic com a indicador del nivell de
consens (Hsu & Sandford, 2007; Landeta, 1999; Than-
garatinam & Redman, 2005). A més, ’escala de valora-
ci6 utilitzada en aquest estudi té un component qualitatiu
(1 =gens d’acord, 5= completament d’acord), per la
qual cosa la via no parameétrica es va considerar la més
adequada.
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Limitations and Future
Recommendations

Even though the process of validating the question-
naire using the modified Delphi method can be con-
sidered satisfactory, we should highlight a series of
limitations. First, it should be borne in mind that there
is currently no national body that accredits training in
teaching skateboarding, which rendered it impossible
to use this kind of qualification as an inclusion/exclu-
sion criterion for the experts. In these cases, it has
been recommended to use other factors which can be
quantified, such as the candidates’ years of experience
in the area of interest (Avella, 2016). The profession-
alization of skateboarding will lead to the establish-
ment of a federation and the regulation of training in
this sport, so more specific criteria can be applied in
the future. Likewise, the questionnaire was designed
to be applied in Spain, so the different experts recruit-
ed were chosen from different places around Spain.
Future validation studies performed by experts from
other countries may consolidate the validity of this
tool, ensuring its applicability to populations in other
locations. On the other hand, following the example of
Nathanson et al. (2003), the questionnaire was written
to be self-administered online, so the advantages and
limitations of this format were taken into consideration
(Van Gelder, Bretveld, & Roeleveld, 2010).

Conclusions

The objective of this study was to create and validate
the CHDHL in skateboarding using the modified Del-
phi method. After the three rounds in the process,
agreement was reached in the expert panel to include
15 items which could be divided into four information
dimensions: Personal Data, Sport Habits, Skateboard-
ing Practice Habits and Injury Record. This question-
naire is the first validated self-administered tool for
the standardized collection of information on the sport
habits and injuries of skateboarders. The use of this
questionnaire will enable epidemiological studies of
this sport to be performed, which until now have been
non-existent in Spain.
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Limitacions i recomanacions
futures

Tot i donar per satisfactori el procés de validacié del
qiiestionari mitjancant el metode Delphi modificat, cal
destacar una serie de limitacions. En primer lloc, s’ha
de considerar la no existéncia actualment d’un organis-
me a nivell nacional que acrediti la formaci6 en didacti-
ca del Skateboarding, la qual cosa va impossibilitar 1’as
d’aquest tipus de qualificaci6 com a criteri d’inclusid/ex-
clusié dels experts. Davant aquests casos, s’ha recoma-
nat I’Gs altres qualitats que puguin ser quantificades com
els anys d’experieéncia dels candidats en I’ambit d’interes
(Avella, 2016). La professionalitzacié del Skateboarding
comportara la constitucié d’una Federaci6 i la regula-
ci6 de la formaci6 en aquest esport, per la qual cosa en
un futur es podran emprar criteris més especifics. Aixi
mateix, el qiiestionari va ser dissenyat per ser aplicat a
Espanya, per la qual cosa els diferents experts reclutats
van ser escollits de diferents punts de la geografia espa-
nyola. Futurs estudis de validaci6 realitzats per experts
d’altres paisos podran consolidar la validesa de la pre-
sent eina, assegurant la seva aplicabilitat a poblacions en
altres llocs. D’altra banda, seguint I’exemple de Nathan-
son et al. (2003) el qiiestionari va ser redactat per ser
autoadministrat en linia, rad per la qual es van tenir en
consideraci6 els avantatges i limitacions d’aquest format
(Van Gelder, Bretveld, & Roeleveld, 2010).

Conclusions

L’objectiu d’aquest estudi va ser crear i validar el
“Qiiestionari d’habits esportius i historial de lesions en
el Skateboarding” mitjancant el metode Delphi modifi-
cat. Després de les tres rondes del procés, es va arri-
bar a un acord entre el panel d’experts en la inclusid
de 15 items que poden ser dividits en quatre dimensions
d’informacié: Dades personals, Habits esportius, Ha-
bits de practica de Skateboarding i Historial de lesions.
Aquest qiiestionari representa la primera eina validada
per a la recollida estandarditzada d’informacié sobre els
habits esportius i les lesions sofertes pels skateboarders
de forma autoadministrada. L’Gs d’aquest qiiestionari
permetra la realitzacié d’estudis epidemiologics sobre
aquest esport, fins ara inexistents a Espanya.
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Abstract

Physical education (PE) teachers are exposed to a num-
ber of physical hazards in their workplace. Appropriate
adaptation of the environment, machines and people will
enhance their health. This study was aimed to verify the
injuries sustained by PE teachers in Catalonia in their
workplace, the anatomical areas injured, their impact on
sick leave, risk factors and how ergonomics can impact
teaching staff. A descriptive epidemiological study has
been used with 769 teachers (men=431, women=337,
1 NR) divided by age, regional service or teaching area,
educational stage, qualification and number of hours
spent in the school (working day). Data was gathered
using a self-administered questionnaire. 43.86% of the
sample has sustained an injury in the workplace at some
time. The most common injuries are muscular (31.6%)
and joint (21.1%). The most affected anatomical areas
were knee (18.65%), back (18.35%) and ankle (14.98%).
Temperature (12.8%) and noise (12.5%) are the worst
rated factors along with recognition of PE as a sub-
ject (12.5%). 67.23% of PE teachers have no training
in injury prevention, postural habits and ergonomics in
the workplace and 89.46% think future training would
be useful. It would be constructive to run rehabilitation
courses for PE teachers as is already done in other coun-
tries together with more training in injury prevention, risk
factors and ergonomics in the workplace to ensure better
health for these teachers.

Keywords: injury, physical education teachers, ergo-
nomics, workplace
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Resum

Els docents d’educaci6 fisica (EF) s’exposen a una serie de
riscos fisics al seu lloc de treball. Una correcta adequacié de
I’entorn, maquines i persones afavoriran la seva salut. Aquest
estudi es va plantejar els objectius de comprovar les lesions
que afecten els docents d’EF de Catalunya al seu lloc de tre-
ball, les zones anatdmiques lesionades, els seus efectes en les
baixes laborals, els factors de risc i com ’ergonomia pot in-
fluir en el personal docent. Es va emprar un estudi epidemio-
logic descriptiu amb 769 docents (homes = 431; dones = 337,
1 N/C), diferenciats per edat, servei territorial o zona de tre-
ball d’ensenyament, etapa d’ensenyament, titulacié i nombre
d’hores de dedicacid al centre escolar (jornada laboral). La
recollida de dades es va fer amb un qiiestionari autoemplenat.
El 43.86% de la mostra va patir alguna vegada una lesid
al lloc de treball. Les lesions més comunes sén musculars
(31.6%) i articulars (21.1%). Les zones anatomiques més
afectades van ser: genoll (18.65%), esquena (18.35%) i tur-
mell (14.98%). La temperatura (12.8%) i el soroll (12.5%)
eren els elements pitjor valorats, juntament amb el reconeixe-
ment de 1’area d’EF (12.5%). El 67.23% dels docents d’EF
no tenia cap formacié en prevencié de lesions, habits postu-
rals i ergonomia al lloc de treball i el 89.46% consideraria
interessant una formacié futura. Seria interessant proposar
cursos de rehabilitacié per a docents d’EF, com ja es fa en
altres paisos, i més formaci6 en prevencid de lesions, factors
de risc i ergonomia al lloc de treball per garantir una millor
salut d’aquests docents.

Paraules clau: lesi6, docents d’educacio fisica, ergonomia,
lloc de treball
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Lesions en docents d’educaci¢ fisica a Catalunya: analisi de la percepcié ergondmica al seu lloc de treball
Injuries to Physical Education Teachers in Catalonia: Analysis of Ergonomic Perception in their Workplace

Introduction

Teaching is a tough profession which calls for deal-
ing with people and entails constant adaptation to new
needs in a changing society (Rabadd & Artazcoz,
2002).

The two fundamental factors governing the subject
of Physical Education (PE) are the body and move-
ment (Royal Decree 116/2004, of 23 January, im-
plementing the regulation and setting the lower sec-
ondary curriculum; Official State Gazette no. 35, of
02/10/2004). In addition, PE is taught in a different
environment from other subjects (gym, track) and
with specific material (mattresses, gym benches,
sports equipment). Consequently, this may lead to a
series of physical risks which probably do not exist in
other subjects. The PE teaching profession includes a
number of tasks involving mental and physical burn-
out which together with exposure to weather con-
ditions and the variability of a class full of students
means that such teaching is by no means easy. By way
of example, when a teacher has to make preparations
for a class, they may have to move heavy equipment
such as portable baskets, gym benches or a vaulting
box. This may result in ongoing physical burnout for
teaching staff which, combined with the deterioration
of this equipment (due to use by students, weather
conditions or simply over the course of time), may
negatively impact the teacher’s health. Here Bridger
(1995) suggests the term “ergosystem” as “a series of
interrelationships, sometimes complex, between ma-
chines, people and the environment. The school needs
to operate as a healthy ergosystem in which interac-
tions between the environment, machines and people
take place in an educationally productive way and in
particular are based on the principle of safety”.

In 1948 the WHO defined health as “a state of com-
plete physical, mental and social wellbeing and not mere-
ly the absence of disease or infirmity”. Lorente (2000)
argues that work is not consistent with the WHO’s defi-
nition of health since it is a pathogenic element. As for
the term “injury”, the WHO says it is “unintentional
or intentional damage to the body resulting from acute
exposure to thermal, mechanical, electrical or chemical
energy or from the absence of such essentials as heat or
oxygen which leads to temporary or permanent bodily or
mental damage and may or may not be fatal”.

Section 40.2 of the 1978 Spanish Constitution
notes “the public authorities shall promote a policy

Introduccio

La docencia es una professi6 dura que exigeix tractar
amb persones i implica 1’adaptacié constant a noves ne-
cessitats en una societat de canvi (Rabadid & Artazcoz,
2002).

Els dos eixos fonamentals que regeixen 1’area d’edu-
caci6 fisica (EF) son el cos i el moviment (Reial decret
116/2004, de 23 de gener, pel qual es desenvolupa I’or-
denacid i s’estableix el curriculum d’ESO; BOE nam.
35, de 10.2.2004). A més, cal destacar que I’EF es rea-
litza en un entorn diferent de la resta d’arees (gimnas,
pista) i amb un material especific (matalassos, bancs
suecs, material esportiu), la qual cosa pot produir una
serie de riscos fisics que probablement a la resta d’arees
no hi sén. La professié de docent d’EF inclou diferents
tasques de desgast mental i fisic que juntament amb 1’ex-
posicid a les condicions climatologiques i amb la varia-
bilitat d’una classe plena d’alumnes, faran que aques-
ta tasca docent no sigui gens facil. Per posar alguns
exemples, quan el professor ha de preparar la sessio,
pot moure material pesat com cistelles portatils, bancs
suecs o plint, la qual cosa pot comportar un desgast fi-
sic continu per part del professorat, que juntament amb
el deteriorament d’aquest material (ja sigui per 1’ds del
alumnes, per condicions climatologiques o simplement
pel pas dels anys), pot influir negativament en la salut
del docent. En aquest mateix sentit, Bridger (1995), va
proposar el terme “ergosistema” com “una serie d’in-
terrelacions, algunes vegades complexes, entre les ma-
quines, les persones i I’entorn. El centre escolar ha de
funcionar com un ergosistema saludable en el qual les
interaccions entre 1’entorn, les maquines i les persones
es desenvolupin de manera fructifera pedagogicament i,
sobretot, que es basin en el criteri de seguretat”.

Segons la definici6 de I’OMS del 1948, s’entén per
salut “el complet benestar fisic, mental i social, i no
només 1’abséncia de malaltia”. Doncs bé, segons Lo-
rente (2000), si es considera la definici6 de salut de
I’OMS, el treball no és coherent amb la definicid, con-
siderant-lo com un element patogen. Respecte al ter-
me “lesi6”, ’OMS considera que és “qualsevol dany,
intencional o no, al cos a causa de I’exposicié aguda
a energia térmica, mecanica, electrica o quimica; o a
causa de 1’abseéncia de calor o oxigen que porti a un
dany corporal o psiquic temporal o permanent i que pot
ser o no fatal”.

La Constitucié espanyola de 1978, a I’art. 40.2, des-
taca: “Els poders publics fomentaran una politica que
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guaranteeing professional training and retraining;
they shall ensure labor safety and hygiene...” while
Section 43 also states “it is incumbent upon the public
authorities to organize and watch over public health
by means of preventive measures and the necessary
benefits and services”. To comply with these re-
quirements, the Occupational Health and Safety Act
31/1995, of 8 November, was passed, which specif-
ically ensures the protection of workers who are es-
pecially exposed to work-related hazards and speci-
fies that minimum measures are to be included in the
Act’s statutory implementation.

High work capacity is accompanied by a longer
and more active working life and associated with
lower costs for the national social system (Hassel-
horn, Tackenberg, & Miiller, 2003). Thus if this
means an improvement in the teacher’s health and
a benefit for the government, then the teacher’s
work environment conditions should be as appro-
priate as possible for the roles they perform. This
is where the term “ergonomics” emerges, de-
fined by the International Ergonomics Association
(IEA) as

the multidisciplinary scientific discipline con-
cerned with the relations between humans, the
activity they perform and the other elements of a
system in which they function with the purpose of
diminishing the individual’s physical, mental and
psychic burdens and tailoring products, systems,
jobs and environments to the characteristics, lim-
itations and needs of their users while seeking to
optimize their efficiency, safety, comfort and
overall system performance.

The objectives of this study were: a) to verify the
injuries that most impact PE teachers in Catalonia in
their workplace in terms of sex, age, the regional ser-
vice or area where they work, the educational stage
in which they do their teaching, their working day or
number of teaching and non-teaching hours they do at
the school, their qualifications and sick leave; b) to
examine the main location of the anatomical areas af-
fected by the injuries; risk factors, injury mechanisms
and harmful actions; measures proposed for better
prevention of occupational hazards and enhancing
teachers’ health; and c) to assess the ergonomic per-
ception of the PE teacher’s workplace.

garanteixi la formaci6 i readaptacié dels professionals;
vetllaran per la seguretat i higiene en el treball...” i a
Part. 43, a més, “reconeix el deure dels poders publics
de vetllar per la salut dels ciutadans a través de mesures
preventives i de les prestacions i serveis necessaris”. Per
a tal efecte, es va crear la Llei de prevenci6 de riscos
laborals (Llei 31/1995, de 8 de novembre). L’esmenta-
da disposicié garanteix de manera especifica la protec-
ci6 dels treballadors que siguin especialment sensibles
als riscos derivats del treball i delega en les normes de
desenvolupament reglamentari la fixaci6 de les mesures
minimes.

Cal destacar que una alta capacitat de treball
s’acompanya d’una vida de treball més llarga i activa
1 s’associa amb un menor cost per al sistema social na-
cional (Hasselhorn, Tackenberg, & Miiller, 2003). Per
tant, si aix0 suposa una millora en la salut del docent i
un benefici per a I’administraci6, s’haura de proposar
que les condicions del docent al seu entorn de treball
siguin les més adients possibles amb les funcions que
desenvolupa. Es aqui on apareix el terme “ergonomia”,
definit per The International Ergonomics Association
(IEA) com

la disciplina cientifica de caracter multidiscipli-
nari que estudia les relacions entre 1’ésser huma,
Pactivitat que realitza i els elements del sistema
en que es troba immers, amb la finalitat de dismi-
nuir les carregues fisiques, mentals i psiquiques de
I’individu i d’adequar els productes, sistemes, llocs
de treball i entorns a les caracteristiques, limitacions
i necessitats dels seus usuaris; buscant optimitzar la
seva eficacia, seguretat, confort i el rendiment glo-
bal del sistema.

Els objectius d’aquest estudi van ser: a) comprovar
les lesions que afecten més els docents d’EF a Catalu-
nya al seu lloc de treball en relaci6 amb el sexe, 1’edat,
el servei territorial o zona territorial on treballa, 1’etapa
educativa on realitza la docéncia, la jornada laboral de
treball o nombre d’hores de treball lectives i no lectives
que realitza al centre, la seva titulaci6 i les baixes labo-
rals; b) observar la localitzacié principal de les zones
anatomiques afectades per les lesions; els factors de risc,
mecanisme lesionals i accions lesives; mesures proposa-
des per a una millor prevencié de riscos laborals i salut
del docent; c¢) valorar la percepcié ergondmica del lloc
de treball del docent d’EF.
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Method
Description of the Sample

The sample universe (n) consisted of PE teachers
from Catalonia who had been teaching during the
2015-2016 school year in state, grant-maintained
and private primary, secondary and upper secondary
schools reporting to the Catalan Ministry of Educa-
tion. The questionnaire was emailed to the schools for
the PE teachers to fill in. The number of PE teachers
who answered (814) was reduced to a total of 769 (n)
because some did not meet the requirements. Of the
769 people who answered, 431 were men (56%) and
337 women (43.8%), while 1 teacher did not specify
their sex (0.1%). (Table 1).

Table 1
Characteristics of the sample by sexes

Metodologia
Participants

L’univers de la mostra (n) va estar format per docents
d’EF de Catalunya que havien impartit classe durant el
curs 2015-2016 en centres escolars publics, concertats i
privats de primaria, secundaria i batxillerat dependents
del Departament d’Ensenyament de la Generalitat de Ca-
talunya. El qiiestionari es va enviar per correu electro-
nic als centres per a que els docents d’EF 1’emplenessin.
El nombre de docents d’EF que van respondre (814) va
quedar reduit a un total de 769 (n) a causa que alguns no
complien els requisits. De les 769 persones que van con-
testar, 431 eren homes (56 %) i 337 dones (43.8%), men-
tre que 1 docent no va dir el seu sexe (0.1%). (Taula 1)

Characteristics Men (%) Women (%)
n 431 (56%) 337 (43.8%)
Age Aged 21-29. 44 (5.8%) Aged 21-29. 21 (2.8%)

Aged 30-39. 170 (22.1%)
Aged 40-49. 105 (13.6%)
Aged 50-59. 109 (14.2%)
Over 60. 3 (0.4%)

Regional service
Catalunya Central: 38 (4.9%)
Barcelona Comarques: 59 (7.7%)
Baix Llobregat: 47 (6.1%)
Girona: 62 (8.1%)
Lleida: 39 (5.1%)
Tarragona: 40 (5.2%)
Terres de I'Ebre: 17 (2.2%)
Vallés Occidental: 47 (6.1%)
Maresme-Valles Oriental: 36 (4.7%)

Stage Early childhood: 68 (6.6%)
Primary: 254 (24.5%)
Lower second: 172 (16.6%)
Upper second: 80 (7.7%)

Working day Full day: 358 (47%)
Between half day and full day: 45 (5.9%)
< half day: 24 (3.2%)

Qualification PET: 214 (28.5%)

PASS: 163 (21.7%)
PASS-PET: 41 (5.5%)
Other: 6 (0.8%)

Barcelona Educational Consortium: 45 (5.9%)

Aged 30-39. 139 (18.1%)
Aged 40-49. 115 (15%)
Aged 50-59. 60 (7.8%)
Over 60. 1 (0.1%)

Barcelona Educational Consortium: 27 (3.5%)
Catalunya Central: 35 (4.6%)

Barcelona Comarques: 33 (4.3%)

Baix Llobregat: 36 (4.6%)

Girona: 55 (7.2%)

Lleida: 28 (3.6%)

Tarragona: 36 (4.7%)

Terres de I'Ebre: 10 (1.3%)

Valles Occidental: 38 (4.9%)

Maresme-Vallés Oriental: 40 (5.2%)

Early childhood: 72 (7%)
Primary: 210 (20.3%)
Lower second: 122 (11.8%)
Upper second: 57 (5.5%)

Full day: 243 (31.9%)
Between half day and full day: 76 (10%)
< half day: 15 (2%)

PET: 178 (23.7%)
PASS: 115 (15.3%)
PASS-PET: 24 (3.2%)
Other: 10 (1.3%)

Source: Prepared by authors.
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Taula 1
Caracteristiques de la mostra per sexes

Caracteristiques Homes (%)

Dones (%)

n 431 (56%)

Edat Entre 21-29 anys. 44 (5.8%)
Entre 30-39 anys. 170 (22.1%)
Entre 40-49 anys. 105 (13.6%)
Entre 50-59 anys. 109 (14.2%)
+ de 60 anys. 3 (0.4%)

Servei territorial Catalunya Central: 38 (4.9%)

Barcelona Comarques: 59 (7.7%)
Baix Llobregat: 47 (6.1%)

Girona: 62 (8.1%)

Lleida: 39 (5.1%)

Tarragona: 40 (5.2%)

Terres de I'Ebre: 17 (2.2%)

Vallés Occidental: 47 (6.1%)
Maresme-Vallés Oriental: 36 (4.7%)

Etapa Infantil: 68 (6.6%)
Primaria: 254 (24.5%)
Secundaria: 172 (16.6%)
Batxillerat: 80 (7.7%)

Jornada Jornada sencera: 358 (47%)
Entre mitja jornada i jornada sencera: 45 (5.9%)
< mitja jornada: 24 (3.2%)

Titulacié MEF: 214 (28.5%)

CAFE: 163 (21.7%)
CAFE-MEF: 41 (5.5%)
Altres: 6 (0.8%)

Consorci d’Educacié de Barcelona: 45 (5.9%)

337 (43.8%)

Entre 21-29 anys. 21 (2.8%)
Entre 30-39 anys. 139 (18.1%)
Entre 40-49 anys. 115 (15%)
Entre 50-59 anys. 60 (7.8%)

+ de 60 anys. 1 (0.1%)

Consorci d’Educacioé de Barcelona: 27 (3.5%)
Catalunya Central: 35 (4.6%)

Barcelona Comarques: 33 (4.3%)

Baix Llobregat: 36 (4.6%)

Girona: 55 (7.2%)

Lleida: 28 (3.6%)

Tarragona: 36 (4.7%)

Terres de I'Ebre: 10 (1.3%)

Vallés Occidental: 38 (4.9%)

Maresme-Valles Oriental: 40 (5.2%)

Infantil: 72 (7%)
Primaria: 210 (20.3%)
Secundaria: 122 (11.8%)
Batxillerat: 57 (5.5%)

Jornada sencera: 243 (31.9%)
Entre mitja jornada i jornada sencera: 76 (10%)
< mitja jornada: 15 (2%)

MEF: 178 (23.7%)
CAFE: 115 (15.3%)
CAFE-MEF: 24 (3.2%)
Altres: 10 (1.3%)

Font: Elaboracié propia.

Data Gathering Instrument

The data gathering questionnaire was drawn up using
the Google Forms app with a total of 38 single an-
swer and multiple choice questions. It was devised ad
hoc because the variables to be observed differed from
other studies and also since there were not many ques-
tionnaires related to the subject of the study. The vari-
ables to be addressed and the possible answers were:

Socio-demographic variables:

1. Sex: male/female.

2. Age: 21-29/30-39/40-49/50-59/over 60.

3. Marital status: married, single, widowed/widow-
er, separated, divorced.

Anthropometric variables:

4. Weight: <55 kg/56-65 kg/66-75 kg/76-85 kg/
> 85 kg.

5. Height: <1.50 m/1.51-1.60 m/1.61-1.70 m/1.71-
1.80 m/1.81-1.90 m/> 1.90 m.

Instrument

El quiestionari per la recollida de dades es va crear amb
el programa Google Forms amb un total de 38 pregun-
tes amb resposta Unica i de resposta multiple. Es va fer
ad hoc perque les variables a observar eren diferents
respecte a altres estudis, a part que tampoc existien
molts qiliestionaris en relacié amb el tema de 1’estudi.
Les variables a tractar i les possibles respostes van ser:

Variables sociodemografiques:

1. Sexe: Masculi/Femeni.

2. Edat: entre 21-29 anys/entre 30-39 anys/entre 40-49
anys/entre 50-59 anys/+ de 60 anys.

3. Estat civil: casat/ada, solter/a, vidu/vidua, separat/
ada, divorciat/ada.

Variables antropomeétriques:

4. Pes: <55 kg/entre 56-65 kg/entre 66-75 kg/entre
76-85 kg/ > 85 kg.

5. Algada: <1.50 m/1.51-1.60 m/1.61-1.70 m/1.71-
1.80 m/1.81-1.90 m/> 1.90 m.
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Employment variables:

6. Teaching qualification.

7. Regional service to which they belong as a teach-
er: Baix Llobregat/Barcelona Comarques/Catalu-
nya Central/Barcelona Education Consortium/Gi-
rona/Lleida/Maresme-Valles Oriental/Tarragona/
Terres de I’Ebre/Valleés Occidental.

8. Current employment situation: career public em-
ployee/temporary/supply.

9. Currently teaches physical education: Yes/No.

10. Hours per week teaching PE: 2/2-8/8-16/
over 16.

11. Educational stage at which they teach: early
childhood/primary/lower secondary/upper sec-
ondary.

12. Type of working day: full day/between half day
and full day/ < half day.

13. Employment experience: <1 year/1-3 years/3-5
years/5-10 years/ > 10 years.

Leisure and free time variables (discarded due to little

relevance to the study, questions 14 to 16).

Variables related to injuries during teaching activity

and sick leave:

17. Injury sustained while teaching: Yes/No. (If the
answer is “No”, go to question 28.)

18. Same injury as during leisure activity (discard-
ed).

19. Sick leave due to an injury sustained while teach-
ing: Yes/No.

20. Time off as a result of the injury: no days/1-15
days/15-30 days/1-2 months/ >2 months.

21. Time when the injury occurred: in PE class/at
playtime/on excursions or outings with the group/
doing the school’s extracurricular activities/at an-
other time when teaching.

22. Trigger of the injury: own fault/student/anoth-
er person/facility defect/defect in PE material/
the injury did not occur during PE/bad luck/
other.

23. Physical condition after the injury: same as be-
fore the injury/worse.

24. Impact of the injury on subsequent teaching
work: I teach PE as I did before/I have adapt-
ed my teaching due to my injury/I have stopped
teaching PE classes due to the injury.

Variables relacionades amb la situacio laboral:

6. Titulacié per impartir doceéncia.

7. Servei territorial al qual es pertany com a docent:
Baix Llobregat/Barcelona Comarques/Catalunya
Central/Consorci d’Educacié de Barcelona/Girona/
Lleida/Maresme-Valles Oriental/Tarragona/Terres
de I’Ebre/Valleés Occidental.

8. Situaci6 laboral actual: Funcionari/Interi/Substitut.

9. Imparticié actual de docencia d’educacié fisica:
si/no.

10. Hores setmanals d’imparticié de docencia d’EF:

2 hores/entre 2-8 hores/entre 8-16 hores/més de
16 hores.

11. Etapa d’ensenyament de la docéncia: Infantil/Prima-

ria/Secundaria/Batxillerat.

12. Tipus de jornada laboral: jornada sencera/entre mit-
ja jornada i jornada sencera/ < a mitja jornada.

13. Temps d’experiéncia laboral: < a 1 any/entre 1-3

anys/entre 3-5 anys/entre 5-10 anys/ > a 10 anys.

Variables relacionades amb oci i temps de lleure (des-
cartades per poca rellevancia per a [’estudi; de la pre-
gunta 14 a la 16).

Variables relacionades amb lesions durant [’activitat do-

cent i baixes laborals:

17. Patiment de lesi6é durant I’activitat docent: Si/No. (Si
la resposta és “No”, es passa a la pregunta num. 28).

18. Mateixa lesi6 que durant 1’activitat d’oci (descar-
tada).

19. Presentacié de la baixa laboral a causa d’alguna le-
si6 durant I’activitat docent: Si/No.

20. Temps de baixa com a conseqiiencia de la lesié: cap
dia/1-15 dies/15-30 dies/1-2 mesos/> de 2 mesos.

21. Moment en que es va produir la lesi6: A classe
d’EF/A T’hora del pati/En excursions o sortides del
grup/En activitats extraescolars del centre/En un al-
tre moment de 1’activitat docent.

22. Desencadenant de la lesi6: propia culpa/L’estudiant/
Altra persona/Defecte d’instal-lacions/Defecte del
material d’EF/La lesi6 no va ocorrer durant I’EF/
Mala sort/Altres.

23. Nivell fisic després de la lesi6: Igual que abans de
la lesi6/Pitjor.

24. Efecte de la lesié en el treball docent posterior:
faig I’ensenyament d’EF igual que el feia abans/He
adaptat I’ensenyament a causa de la lesi6/He deixat
de fer classes d’EF a causa de la lesi6.
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Variables related to the anatomical location of inju-
ries during teaching activity:

25.

26.

217.

28.

29.

Anatomical area the teacher injured: head/neck/
chest/back/abdominal area/PC muscle/shoulder/
arm/elbow/forearm/wrist/hand/buttocks/thigh/
knee/leg/calf/ankle/foot.

Types of injuries sustained while teaching: mus-
cle/bone/joint/tendon/ligament/skin/nerves.
Name of the injury or injuries you have sustained
throughout your career as a PE teacher.
Anatomical areas of the body (the same as in
question 25) where you have had any of these
sensations: stiffness, cramp, strain, contractures
(they could mark more than one option).
Specialist you visit when you have musculoskel-
etal discomfort: general practitioner/traumatolo-
gist/acupuncturist/chiropractor/physiotherapist/
osteopath/no one.

Variables related to risk factors, injury mechanism
and harmful actions at work:

30.

31.

32.

33.

Most influential risk factors for sustaining an in-
jury when teaching: sudden changes in tempera-
ture/stress/incorrect and forced postural habits/
sedentary behavior/lack of general check-ups
with the doctor/inadequate work space and equip-
ment/handling and transporting heavy equipment/
demonstrations with repetitive movements/voice
disorders/poor lighting/exposure to noise/con-
tagion from students to teachers/forced mainte-
nance of standing posture/excessive pupil-teacher
ratio in the classroom (mark 3).

Injury mechanism that caused the injury: walking/
running/jumping/turning/dancing/doing sport/han-
dling objects/other (if you did not injure yourself, do
not answer this question and go on to the next one).
Actions that have greater impact on sustaining an
injury in PE class: standing up/remaining in an
awkward or forced posture/staying in the same
posture/lifting heavy objects and/or people/per-
forming repetitive movements/performing explo-
sive or abrupt movements/making considerable
physical effort/handling very small items/bend-
ing trunk/twisting trunk and neck. (Each action
had to be rated (1) hardly at all, (2) not a lot,
(3) quite a lot, (4) very.)

Physical loads that make sustaining an injury
more likely: pulling/pushing/placing/lifting/hold-
ing.

Variables relacionades amb la localitzacié anatomica de
les lesions durant l’activitat docent:

25.

26.

217.

28.

29.

Zona anatomica que es va lesionar el docent: cap/
coll/pit/esquena/zona abdominal/zona pubococci-
geal/espatlla/brac/colze/avantbrag/canell/ma/natges/
cuixa/genoll/cama/panxell/turmell/peu.

Tipus de lesions que han patit durant I’activitat do-
cent: Musculars/Ossies/Articulars/Tendinoses/Lli-
gamentoses/Cutanies/Nervioses.

Nom de la lesi6 o les lesions que ha patit al llarg de
la seva vida com a docent d’EF.

Zones anatomiques del cos (les mateixes que la pre-
gunta 25) on hagi tingut alguna d’aquestes sensa-
cions: cruiximents, enrampades, sobrecarregues,
contractures (podien marcar diverses opcions).
Especialista al qual es va quan es nota una molestia
musculoesqueletica: Metge de capcalera/Traumato-
leg/ Acupuntor/Quiropractic/Fisioterapeuta/Osteopa-
ta/Cap.

Variables relacionades amb factors de risc, mecanisme
lesional i accions lesives al treball:

30.

31.

32.

33.

Factors de risc més influents per a patir una lesid a
la practica docent: Canvis bruscos de temperatura/
Estres/Habits posturals incorrectes i forcats/Seden-
tarisme/Falta de revisions generals al metge/Espai
i material de treball inadequat/Maneig i transport
de material pesat/Demostracions amb Moviments
repetitius/Trastorns de la veu/Falta d’il-luminaci6/
Exposici6 al soroll/Contagi d’alumnes a mestres-
professors/Manteniment forcat de la postura en bi-
pedestacié/Excessiva ratio per aula (marqueu-ne 3).
Mecanisme lesional que va originar la lesi6: Caminar/
Correr/Saltar/Girar/Ballar/Gest esportiu/Manipular
objectes/Altra (si no es va lesionar, no contesta i passa
a la segiient pregunta).

Accions que influeixen més en el patiment d’una
lesié a classe d’EF: Romandre de peu/Romandre
en posicié incomoda o forcada/Romandre en la
mateixa postura/Aixecar objectes pesats i/o perso-
nes/Realitzar moviments repetitius /Realitzar mo-
viments explosius o bruscos/Realitzar esfor¢ fisic
considerable/Manipular peces molt petites/Movi-
ments d’inclinacié de tronc/Girs de tronc i coll.
(Valoreu cada accié entre: (1) mai, (2) poc, (3) bas-
tant, (4) molt).

Carregues fisiques que afavoreixen el patiment
d’una lesi6: Traccions/Embranzides/Col-locacions/
Aixecaments/Subjeccions.
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Variables related to occupational health and safe-
ty, ergonomic perception of work and promoting the
health of physical education teachers:

34.

35.

36.

37.

38.

Measures that will enhance occupational
health and safety and promotion of the health
of PE teachers in their workplace: improve
initial and continuous teacher training/im-
prove the academic and social recognition of
the profession/improve organization at work/
take part in ergonomic education programs for
carrying loads and postural maintenance/orga-
nize timetables to avoid teaching overload/re-
duce the pupil-teacher ratio/decrease working
hours per working day/improve the safety of
sports equipment/improve sound in facilities/
provide indoor facilities/provide mechanical
devices for carrying heavy loads/provide sea-
sonal sports clothing/improve air condition-
ing, lighting and ventilation of indoor facili-
ties (mark 3).

Main ergonomic problem associated with the use
of equipment and materials in teaching practice:
little space for teaching/obstacles in the store-
room that mean forced postures have to be ad-
opted/very high shelves or heavy items stored at
inappropriate heights/insufficient soundproofing/
difficulty in accessing the performance area/poor
lighting/unsafe architectural barriers/variability
in the placement of PE material in the storeroom
due to other teachers.

Rating of ergonomic and social factors in relation
to your workplace: workspace/lighting/ventilation/
temperature/noise/physical effort in transport of
materials and objects/abuse of standing/social and
academic recognition of the subject/good informa-
tion and decision time for the activities/satisfaction
with the teaching profession/social relationship
with colleagues/remuneration for work/level of
supervision of students/level of supervision of the
safety of the class. (Respondents had to rate from
1 (minimum) - 5 (maximum)).

You have been trained in injury prevention, pos-
tural habits and ergonomics in the workplace:
Yes /No.

Interest in future training in injury prevention,
postural habits and ergonomics to improve health
while teaching: Yes /No.

Variables relacionades amb la prevencio de riscos labo-
rals, percepcio ergonomica del treball i promocio de la
salut del docent d’EF:

34.

35.

36.

37.

38.

Mesures que afavoriran una millor prevenci6 de ris-
cos laborals i promoci6 de la salut del docent d’EF
al seu lloc de treball: Millorar la formacio6 inicial i
continua del professorat/Millorar el reconeixement
académic i social de la professié/Millorar 1’organit-
zacid en el treball/Participar en programes d’edu-
cacié ergonomica per al transport de carregues i
manteniment postural/Organitzar 1’horari per evitar
sobrecarrega lectiva/Disminuir la ratio professorat-
alumnat/Disminuir hores de treball per jornada la-
boral/Millorar la seguretat del material esportiu/
Millorar la sonoritzacié de les instal-lacions/Dota-
ci6 d’instal-lacions cobertes/Disposar de dispositius
mecanics per al transport de carregues pesades/Do-
taci6 d’indumentaria esportiva estacional/Millorar
la climatitzacio, la il-luminaci6 i la ventilacié de les
instal-lacions cobertes (marqueu-ne 3).

Principal problema ergondmic associat a 1’is de
I’equipament i materials en la practica docent: Espai
reduit per desenvolupar la practica/Obstacles al ma-
gatzem que obliguen a realitzar postures forcades/
prestatgeries molt altes o elements pesats emmagat-
zemats en altures inadequades/Insuficient aillament
acustic/Dificultat per accedir a la zona de practica/
Il luminacié deficient/Barreres arquitectoniques pe-
rilloses/Variabilitat en la col-locacié del material
d’EF al magatzem a causa de la practica d’un altre
docent.

Valoracié d’elements ergonomics i socials en re-
laci6 amb el seu lloc de treball: Espai de treball/
I1-luminacié/Ventilacié/Temperatura/Soroll/Esforg
fisic en transport de materials i objectes/Abus de la
bipedestacié/Reconeixement social i académic de
I’area/Confort del temps informacié-decisié de les
activitats/Satisfacci6 de la professi6 docent/Rela-
cions socials amb els companys/Remuneracié del
treball/Nivell de vigilancia cap a 1’alumnat/Nivell
de vigilancia cap a la seguretat de la classe. (Valo-
reu-los tots: entre 1 (minim) - 5 (maxim).)

Possessi6 sobre formacié en prevencié de lesions,
habits posturals i ergonomia al lloc de treball: Si/
No.

Interes en futura formacié en prevencid de lesions,
habits posturals i ergonomia per millorar la salut
durant la practica docent: Si/No.
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Data Processing

This descriptive epidemiological study consists of
qualitative variables. The chi-square test has been
used to compare them and learn about their potential
dependence or independence. Statistical significance
was set at p < .05. The level of association between
two dependent variables has been analyzed with Phi
and Cramer’s V (between O and 1).

Results
Injuries while Teaching and Sick Leave

Out of the total of 769 teachers surveyed, 43.86%
have sustained some kind of injury while teach-
ing. Men (23.25%) are more affected than women
(20.61%). The age populations most affected by injury
while teaching are the ones aged 50-59 (15.5% of the
total) and 40-49 (15.3% of the total). 28.4% of the to-
tal who are in the 30-39 years old age bracket said that
they have never sustained any injury while teaching.

Working day and injury in the workplace are vari-
ables which present statistically significant depen-
dence (x>=20.972, p < .05) and a significant posi-
tive level of association between them (Phi =0.166;
p < .05).

The percentage of teachers who have sustained
an injury has also been observed using the employ-
ment experience variable divided into groups by
years of work: <1 year (3.6%), between 1-3 years
(5.3%), between 3-5 years (3.9%), between 5-10
years (22.7%) and > 10 years (64.5%). These two
variables show statistically significant dependence
(x> =89.055, p < .05) and a significant positive lev-
el of association (Phi = 0.344; p < .05).

31.9% of the total of the sample has taken sick
leave while teaching due to an injury sustained in this
teaching, although equally 68.1% has not. The inju-
ry while teaching and sick leave due to injury in the
school variables present statistically significant de-
pendence (y? correction for continuity = 360.791,
p < .05) and a significant positive level of association
(Phi =0.693). In the case of people answering “Yes”
to the ‘have you taken sick leave’ question, the total
time off work is presented differentiated by sexes
(n=233). (Figure 2)

35.6% considered that the main trigger of their in-
jury was bad luck, 30.7% other unspecified triggers,
followed by their own fault (10%), defective facilities

Analisi de les dades

Aquest estudi epidemiologic descriptiu va analitzar varia-
bles de tipus qualitatiu. Per comparar-les, i coneixer la
seva possible dependéncia o independéncia entre elles,
es va fer servir el test de khi quadrat. Es va establir la
significaci6 estadistica en p < .05. El nivell d’associacié
entre dos variables dependents es va analitzar amb Phi i
V de Cramer (entre 0i 1).

Resultats

Lesions durant I’activitat docent
i baixes laborals

Del total de les 769 persones docents enquestades, el
43.86% va patir algun tipus de lesi6 durant la seva activi-
tat docent. Els homes (23.25%) es van mostrar més afec-
tats que les dones (20.61%). Les poblacions d’edat més
afectades per alguna lesi6 durant 1’activitat docent van ser
les que comprenen entre els 50-59 anys (15.5% del total)
i 40-49 anys (15.3% del total). El 28.4% del total, que
correspon a I’edat entre 30-39 anys, va contestar que mai
havien patit una lesi6 durant I’activitat docent.

El temps de jornada laboral i lesi6 al centre de tre-
ball sén variables que presenten dependéncia estadisti-
cament significativa (x>=20.972; p < .05) i un nivell
d’associaci6 entre elles positiu significatiu (Phi = 0.166;
p < .05).

També es va observar el percentatge dels docents que
havien patit alguna lesi6 amb la variable experiencia la-
boral diferenciats per grups d’anys de treball: < a 1 any
(3.6%), entre 1-3 anys (5.3%), entre 3-5 anys (3.9%), en-
tre 5-10 (22.7%) i > a 10 anys (64.5%). Aquestes dues
variables mostren dependencia estadisticament significati-
va (y2=89.055, p < .05) i un nivell d’associacid positiu
significatiu (Phi = 0.344; p < .05).

El 31.9% del total de la mostra va presentar la baixa
laboral durant la seva practica docent a causa d’alguna
lesié durant la practica docent; en canvi, el 68.1%, no.
Les variables lesi6 durant 1’activitat docent i baixa la-
boral a causa de lesid al centre presenten dependéncia
estadisticament significativa (%> correccié per continui-
tat = 360.791; p < .05) i un nivell d’associacid positiu
significatiu (Phi = 0.693). Als subjectes que “Si” han
presentat la baixa, el temps total de baixa es marca di-
ferenciat per sexes (n = 233). (Figura 2)

Com a desencadenant principal de la lesio, el 35.6% va
considerar que va ser la mala sort, el 30.7% altres desen-
cadenants no especificats, seguit de la propia culpa (10%),
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Figure 2. Percentage (%) of PE teacher time off work by sex.

(8.2%), students (7.6%), the injury did not occur when
doing PA (5.8%), another person (1.8%) and defective
PE equipment (0.3%).

As for physical condition after the injury
(n=1332), 69.7% think it is the same as before the in-
jury. By contrast, 30.3% believe that their condition
has worsened.

73.3% teach PE as they did before the injury,
26.4% have adapted their teaching due to their injury
and 0.3% has stopped doing PE classes.

Anatomical Location of Injuries during
Teaching

The type of injuries with greatest frequency in sub-
jects who have sustained an injury (n=332) are:
muscle (31.6%), joint (21.1%), ligaments (15.8%),
tendons (12%), bones (10.5%), nerves (4%), carti-
lage (3.3%) and skin (1.6%).

Anatomical areas with the highest frequency of in-
juries in injured PE teachers are knees (18.6%) and
back (18.3%) followed by ankles (14.9%). Behind
them are other areas as shown in Figure 3.

The most common musculoskeletal injuries in PE
teachers in Catalonia in their workplace are ankle
sprain (17.4%) followed by contractures (10.7%),
lower back pain (7.6%), fibrillar tears (7%) and
sprains in other anatomical areas (not ankle; 6.7%).
The rest are shown in table 2.

Pain perceived in different anatomical areas of the
body over the previous 12 months has also been ob-
served in relation to muscle pain (stiffness, cramps,
strains and contractures) in all the subjects surveyed
(n=769). Of the four types of muscle pain described

>2 mesos 10.3

1-2 mesos 11.5
15-30dies | 8.5 |HEECEEN
1-15 dies 21 16.3

T
0 5 10 15 20 25 30 35 40
MW Dones ‘

1 Homes

Figura 2. Percentatge (%) del temps de baixa laboral dels
docents d’EF classificats per sexe.

defecte d’instal-lacions (8.2%), I’estudiant (7.6%), la lesi6
no va ocOrrer en la practica d’AF (5.8 %), una altra persona
(1.8%) i defecte del material d’EF (0.3%).

Pel que fa a la condici6 fisica després de la lesid
(n=1332), el 69.7% considerava que tenia la mateixa
que abans de la lesié. En canvi, el 30.3% pensava que la
seva forma havia empitjorat.

El 73.3% feia I’ensenyament de I’EF com el feia
abans de la lesid, el 26.4% 1’havia adaptat a causa de la
lesio i un 0.3% havia deixat de fer classes d’EF.

Localitzacio anatomica de les lesions
durant I’activitat docent

La tipologia de lesions que apareixien més sovint en els
subjectes que han patit alguna lesi6 (n =332) van ser:
musculars (31.6%), articulars (21.1%), lligamentoses
(15.8%), tendinoses (12%), ossies (10.5%), nervioses
(4%), cartilaginoses (3.3%) i cutanies (1.6%).

Les zones anatomiques amb més freqiiencia de lesions
en els docents d’EF van ser: el genoll (18.6%) i ’esque-
na (18.3%), seguides pel turmell (14.9%). A més distan-
cia s’observen altres zones especificades a la figura 3.

Les lesions musculoesquelétiques més comunes en els
docents d’EF de Catalunya al seu lloc de treball van ser
els esquincos de turmell (17.4%), seguits per contractu-
res (10.7%), lumbalgies (7.6%), trencaments fibril-lars
(7%) i esquingos en altres zones anatomiques (no turmell;
6.7%). La resta queden especificades a la taula 2.

També es va observar el dolor percebut en diferents
zones anatomiques del cos durant els dltims 12 mesos
en relacié amb dolors musculars (cruiximents, enrampa-
des, sobrecarregues i contractures) en tots els subjectes
enquestats (n =769). Dels 4 tipus de dolors musculars
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Figure 3. Percentage (%) of the most injured anatomical areas in
PE teachers in their workplace.

Table 2
Most common musculoskeletal injuries in PE teachers

Figura 3. Percentatge (%) de les zones anatomiques més lesio-
nades en els docents d’EF al seu lloc de treball.

Taula 2
Lesions musculoesquelétiques més comunes en docents d’EF

Musculoskeletal injuries n % Lesions musculoesquelétiques n %
Ankle sprain 57 17.4 Esquing de turmell 57 17.4
Groin disruption 1 0.3 Pubalgia 1 0.3
Meniscus tear 17 5.2 Trencament de menisc 17 5.2
Cruciate ligament rupture 16 4.9 Trencament de lligament creuat 16 4.9
Lower back pain 25 7.6 Lumbalgia 25 7.6
Contractures 35 10.7 Contractures 35 10.7
Hernias 12 3.7 Hérnies 12 3.7
Fractures 13 4.0 Fractures 13 4.0
Fibrillar tear 23 7.0 Trencament fibril-lar 23 7.0
Bruises 15 4.6 Contusions 15 4.6
Sciatica 3 0.9 Ciatica 3 0.9
Nodules 3 0.9 Noduls 3 0.9
Plantar fasciitis 3 0.9 Fascitis plantar 3 0.9
Dislocations 5 15 Luxacions 5 1.5
Breaks 11 3.4 Fissures 11 3.4
Sprains (other) 22 6.7 Esquing (altres) 22 6.7
Tendonitis 20 6.1 Tendinitis 20 6.1
Ligament distension 13 4.0 Distensi6 de lligaments 13 4.0
Bursitis 2 0.6 Bursitis 2 0.6
Tenosynovitis 1 0.3 Tenosinovitis 1 0.3
Spinal stenosis 2 0.6 Estenosis vertebral 2 0.6
Torn ligaments (others) 4 1.2 Trencament lligaments (altres) 4 1.2
Achilles tendon rupture 3 0.9 Trencament tend6 d’Aquil-les 3 0.9
Disc protrusion 3 0.9 Protrusié discal 3 0.9
Hyperextension of knee 1 0.3 Hiperextensié de genoll 1 0.3
Muscle strain 4 1.2 Distensié muscular 4 1.2
Carpal tunnel syndrome 1 0.3 Sindrome del tunel carpia 1 0.3
Capsulitis 4 1.2 Capsulitis 4 1.2
Hallux valgus 1 0.3 Hallux valgus 1 0.3
Strains 1 0.3 Sobrecarregues 1 0.3
Calcaneal spur 1 0.3 Espol6 de calcani 1 0.3
Micro capillary effusion (not LME) 1 0.3 Microvessament de capil-lars (No LME) 1 0.3
Osteochondritis 1 0.3 Osteocondritis 1 0.3
Golfer’s elbow 1 0.3 Epitrocleitis 1 0.3
Epicondylitis 2 0.6 Epicondilitis 2 0.6
Total 327 100.0 Total 327 100.0

Source: Prepared by authors.

Font: Elaboracié propia.
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Table 3
Count and percentage of perceived pain in different anatomical
areas

Taula 3
Recompte i percentatge del dolor percebut a diferents zones
anatomiques

Stiffness Cramp Strains Contractures
. Cruiximents Enrampades Sobrecarregues Contractures
Anatomical areas _—_— _—
Zones anatomiques n % n % n % n %
Head | Cap 13 2.7 4 2.4 19 21 22 2.9
Neck | Coll 30 6.3 11 6.6 106 11.9 224 29.1
Chest | Pit 20 4.2 5 3.0 22 25 11 1.4
Back | Esquena 40 8.4 8 4.8 156 17.4 251 32.6
Abdomen | Abdominal 28 5.9 3 1.8 15 1.7 11 1.4
PC muscle | Pubococcigeal 11 2.3 1 0.6 32 3.6 13 1.7
Shoulder | Espatlla 42 8.8 8 4.8 84 9.4 91 11.8
Arm | Brag 25 5.3 16 9.6 34 3.8 11 1.4
Elbow | Colze 6 1.3 7 4.2 33 37 7 0.9
Forearm | Avantbrag 11 2.3 5 3.0 20 22 8 1.0
Wrist | Canell 9 1.9 10 6.0 30 3.4 13 1.7
Hand | Ma 12 25 12 7.2 10 1.1 7 0.9
Buttocks | Natges 26 5.5 3 1.8 11 1.2 7 0.9
Thigh | Cuixa 44 9.2 8 4.8 47 5.3 16 21
Knee | Genoll 68 14.3 8 4.8 116 13.0 13 1.7
Leg | Cama 31 6.5 18 10.8 45 5.0 21 2.7
Calf | Panxell 16 3.4 12 7.2 34 3.8 16 21
Ankle | Turmell 35 7.4 7 4.2 32 3.6 19 25
Foot | Peu 9 1.9 21 12.6 48 5.4 10 1.3
Total | Total 476 100.0 167 100.0 894 100.0 771 100.0

EDUCACIO FiSICA | PHYSICAL EDUCATION

Source: Prepared by authors. | Font: Elaboracié propia.

above, more subjects have perceived it in strains (894
replies), contractures (771 replies), stiffness (476 re-
plies) and cramps (167 replies). However, it is ob-
served how more pain has been perceived in con-
tractures in the back (32.6%) and neck (29.1%). In
addition, if the percentage of all the perceived pain of
each area is added together (accumulated percentage),
it is observed how the back (63.2%) and the neck
(53.9%) are the most affected areas, followed some
distance behind by the shoulder (34.8%) and knee
(33.8%). (Table 3)

33% of the people in the sample see a physiother-
apist when they have a musculoskeletal injury, 27.5%
an orthopedic surgeon, 14.7% their GP, 11.2% an
osteopath, 3% a chiropractor, 1.1% an acupuncturist
and 9.7% no one.

Risk Factors, Injury Mechanism and
Harmful Actions

The people surveyed say voice disorders are the pri-
mary risk factor for sustaining a potential teacher

descrits anteriorment, van ser les sobrecarregues on
més subjectes van percebre dolor (894 respostes), se-
guides de les contractures (771 respostes), cruiximents
(476 respostes) i enrampades (167 respostes). No obs-
tant aix0, s’observa que va ser a les contractures focalit-
zades en esquena (32.6%) i coll (29.1%) on se’n va per-
cebre més. A més, si se suma el percentatge de tots els
dolors percebuts de cada zona (percentatge acumulat),
s’observa com eren 1’esquena (63.2%) i el coll (53.9%)
les zones més perjudicades, seguides amb amplia dife-
réncia per espatlla (34.8%) i genoll (33.8%). (Taula 3)

El 33% de les persones de la mostra acudia al fisio-
terapeuta quan notava una lesi6 musculoesquelética, el
27.5% al traumatoleg, el 14.7% al metge de capcalera,
el 11.2% a I’osteopata, el 3% al quiropractici1’1.1% a
I’acupuntor, i el 9.7%, a ningg.

Factors de risc, mecanisme lesional
i accions lesives

Segons les consideracions de les persones enquestades,
el trastorns de la veu es van considerar com els primers
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injury at 18.2% followed by stress (14.4%), sudden
changes in temperature (13.9%), incorrect and forced
postural habits (12.5%), handling and transport of
heavy material (10.3%), forced maintenance of stand-
ing posture (6.9%), demonstrations with repetitive
movements (5.5%), excessive pupil-teacher ratio per
classroom (4%), contagion from student to teachers
(3.9%), sedentary behavior (3.7%), inadequate work
space and material (2.7%), noise exposure (2.5%),
lack of general medical check-ups (1.5%) and poor
lighting (0.1%). Both men (17.5%) and women
(19%) agree with their own sex that voice disorders
are the main risk factor for suffering an injury fol-
lowed by “incorrect and forced postural habits” in
men (14.5%) and “changes in temperature” in wom-
en (15.5%).

As for the injury mechanism, 29.81% of injuries
occurred when doing sport, 16.77% when handling
objects, 15.22% when jumping, 12.73% when run-
ning, 4.34% when turning, 2.48% when walking
and 1.55% when dancing. 17.8% answered in other
ways.

Meanwhile 28.7% consider that lifting objects
and/or people (28.7%) and abrupt and painful move-
ments (25%) are very harmful actions. 34.3% consid-
er that handling very small items is not very harmful
(Table 4)

In relation to physical loads, 67.1% of the sam-
ple says that lifting is the physical load which can
produce greatest injury followed by pushing (13.6),
pulling (12.2%), holding (4.8 %) and placing (2.3%).

Table 4
Count and percentage of most harmful actions in PE classes

factors de risc per patir una possible lesié docent amb
el 18.2%, seguit de I’estrés (14.4%), els canvis brus-
cos de temperatura (13.9%), habits posturals incorrectes
i forcats (12.5%), maneig i transport de material pesat
(10.3%), manteniment forgat de la postura en bipedes-
tacié (6.9%), demostracions amb moviments repetitius
(5.5%), excessiva ratio per aula (4%), contagi d’alum-
nat a mestres i professorat (3.9%), sedentarisme (3.7 %),
espai i material de treball inadequat (2.7%), exposicid
al soroll (2.5%), manca de revisions generals al metge
(1.5%) i la manca d’il-luminaci6é (0.1%). Tant homes
(17.5%) com dones (19%) coincidien, dins del seu propi
sexe, en atorgar als trastorns de veu el principal factor
de risc per patir una lesid, seguit pels “habits posturals
incorrectes i forcats” en homes (14.5%) i “canvis de
temperatura en dones” (15.5%).

Quant al mecanisme lesional, el 29.81% del personal
docent d’EF es va produir la lesié fent un gest esportiu,
el 16.77% en la manipulacié d’objectes, el 15.22% en
un salt, el 12.73% durant la cursa, el 4.35% en un gir,
el 2.48% caminant, i 1’1.55% en 1’execucié d’un ball.
El 17.08% va contestar que d’altra forma.

Dr’altra banda, el 28.7% considera que aixecar ob-
jectes i/o persones (28.7%) i realitzar moviments brus-
cos i dolorosos (25%) eren unes accions molt lesives. El
34.3% considerava que manipular peces molt petites és
molt poc lesiu. (Taula 4)

En relacié amb les carregues fisiques, el 67.1% de
la mostra opinava que els aixecaments eren la carrega
fisica que podia produir una més lesionabilitat, segui-
da de les embranzides (13.6), les traccions (12.2%),

Taula 4
Recompte i percentatge de les accions més lesives a classe d’EF

Hardly at all Not a lot Quite a lot Very
Harmful actions in PE classes Molt poc Poc Bastant Molt
Accions lesives a classe d’EF n % n % n % n %
1. Standing | 1. Romandre de peu 214 147 261 111 166 8.2 60 5.5
2. Staying in a forced position | 2. Romandre en posici¢ forgada 73 5.0 208 8.9 268 13.2 143 13.2
3. Staying in the same position | 3. Romandre en la mateixa postura 123 8.5 296 12.6 2183 10.5 50 4.6
4. Lifting heavy objects and/or people | 4. Aixecar objectes pesats i/o persones 38 26 102 4.4 264 13.0 311 287
5. Performing repetitive movements | 5. Realitzar moviments repetitius 103 741 293 125 240 11.8 66 6.1
6. Performing sudden movements | 6. Realitzar moviments bruscos 57 3.9 130 56 243 120 271 250
7. Making considerable physical effort | 7. Realitzar esforg fisic considerable 139 9.6 305 13.0 176 8.7 58 54
8. Handling very small items | 8. Manipular peces molt petites 497 343 154 6.6 10 05 3 03
9. Bending trunk | 9. Moviments d'inclinacié de tronc 121 83 293 125 209 10.3 61 5.6
10. Twisting trunk and neck | 10. Girs de tronc i coll 86 5.9 299 1238 241 119 60 5.5
Total | Total 1451 100.0 2341 100.0 2030 100.0 1083 100.0

Source: Prepared by authors. | Font: Elaboracié propia.
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The injury while teaching and physical load variables
show statistically significant dependence (y>=9.855,
p < .05) and a positive association level (Phi =0.116;
p <.05).

Occupational Health and Safety,
Ergonomic Perception of Work and
Promotion of PE Teachers’ Health

The respondents had to mark three out of the 13
measures proposed in relation to occupational
health and safety and improving teachers’ health
(Table 5). The most popular measure was taking
part in ergonomic education programs for carry-
ing loads and postural maintenance (13.4% of the
total).

The respondents think that the obstacles in the
equipment storeroom which require them to adopt
forced postures (31.7%) are the most serious ergonom-
ic problems associated with equipment and use of PE

Table 5
Measures for occupational health and safety and improving
teachers’ health

les subjeccions (4.8%) i les col-locacions (2.3%). Les
variables lesi6 durant 1’activitat docent i carregues fisi-
ques presenten dependéncia estadisticament significati-
va (32=9.855; p < .05) i un nivell d’associacid positiu
(Phi=0.116; p < .05).

Prevencio de riscos laborals, percepcio
ergonomica del treball i promocié de la
salut del docent d’EF

Les i els docents enquestats havien de marcar 3 de les
13 mesures proposades en relacié amb la prevencié de
riscos i millora de la salut del docent (taula 5). La mesu-
ra més demanada va ser participar en programes d’edu-
caci6 ergonomica per al transport de carregues i mante-
niment (13.4% del total).

Es considera que els obstacles al magatzem de mate-
rial que obliguen a realitzar postures forcades (31.7%)
eren els problemes ergondmics més greus associats
a ’equipament i I’Gs del material d’EF. Els seguien

Taula 5
Mesures de prevencio de riscos laborals i millora de la salut del
docent

Measures for occupational health

Mesures de prevencié de riscos i millora

o, 0,
and safety and improving teachers’ health n % de la salut del docent n %
Imprpve initial and continuous teacher 213 112 Millorar la formaci6 inicial i continua del 213 112
training. professorat.

Improve organization at work 96 5.0 Millorar 'organitzacié en el treball 96 5.0
Improve the academic and social recognition of Millorar el reconeixement acadéemic i social de la
: 97 5.1 L 97 5.1

the profession. professio.
Take part in ergonomic education programs Participar en programes d’educacié ergonomica
for carrying loads and postural 256 134 per al transport de carregues i manteniment 256 13.4
maintenance. postural.
Organize timetables to avoid teaching 228 12.0 Organlt‘zar | horar! per no produir una 228 12.0
overload. sobrecarrega lectiva.
Reduce the pupil-teacher ratio. 199 104 Disminuir la ratio professorat/alumnat. 199 104
Decrease working hours per working day. 129 6.8 Disminuir les hores de treball per jornada laboral. 129 6.8
Improve the safety of sports equipment. 95 5.0 Millorar la seguretat del material esportiu. 95 5.0
Improve sound of facilities. 109 5.7 Millorar la sonoritzacié de les instal-lacions. 109 5.7
Provide indoor facilities. 214 112 Dotacié d'installacions cobertes. 214 112
Provide mechanical devices for carrying heavy Disposar de dispositius mecanics per al transport

161 8.5 N 161 8.5
loads. de carregues pesades.
Provide seasonal sports clothing (sunglasses, Dotacié d'indumentaria esportiva estacional

75 3.9 75 3.9
hat, gloves, etc.). (ulleres de sol, gorra, guants...).
Improve air conditioning, lighting and ventilation 33 17 Millorar la climatitzacid, il-luminacié i ventilacié 33 17

of indoor facilities.
Total 1905 100.0

d’instal-lacions cobertes.
Total 1905 100.0

Source: prepared by authors

Font: Elaboracié propia.
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material. This is followed by little space for teaching
(15.4%), unsafe architectural barriers (14.3%), insuf-
ficient soundproofing (13.6%), variability in the place-
ment of the material due to other teachers (11.3%),
very high shelves or heavy items stored at inappropri-
ate heights (10.6%), difficulty in accessing the perfor-
mance area (2.3%) and poor lighting (0.5%).

Turning to the personal and ergonomic rating of
the school by each teacher (Table 6), points had to
be rated as “very poor”, “poor”, “OK”, “good” and
“very good”. It has been observed that temperature
(12.8%), noise (12.6%) and the social and academ-
ic recognition of the subject (12.5%) are the worst
factors considered. Lighting (12.7%) and the social

Table 6
Social and ergonomic rating of points in the workplace
(nand %)

I’espai reduit per desenvolupar la practica docent
(15.4%), barreres arquitectoniques perilloses (14.3%),
insuficient aillament acustic (13.6%), variabilitat en
la col-locacié del material a causa d’altres docents
(11.3%), prestatgeries molt altes o elements pesats en
altures inadequades (10.6%), dificultat per accedir a la
zona de practica (2.3%) i il-luminacié deficient (0.5%).

Respecte a la valoracié personal i ergonomica del
centre per part de cada docent (taula 6), s’havien de va-
lorar uns elements com a “molt deficient”, “deficient”,
“acceptable”, “bé” i “molt bé”. Es va observar que la
temperatura (12.8%), el soroll (12.6%) i el reconeixe-
ment social i académic de 1’area (12.5%) son els ele-
ments més mal considerats. Com a elements valorats

Taula 6
Valoracio social i ergonomica d’elements del centre de treball
(ni%)

Very poor Poor OK Good Very good
Molt deficient Deficient Acceptable Bé Molt bé

n % n % n % n % n %
1. Workspace 64 7.1 120 67 206 63 206 75 135 9.3
1. Espai de treball
2.Lighting 36 40 72 40 183 586 258 94 184 127
2. ll-luminacié
3. Ventilation 47 52 118 66 193 59 227 82 147 10.1
3. Ventilacié
4. Temperature 116 128 164 92 238 7.3 156 5.7 64 44
4. Temperatura
5 Noise 114 126 184 103 205 63 152 55 74 5.1
5. Soroll
6. Physical effort in transport of objects 72 80 193 108 249 76 157 5.7 66 45
6. Esforg fisic en transport d’objectes
7. Abuse of standing
7. Ablis de la bipedestacié 89 98 185 10.3 223 6.8 138 5.0 94 6.5
8. Social and academic recognition of the subject 445 155 491 107 284 7. 134 49 54 37
8. Reconeixement social i académic de I'area
9. Convenience of activity times
9. Confort del temps de les activitats 61 6.7 178 9.9 337 103 120 4.4 20 1.4
10. Sat!sfactl.o’n with the tea(?r?lng profession 43 48 91 5.1 259 79 236 8.6 98 6.7
10. Satisfaccio de la professié de docent
11. Somal_ relat|on_sh|p with colleagues 42 46 69 3.9 104 5.9 240 8.7 177 122
11. Relacions socials amb companys
12. Remuneration for work 52 58 100 56 293 89 217 7.9 56 3.9
12. Treball remunerat
13. Level of supervision of students 30 33 66 37 234 7.1 265 96 125 86
13. Nivell de vigilancia cap a 'alumnat
14. Lgvel of syp?rV|IS|on of the safety of the class o5 o8 60 34 208 70 252 91 160 11.0
14. Nivell de vigilancia cap a la seguretat de la classe
EIZ: 904 100.0 1791 100.0 3276 100.0 2758 100.0 1454 100.0

Source: prepared by authors. | Font: Elaboracié propia.
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relationship with colleagues (12.2%) are rated as
“very good”.

As for training in injury prevention, postural hab-
its and ergonomics at work, 67.2% have none while
the other 32.8% have some. When asked “Do you
think this training would be useful to improve your
health when teaching?”, 89.5% answered “yes” and
10.5% “no”.

Discussion

With respect to the anatomical area injured, the most
affected parts in the study by Ceballos and Santos
(2015) are the shoulder, lower back, neck and ankle.
It should be noted that this study was conducted with
miscellaneous early childhood and primary education
teachers in all subjects which is perhaps why it does
not include the area most affected in our case, the
knee. Other more specific studies of PE teachers show
that the most affected areas are the ankle, foot and knee
areas (Kovac, Leskosek, Hadzi¢ & Jurak, 2013a), the
knee (Sandmark, 2000) and the knee and back (Mikela
& Hirvensalo, 2015).

As for musculoskeletal injuries of PE teachers in
their workplace, the study by Carrasco, Vaquero and
Espino (2009b) about pathologies in PE teachers in
their workplace in Jaén province confirms that ankle
sprains and lower back pain are the injuries which
most affect these teachers. This means there is a
match with respect to this study since they are two
of the three most common pathologies among our PE
teachers in Catalonia.

Another study by Kovac, LeskoSek, HadZi¢ and
Jurak (2013b) found that the main health problem for
primary school PE teachers is lower back pain, the
second most injured area in the teachers in this study.

Mikeld and Hirvensalo (2015) see musculoskel-
etal disorders as the most common work capacity
problem in PE teachers. Future research should be
more geared towards exploring the reasons for these
disorders. In Finland the first specific rehabilitation
courses for PE teachers were run in 2014 as part of
a new training approach concerning work strategies
to minimize the risks of sustaining an injury while
teaching.

With regard to risk factors, voice disorders are
the main one cited in terms of sustaining potential
injuries and although they are not musculoskeletal
injuries, misuse of the voice may lead to serious

49

com a “molt bé” hi havia la il-luminacié (12.7%) i la
relacié social amb les i els companys (12.2%).

Pel que fa a la formaci6 en prevencio de lesions, ha-
bits posturals i ergonomia en el treball, el 67.2% no dis-
posava de cap formacid; pero si que la tenia el 32.8%.
A la pregunta: “;creu que seria interessant aquesta for-
maci6 per a millorar la seva salut durant la practica do-
cent?”, el 89.5% va contestar que “si”, per un 10.5%
que “no”.

Discussio

Aquest treball va estudiar les lesions dels docents d’EF a
Catalunya. Respecte a la zona anatdmica lesionada, I’es-
tudi de Ceballos i Santos (2015) va mostrar que les parts
més afectades eren ’espatlla, la part baixa de I’esquena,
el coll i el turmell. Cal destacar que aquest estudi es va
fer a diferents mestres d’educaci6 infantil i primaria de
totes les arees, potser per aix0 no va incloure la prime-
ra zona més afectada a 1’area estudiada com és el genoll.
Altres estudis més especifics dels docents d’EF mostren
que soén el turmell, el peu i el genoll les zones més afecta-
des (Kovac, Leskosek, Hadzi¢ & Jurak, 2013a); el genoll
(Sandmark, 2000) i el genoll i I’esquena (Mékeld & Hir-
vensalo, 2015).

En relaci6 amb les lesions musculoesquelétiques dels
docents d’EF al seu lloc de treball, I’estudi de Carrasco,
Vaquero i Espino (2009b) sobre patologies en professors
d’EF al seu lloc de treball a la provincia de Jaén, con-
firma que son els esquingos de turmell i les lumbalgies
les patologies que més afecten aquests docents. Per tant,
hi ha una coincidéncia respecte a aquest estudi, ja que
so6n dues patologies de les tres més comunes entre els
docents d’EF a Catalunya.

Un altre estudi de Kovac¢, LeskoSek, Hadzi¢ i Jurak
(2013b), considera que el principal problema de salut
entre les i els mestres de primaria d’EF és la zona lum-
bar (low back pain), la segona zona més lesionada en els
docents d’ aquest estudi.

Mikela i Hirvensalo, (2015), consideren els trastorns
musculoesqueletics com el problema de capacitat de treball
més comu en docents d’EF. En el futur, la recerca s’ha
d’adrecar més a explorar les raons d’aquests trastorns. A
Finlandia, els primers cursos de rehabilitacié especifics per
a docents d’EF van ser realitzats al 2014. Es una nova pers-
pectiva formativa d’estrategies de treball per minimitzar els
riscos de partir una lesié durant la practica docent.

En relaci6 amb els diferents factors de risc, cal
destacar els trastorns de veu com el principal factor
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disorders and work disability. In addition and as
suggested by Preciado, Pérez, Calzada and Precia-
do (2005), excessive noise may be related to voice
disorders.

Turning to the measures proposed by teachers to
improve occupational health and safety, two of the
three most highly rated ones concern teacher train-
ing (taking part in ergonomic education programs
for carrying loads and postural maintenance and
improving continuous teacher training). This would
suggest that better and more motivating training for
these teachers would be recommended (Kovac et
al., 2013b), since on some occasions these contents
are not covered by the teaching qualification pro-
gram.

Meanwhile the main injury trigger rated in first
place is bad luck. By contrast, in the study by Kovac
et al. (2013a) own fault is seen as the main injury
trigger. In this study own fault has been rated as the
third trigger.

As a result this paper finds that 70.3% of respon-
dents continue teaching as they did before the injury.
However, in the study by Kovac et al. (2013a) 61.1%
have adapted their teaching.

As for the social and ergonomic assessment
of the workplace, temperature and noise are the
two factors that most negatively affect the per-
formance of the class. This matches other studies
such as the one by Carrasco, Vaquero and Espino
(2009a) where abrupt changes in temperature at
84 % and excessive noise at 54% are the points
which most impact these secondary school teach-
ers. Poor lighting is seen as the least significant
risk factor for injuries, coinciding with the study
by Preciado et al. (2005) of secondary school PE
teachers.

Conclusions

Musculoskeletal injuries may be more common
in PE teachers compared to other teachers due
to the extremely practical nature of their subject.
The most common injuries when teaching PE are
muscular (31.6%) and joint (21.1%) and the most
affected anatomical areas are the knee (18.7%),
back (18.3%) and ankle (15%). The musculoskele-
tal injury that most affects these teachers is an an-
kle sprain (17.4%). In addition, there are number
of injury mechanisms and harmful actions which

considerat per patir possibles lesions; i encara que no
siguin lesions musculoesquelétiques, una mala utilitza-
ci6 d’aquesta podra conduir a possibles trastorns greus
i incapacitat laboral. A més, tal com proposen Precia-
do, Pérez, Calzada i Preciado (2005), I’excessiu soroll
pot estar relacionat amb els trastorns de veu.

Respecte a les mesures proposades pels docents per
a una millora en la prevenci6 de riscos i afavorir una
millor salut laboral, dues de les tres mesures més va-
lorades estan relacionades amb la formacié del docent
(participar en programes d’educacié ergonomica per al
transport de carregues i manteniment postural i millo-
rar la formacié continua del professorat). Amb aquest
resultat, es pot deduir que seria recomanable una millor
formacid i més motivant per a aquests docents (Kovac et
al., 2013b), ja que en certes ocasions aquests continguts
no son tractats a la titulacio.

D’altra banda, el desencadenant principal de la lesio,
en primer lloc, ha estat valorat la mala sort. En canvi,
a I’estudi de Kovac et al. (2013a), es considera la pro-
pia culpa com el principal desencadenant de la lesié. En
aquest estudi, la propia culpa ha estat valorat com el ter-
cer desencadenant.

Com a conseqiiencia d’aix0, en aquest treball es re-
cull que el 70.3% continua fent I’ensenyament com el
feia abans de la lesid; tanmateix, a 1’estudi de Kovac et
al. (2013a), el 61.1% ha adaptat el seu ensenyament.

Respecte a la valoraci6 social i ergonomica del cen-
tre de treball, cal destacar que soén la temperatura i el
soroll els dos elements que afecten de manera més ne-
gativa el desenvolupament de la classe. Existeix una
coincidéncia amb altres estudis realitzats com el de
Carrasco, Vaquero i Espino (2009a) on els canvis brus-
cos de temperatura, amb el 84%, i ’excessiu soroll,
amb el 54%, representen els elements que més afecten
aquests docents de secundaria. La manca d’il-luminacio
ha estat considerada com el factor de menys risc influent
per patir una lesid, coincidint amb I’estudi de Preciado
et al. (2005) en professors d’EF de secundaria.

Conclusions

Les lesions musculoesqueletiques poden ser més comunes
en docents d’EF en comparacié amb la resta de docents a
causa del caracter eminentment practic de 1’area. Durant la
practica docent d’EF, les lesions més comunes son les mus-
culars (31.6%) i articulars (21.1%); i les zones anatomiques
més afectades son el genoll (18.7%), I’esquena (18.3%) i
el turmell (15%). Les lesions musculoesquelétiques que
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together with a series of risk factors particular to
doing PE and ergonomic elements in the work-
place (environment, machines and people) will in-
fluence PE teachers’ comfort and health. Accord-
ingly, we find that musculoskeletal lesions in PE
teachers should be studied in depth including set-
ting up programs to prevent injuries and improve
postural habits and ergonomics in the workplace
as is done in other countries. Better training of
teaching staff in this field could also promote their
health and quality of life.
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Abstract

The following study presents a review of the literature from
1980 to 2011 that aims to find original methodologies to
evaluate aerobic power in athletes with tetraplegia, to de-
scribe the methodological procedures used and to present
the possible methodological errors analysed so that other
studies can develop more reliable and adequate protocols
for this population. The databases ScienceDirect, Scopus,
Pubmed and Medline were searched using the keywords
“Wheelchair Users”, “Spinal Cord Injury”, “Field Test”,
“Validation” and “Peak Oxygen Consumption”. After an
in-depth analysis of the manuscripts, 10 articles were select-
ed, all with international authors. It can be concluded that
the use of these resources is an important area of interest
in the field of parasport performance, although there are
some restrictions due to the types of disability, the diffi-
culty of obtaining homogeneous samples and the difficulty
of obtaining sufficient sample groups to perform statistical
procedures. Despite the evolution in evaluation processes in
the field of sport, more studies should be proposed so that
the field protocols become more reliable and adequate for
this population.

Keywords: aerobic power, disability, test validation,
peak oxygen consumption
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Resum

El segiient estudi presenta una revisié de textos, entre els anys
198012011, els objectius dels quals és trobar metodologies ori-
ginals per a I’avaluaci6 de la poténcia aerobica en atletes amb
tetraplegia, descriure els procediments metodologics utilitzats
i presentar els possibles errors metodologics analitzats perque
altres recerques incideixin en el desenvolupament de protocols
més fidedignes i adequats per a aquesta poblacié. S han consul-
tat les bases de dades ScienceDirect, Scopus, Pubmed 1 Medline
utilitzant les paraules clau “Wheelchair Users”, “Spinal Cord
Injury”, “Field Test”, “Validation” i “Peak Oxygen Consump-
tion”. Després de 1’analisi en profunditat dels manuscrits, van
ser seleccionats 10 articles, tots d’autoria internacional. Es pot
concloure que la utilitzaci6 d’aquests recursos és una important
area d’interes en el camp del rendiment paraesportiu, encara
que es presenten algunes restriccions a causa dels tipus de dis-
capacitat, la dificultat d’aconseguir mostres homogenies i la
dificultat d’obtenir grups de mostra en nombres considerats su-
ficients per a la realitzaci6 de procediments estadistics. Malgrat
I’evolucié dels processos d’avaluacié en 1’ambit paraesportiu,
més estudis haurien de ser proposats perque els protocols de
camp es tornin més fidedignes i adequats per a aquesta po-
blacié.

Paraules clau: poteéncia aerobica, discapacitat, validaci6 de
proves, pic de consum d’oxigen
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Introduction

To maximise the results in high-performance compe-
titions, it is essential to prescribe exercises with the
right volume and intensities, as well as to conduct pe-
riodic monitoring and evaluations that make it possi-
ble for the athlete’s performance to improve.

The evaluation of aerobic power in athletes with
spinal cord injuries (henceforth SCI), as an indicator
of the upper tolerance limit in aerobic exercise, is of
significant interest in the field of parasport perfor-
mance (Vanlandewijck, Vliet, Verellen, & Theisen,
2006). These evaluations are usually conducted via
laboratory protocols or field tests. With regard to
laboratory procedures, the most common instruments
are the arm ergometer (Goosey-Tolfrey, Castle, &
Webborn, 2006; Lewis, Nash, Hamm, Martins, &
Groah, 2007), the wheelchair ergometer (Dallmeijer,
Hopman, Van As, & Van der Woude, 1996; Janssen,
Dallmeijer, Veeger, & Van der Woude, 2002), and
the wheelchair belt (Janssen, Dallmeijer, & Van der
Woude, 2001; Schrieks, Barnes, & Hodges, 2011).

On the one hand, laboratory measurements are
more precise in measuring VOzpeak, but access to
instruments is restricted because of their high cost.
On the other hand, coaches look for practical and
easy-to-use tools, which can be applied quickly and
efficiently in the development of their athletes (Go-
osey-Tolfrey et al., 2006; Laskin, Slivka, & Frogley,
2004; Vanlandewijck et al., 2006).

Thus, the use of field tests emerges as an alterna-
tive, not only as an easily accessible and easy-to-use
tool but also because of similarities in terms of de-
velopment and activity, regarding competitive events.
(Laskin et al., 2004; Vinet et al., 1996).

Evaluations of aerobic power via field tests in
individuals without functional diversity are conduct-
ed and used successfully (Poulain, Vinet, Bernard, &
Varray, 1999; Vanlandewijck et al., 2006; Vinet et
al., 1996). However, when the same tests with simi-
lar equations are used in athletes with different kinds
of physical disability, the results yield erroneous in-
formation on these individuals’ real condition.

In the case of tetraplegia, the athletes have a dys-
function of the sympathetic autonomic nervous sys-
tem, which can be aggravated by the type and level of
injury; thus, the more affected the athlete is, the low-
er their possibilities of achieving high heart rate and
oxygen consumption levels. This justifies the need to

Introduccio

Per a la maximitzaci6 dels resultats en competicions d’alt
rendiment, és imprescindible la prescripcié d’exercicis amb
volum i intensitats adequades, aixi com la realitzacié d’un
seguiment i unes avaluacions periodiques que millorin el
rendiment de 1’esportista.

L’avaluacié de la potencia aerobica en atletes amb le-
si6 de la medul-la espinal (d’ara endavant LME), com a
indicador de limit maxim de tolerancia a I’exercici aero-
bic, és una area d’interes important en el camp del ren-
diment paraesportiu (Vanlandewijck, Vliet, Verellen, &
Theisen, 2006). Habitualment es realitzen a través de
protocols de laboratori o amb proves de camp. En rela-
ci6 amb els procediments de laboratori, els instruments
més comuns son l’ergometre de bra¢ (Goosey-Tolfrey,
Castle, & Webborn, 2006; Lewis, Nash, Hamm, Mar-
tins, & Groah, 2007), ’ergometre de cadira de rodes
(Dallmeijer, Hopman, Van As, & Van der Woude, 1996;
Janssen, Dallmeijer, Veeger, & Van derWoude, 2002) i
la cinta per a cadira de rodes (Janssen, Dallmeijer, & Van
der Woude, 2001; Schrieks, Barnes, & Hodges, 2011).

D’una banda, el mesurament de laboratori presenta
una millor precisié en el mesurament del VOzpic, pero
I’accés als instruments és restringit per 1’elevat cost que
presenten. D’altra banda, els entrenadors busquen eines
practiques i de facil execuci6 per utilitzar en el desen-
volupament dels seus atletes de forma rapida i eficient
(Goosey-Tolfrey et al., 2006; Laskin, Slivka, & Fro-
gley, 2004; Vanlandewijck et al., 2006).

D’aquesta forma, sorgeix com a alternativa la utilitzaci6
de proves de camp, no només com a eina de facil accés i
d’execuci6 senzilla, sind per presentar similituds, en termes
de desenvolupament i activitat, en relacié amb els esdeveni-
ments competitius (Laskin et al., 2004; Vinet et al., 1996).

Les avaluacions de la poténcia aerdbica a través de
proves de camp en individus sense diversitat funcional
s’estan desenvolupant i s’utilitzen amb exit (Poulain,
Vinet, Bernard, & Varray, 1999; Vanlandewijck et al.,
2006; Vinet et al., 1996). No obstant aix0, quan les ma-
teixes proves amb equacions similars son utilitzades en
atletes amb diferents tipus de discapacitat fisica, els re-
sultats generen informacions erronies en relaci6 amb la
condici6 real d’aquests individus.

En el cas de la tetraplegia, els atletes presenten una
disfuncié del sistema autondmic simpatic, la qual cosa
pot ser agreujat pel tipus i el nivell de la lesid, sent aixi
la relaci6 que com més afectat estigui 1’atleta menors
seran les possibilitats d’aconseguir nivells elevats de
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create specific equations for this kind of population
(Goosey-Tolfrey et al., 2006).

In view of these possibilities, several research
teams have presented validated equations to measure
aerobic power in athletes with physical disabilities,
despite a number of restrictions due to the different
deficiencies, with the difficulty of obtaining homo-
geneous samples and the frequently small sample
groups.

Franklin et al. (1990) correlated the values of
VOzpeakA obtained via the arm ergometer and found
a moderate correlation (r =0.84). Years later, Vinet
et al. (2002) correlated the values of VOzpeak ob-
tained via the ALBT (Adapted Leger and Boucher
Test for athletes dependent on a wheelchair) test on a
Tartan track with the values obtained in the portable
ergospirometer and identified a moderate correlation
(r*=0.81). On the other hand, studies like those by
Vanderthomenn et al. (2002), Vanlandewijck et al.
(2006) and Vinet et al. (1996) showed smaller cor-
relations than r=0.69 when measuring VO,peak in
field tests, which means that evaluators should be
careful when interpreting the results in order to avoid
overestimating the real aerobic power of athletes
with tetraplegia, given that they are evaluated and in-
cluded in sample groups with amputees, subjects with
the sequelae of poliomyelitis, paraplegics or even in-
dividuals with no disability (Goosey-Tolfrey et al.,
2006; Vanlandewijck et al., 2006).

In the studies cited above, athletes with tetraple-
gia are found in the samples; however, there is still a
need to develop protocols that are capable of reliably
measuring the cardiorespiratory condition of athletes
with tetraplegia on the track, given that the leading
protocols developed in the population are on a Tar-
tan track. The validation of the protocols on the track
will not only allow for greater proximity in competi-
tions held on a track but may also offer coaches the
possibility of more precisely analysing the cardiore-
spiratory parameter.

Therefore, the objective of this study was to find
original methodologies in the literature to evaluate the
aerobic power of athletes with tetraplegia, to describe
the methodological procedures used, and to present
the possible methodological errors analysed so that
other studies can develop more reliable and adequate
protocols for this population.

freqiiencia cardiaca i consum d’oxigen. Aquest fet jus-
tifica la necessitat de crear equacions especifiques per a
aquest tipus de poblacié (Goosey-Tolfrey et al., 2006).

Davant aquestes possibilitats, diversos investigadors
han intentat presentar equacions validades per mesurar
la poténcia aerdbica en atletes amb discapacitat fisica,
malgrat la quantitat de restriccions presentades a causa
de les diferents deficiéncies, amb la dificultat d’obtenir
mostres homogenies i moltes vegades, disposar de grups
petits de mostreig.

Franklin et al. (1990) van correlacionar els valors
de VOzpic obtinguts a través de I’ergometre de brag i
van trobar correlaci6 moderada (r =0.84). Anys més
tard, Vinet et al. (2002) van correlacionar els valors de
VOZpic obtinguts en la prova ALBT (Adapted Leger
and Boucher Test per a atletes dependents amb cadira
de rodes) en la pista de tartan amb els valors obtinguts
en I’ergoespirdmetre portatil i van identificar correlacid
moderada de (r>=0.81). D’altra banda, estudis com els
de Vanderthomenn et al. (2002); Vanlandewijck et al.
(2006); Vinet et al. (1996) van presentar correlacions
més petites que r =0.69 en el mesurament de VOzpic
en proves de camp, la qual cosa requereix tenir per part
dels avaluadors certa cura en la interpretaci6 dels resul-
tats per no sobreestimar la real poténcia aerdbica dels
atletes amb tetraplegia, atés que soén avaluats i inserits
en grups de mostreig amb subjectes amputats, amb se-
qiieles de poliomielitis, paraplegics o fins i tot individus
sense discapacitat (Goosey-Tolfrey et al., 2006; Vanlan-
dewijck et al., 2006).

En els estudis anteriorment citats, s’observa la pre-
séncia d’atletes amb tetraplegia en el mostreig, no obs-
tant aix0, existeix encara la necessitat del desenvolu-
pament de protocols que siguin capacos de mesurar de
forma fefaent la condicié cardiorespiratoria d’atletes
amb tetraplegia en pista, atés que els principals proto-
cols desenvolupats en la poblaci6 sén en pista de tartan.
La validaci6 dels protocols en pista, a més de permetre
una major proximitat en modalitats de disputa en pista,
podra oferir als entrenadors la possibilitat d’una analisi
més precisa del parametre cardiorespiratori.

Per tant, aquest estudi va tenir com a objectiu, trobar
en la literatura, metodologies originals per a I’avaluaci6
de la poténcia aerobica en atletes amb tetraplegia, des-
criure els procediments utilitzats i finalment, presentar
els possibles errors metodologics analitzats perque altres
recerques busquin desenvolupament de protocols més fi-
dedignes i adequats per a la referida poblaci6.
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Method

This study can be described as a literature review,
which, according to Thomas, Nelson and Silverman
(2012), is a type of research whose purpose is to lo-
cate and summarise all the relevant literature on a
given topic.

To carry it out, a search was conducted in the
SCIVERSE database, a tool constructed to integrate
the scientific and historical contents of the main data
used in physical education, such as ScienceDirect,
Scopus, Pubmed and Medline.

An in-depth search was conducted with the follow-
ing combinations of keywords: “Wheelchair Users”
plus “Spinal Cord Injury”, in order to verify the num-
ber of articles, lectures and doctoral theses related to
wheelchair users with SCI in general terms. Then we
performed a search using the following combinations
of terms: “Wheelchair Users”, combined with “Field
Test”, “Validation” and “Peak Oxygen Consump-
tion”, to analyse studies related to the construction of
field tests to evaluate aerobic power in athletes with
physical disabilities.

The research was limited to terms in English, and
only studies conducted between 1980 and 2011 were
taken into account. After the initial culling of studies
(all of which were analysed in detail), a reference list
was generated which included 86 manuscripts which
might meet the objective of the study. As the inclu-
sion criteria for the review, after reading the title and
abstracts, the studies had to have the following char-
acteristics: a) an original methodological proposal to
analyse aerobic power in athletes with physical dis-
abilities; b) the sample had to contain athletes with
tetraplegia; c) the tests performed had to measure
VO,max or peak; and d) clarity in the description of
the sample, procedures and results.

After a detailed analysis of the manuscripts con-
sidering the inclusion factors, ten articles were cho-
sen, all by international authors (Figure 1).

To carry out the study, each article was outlined
in detail with a description of the authors and the year
of publication, the sample used in the study and the
number of participants according to type of disability,
the methodology used in both field tests and laborato-
ry procedures and the main results obtained, and the
prediction equation to measure VOZpeak and the cor-
relation levels between the direct and indirect mea-
surements.

Metodologia

Aquest estudi correspon a una revisié de literatura que,
segons Thomas, Nelson i Silverman (2012) és un tipus
de recerca que té com a finalitat, situar i sintetitzar tota
la literatura rellevant sobre un determinat tema.

Per al desenvolupament del treball, es va realitzar
una cerca en la base de dades SCIVERSE, eina construida
per a la integraci6 dels continguts cientifics i historics de
les principals bases de dades utilitzades en educaci6 fisi-
ca, com ScienceDirect, Scopus, Pubmed i Medline.

S’ha realitzat una cerca en profunditat amb les se-
giients combinacions de paraules clau: “Wheelchair
Users” sumat a “Spinal Cord Injury”, la finalitat de la
qual era verificar la quantitat d’articles, conferéncies i
tesis doctorals que estaven relacionades als usuaris de
cadira de rodes amb LME en termes generals. Després
s’ha realitzat una cerca a través de les segiients com-
binacions terminologiques: “Wheelchair Users”, com-
binats amb “Field Test”, “Validation” i “Peak Oxygen
Consumption”, per a I’analisi d’estudis relacionats amb
la construcci6 de proves de camp per a I’avaluaci6 de la
poténcia aerobica en atletes amb discapacitat fisica.

La recerca es va limitar a les terminologies en llen-
gua anglesa i van ser considerats estudis realitzats en el
periode 1980-2011. Després de la primera selecci6 d’es-
tudis, tots van ser analitzats al detall, o sigui, es va ge-
nerar una llista de referéncia on van ser inclosos 86 ma-
nuscrits amb possibilitat de correspondre a 1’objectiu de
I’estudi. Com a criteri d’inclusié en la revisio, després
de la lectura del titol i dels resums, els estudis havien de
presentar les segiients caracteristiques: a) proposta origi-
nal de metodologia per a 1’analisi de la poténcia aerobi-
ca en atletes amb discapacitat fisica; b) la mostra havia
de contenir atletes amb tetraplegia; c) les proves realit-
zades havien de presentar mesurament de V02max 0 pic,
i d) claredat en la descripcié de la mostra, procediments i
resultats.

Després de 1’analisi detallat dels manuscrits conside-
rant els factors d’inclusid, van ser seleccionats 10 arti-
cles, tots d’autoria internacional (figura 1).

Per al desenvolupament de 1’estudi, cada article va
ser detallat amb la descripcié de 1’autor i I’any de pu-
blicacié; la mostra utilitzada en 1’estudi i el nombre de
participants d’acord amb el tipus de discapacitat; la me-
todologia utilitzada tant en les proves de camp, com en
els procediments de laboratori utilitzats i els principals
resultats obtinguts, aixi com 1’equaci6 de prediccid per
al mesurament de VOzpic i els nivells de correlaci6 entre
els mesuraments directes i indirectes.
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Wheelchair
Users (WU)
n=33067

!

Wheelchair
Athletes (WA)
n = 4880

—

WA + Peak
WA + Field Test Oxygen WA + Validation

n=16 Consumption n =55
n=15

1

Selected
n=10

Figure 1. Results obtained from the combinations of terms and
searches in the SCIVERSE database.

Results and Discussion

This research aimed to identify and analyze the meth-
ods to evaluate aerobic power in athletes with tetra-
plegia.

According to Vanlandewijck (1999), the first
study to predict the aerobic conditions of wheel-
chair users in field tests was proposed by Rhodes,
Mckenzie, Courrs and Rogers (1981). Years later,
Franklin et al. (1990) promoted this area of interest
which was emerging in the field of parasport per-
formance.

Rhodes et al. (1981) and Franklin et al. (1990)
validated the protocol adapted to the 12-minute race
for wheelchair users initially proposed by Cooper
(1968) on a 400 m track with a Tartan surface.
As an adaptation of the original test, the authors
proposed a rectangular route in which the athlete
had to go as far as possible in 12 minutes. After
correlating the distance travelled and the VO,peak
measured in the laboratory protocol performed by the
arm ergometer, both studies provided indications that
this field test provided sound estimates of VO,peak in
wheelchair users, r>=0.77 and r = 0.84, respec-
tively.

In addition to the distance travelled, Rhodes et al.
(1981) used the correlation of other independent vari-
ables like blood pressure, heart rate and the anthropo-
metric characteristics of the subjects, with VOzpeak as

Usuari de cadira
de rodes (UCR)
n=33067

l

Atletes amb cadira
de rodes (ACR)

n = 4880
ACR +
A%: :aI:;va Consum ACR + Validacio
n=16 d’oxigen pic n=>55
n=15

1

Seleccionats
n=10

Figura 1. Resultats obtinguts a través de les combinacions termi-
nologiques i cerques a la base de dades SCIVERSE.

Resultats i discussio

Aquesta recerca va tenir com a objectiu identificar i ana-
litzar els métodes per avaluar la poténcia aerobica en at-
letes amb tetraplegia.

Segons Vanlandewijck (1999), el primer estudi per a
la prediccid del condicionament aerdbic dels usuaris de
cadira de rodes en proves de camp va ser proposat per
Rhodes, Mckenzie, Courrs i Rogers (1981) i anys més
tard, Franklin et al. (1990) van passar a fomentar aques-
ta area d’intereés que obre cami en el camp de I’execuci6
paraesportiva.

Rhodes et al. (1981) i Franklin et al. (1990) van va-
lidar el protocol adaptat de prova de la carrera de 12 mi-
nuts per a usuaris en cadira de rodes, proposat inicial-
ment per Cooper (1968) en pista de 400 m en superficie
de tartan. Com a adaptaci6 a la prova original, els au-
tors van proposar un recorregut rectangular en el qual
I’atleta havia de realitzar la distancia més llarga possible
en 12 minuts. En tots dos estudis, després de la corre-
laci6 entre la distancia recorreguda i el VO,pic mesurat
en el protocol de laboratori realitzat amb 1I’ergdmetre de
brag¢, van proporcionar indicis que la referida prova de
camp presentava bona estimaci6 de VOzpic en 1’usuari
en cadira de rodes, = 0.77 i r =0.84, respectivament.

A més de la distancia recorreguda, Rhodes et al.
(1981) van utilitzar la correlaci6 d’altres variables in-
dependents com la tensi6 arterial, la freqiiéncia cardiaca
i les caracteristiques antropometriques dels subjectes,
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the dependent variable, to increase the prediction in
the regression equation, while Franklin et al. (1990)
only used the distance travelled.

As a methodological limitation, the studies did not
consider the material’s resistance and used standard
wheelchairs, which could have generated information
that compromised the results, given that the resistance
of the material on the surface used, as well as the fail-
ure to previously check the material, rendered it im-
possible to analyse the real distance that the athlete
could travel given that there was a possible alteration
in the information on the VOzpeak level. Nonetheless,
the advantage of using this test is the possibility of
evaluating several athletes at the same time because it
is easy to use and inexpensive.

On the other hand, the disadvantages are that since
the test lasts at most 12 minutes, the lack of motiva-
tion and inability to maintain a constant pace could
alter the desired results. Furthermore, it is a discon-
tinuous test and not very similar to the efforts made
during competition.

Vinet et al. (1996) adapted the ALBT Test for
wheelchair users and correlated the variables length
of the test, % HRmax and VOZpeak with the results
obtained on the wheelchair belt test. The ALBT
was carried out on a 400-metre Tartan track marked
with cones every 50-m; the athlete had to travel the
distance following the speed predetermined by au-
dio. The initial speed was 4 km/h and it increased
1 km/h every minute until the athlete reached ex-
haustion.

The variables analysed and correlated at the
end of the tests, length of the test, % HRmax and
VOzpeak, confirmed that the ALBT was a valid
test to measure the levels of VOzpeak in athletes in
wheelchairs (r = 0.65). However, when comparing
the results of the equation predetermined by Leger
and Boucher (1980) for individuals without disabil-
ities, it did not show validity, thus confirming the
need for specific equations for individuals with phys-
ical disabilities.

The study had a methodological limitation, not
because of the small sample of just 9 paraplegic
athletes (28.9 +4.2 years old) but because it did
not specify the kind of injury, that is, whether the
paraplegic is spastic or flaccid, or whether or not
they have muscle tone at the level of the injury due
to the existence - considered significant - of the

com a variable dependent del VOzpic per a ’augment
de la prediccié en I’equacié de regressié, mentre que
Franklin et al. (1990) va utilitzar només la distancia re-
correguda.

Com a limitaci6 metodoldgica, els estudis no van
considerar la resistencia del material i van utilitzar ca-
dires de rodes estandard, fet que hauria pogut generar
informacions que comprometessin els resultats, atesa
que la resistencia del material enfront de la superficie
utilitzada, com el no reconeixement previ del material,
impossibiliten 1’analisi de la distancia real que podria ser
recorreguda per ’atleta, portant a una possible altera-
ci6 de les informacions del nivell de VO,pic. No obstant
aix0, I’avantatge de la utilitzacié d’aquesta prova és la
possibilitat d’avaluar diversos atletes al mateix temps,
sent de facil realitzaci i de baix cost.

D’altra banda, els desavantatges sén que, com la
prova és maxima durant 12 minuts, la falta de motiva-
ci6 i la incapacitat de mantenir el ritme constant podrien
alterar els resultats desitjats, a més de ser una prova no
continua i no representar molta similitud amb els esfor-
cos realitzats durant la competicid.

Vinet et al. (1996) van realitzar 1’adaptaci6é del Test
ALBT per a persones usuaries de cadira de rodes i van
correlacionar les variables: durada de la prova, %FC-
max i VOzpic amb els resultats obtinguts en la prova de
la cinta per a la cadira de rodes. L’ALBT es va dur a
terme en una pista de tartan de 400 m marcats cada 50 m
amb cons, i per tant, I’atleta havia d’efectuar el recorre-
gut d’acord amb la velocitat preestablerta per audio, sent
la velocitat inicial de 4 km/h amb I’increment de 1 km/h
cada minut, fins a I’extenuacio.

Les variables analitzades i correlacionades al final de
les proves, durada de la prova, %FCmax i VOZpic van
confirmar ’ALBT com a prova valida per mesurar els
nivells de VO,pic en atletes usuaris en cadira de rodes
(r=0.65). No obstant aix0, quan s’ha comparat els re-
sultats de 1’equaci6é preestablerta per Leger i Boucher
(1980) per a individus sense discapacitat, no han presen-
tat validesa, confirmant aixi, la necessitat d’equacions
especifiques per a individus amb discapacitat fisica.

L’estudi ha presentat una limitacié metodologica, no
pel petit nombre de la mostra de 9 atletes paraplegics
(28.9 +4.2 anys), per0 si per no categoritzar el tipus de
lesid, o sigui, si la paraplegia és espastica o flaccida, o
sigui si presenten o no to muscular, al nivell de la lesid,
a causa de ’existencia considerada significativa dels pa-
rametres fisiologics, metabolics i neuromusculars entre
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physiological, metabolic and neuromuscular param-
eters among athletes with injuries above and below
the first lumbar vertebra (L1).

Later, Poulain et al. (1999) analysed whether the
ALBT Test could be reproduced for wheelchair us-
ers. Eight male athletes with paraplegia were chosen
(30.8+5.1 years old). All the subjects performed the
test, whose protocol was similar to the one used by
Vinet et al. (1996), three times. At the end, the val-
ues referring to room temperature (RT),maximum
speed (Vmax) in the last leg and maximum heart rate
(HRmax) attained during the last minute of the test
were collected and analysed

The conclusion of this study is that there was no
significant difference (p < .05) between the means
of the variables of RT, HRmax and Vmax, so the
test was easily reproducible. By chronological se-
ries, Vinet et al. (2002) proposed the validation of
the equation to predict VOzpeak in athletes who are
wheelchair users via the ALBT Test. Fifty-six wheel-
chair users of both sexes participated, 36 of them
paraplegic, 5 amputees and 12 individuals with se-
quelae from poliomyelitis.

The first limitation of the study is that no details
on the athletes were provided regarding the type and
level of injury of the paraplegics, nor on the level of
the amputation in the athletes who participated in the
study. On the other hand, the athletes were divided
into two groups, the first with the purpose of develop-
ing the regression equation and the second to analyse
the external validity of the equation. Furthermore, the
athletes were assigned a coefficient according to the
level of the injury. The paraplegics were given a co-
efficient of 1, while the amputees and those with se-
quelae from poliomyelitis were given a coefficient of
0. These values were inserted as the dependent vari-
able in the equation to measure VOzpeak.

The independent variables collected in the test
were: distance travelled,maximum speed reached in
the last minute and number of propulsions, and they
were analysed and contributed to developing the
equation to predict VOzpeak (r*=0.81). The unique
methodological and scientific feature of the study was
the use of the wheelchair resistance variable, pro-
posed initially by Vinet et al. (1998), as a component
capable of influencing the participant’s performance,
which should therefore be analysed carefully in tests
using wheelchairs.

atletes amb lesié per damunt i sota la primera vertebra
lumbar (L1).

Després, Poulain et al. (1999) van analitzar la re-
productibilitat del Test ALBT per a subjectes usuaris de
cadira de rodes. Van ser seleccionats 8 atletes del sexe
masculi amb paraplegia (30.8 + 5.1 anys). Tots els sub-
jectes van realitzar tres vegades la prova, el protocol
de la qual va ser semblant a I'utilitzat per Vinet et al.
(1996). Al final de la prova es van recollir i analitzar
els valors referents a la temperatura de ’ambient (TA),
velocitat maxima (Vmax) de I’tltima etapa i el valor de
la freqliencia cardiaca maxima (FCmax) aconseguida
durant el minut final de la prova.

La conclusi6 de I’estudi va ser que no hi va haver
diferéncia significativa (p < .05) entre les mitjanes de
les variables de TA, FCmax i Vmax, per la qual cosa
la prova va presentar bona reproductibilitat. Per la se-
qiiencia cronologica, Vinet et al. (2002) van proposar
la validacié de I’equaci6 per a la prediccié de VOzpic
en atletes usuaris de cadira de rodes, a través del Test
ALBT. Van participar 56 usuaris de cadira de rodes de
tots dos sexes, sent 36 paraplegics, 5 amputats i 12 indi-
vidus amb seqiiela de poliomielitis.

Com a primera limitacié de ’estudi, els atletes no
van ser detallats en relaci6 amb el tipus i el nivell de
lesié dels paraplegics ni tampoc al nivell d’amputa-
cié dels atletes que van participar de 1’estudi. D’al-
tra banda, els atletes van ser dividits en dos grups,
el primer amb la proposta d’elaboracié de 1’equaci6
de regressid i el segon per a I’analisi de validesa ex-
terna de 1’equaci6. A més, els atletes van rebre un
coeficient d’acord amb el nivell de la lesi6. Els para-
plegics van ser atribuits amb el coeficient 1, mentre
que els amputats i amb seqiieles de poliomielitis, van
rebre el coeficient 0. Aquests valors van ser inserits
com a variable dependent en 1’equacié per a mesura-
ment de VO,pic.

Les variables independents recollides en la prova van
ser: distancia recorreguda, velocitat maxima aconsegui-
da en I’tltim minut i el nombre de propulsions. Aques-
tes variables van ser analitzades i van contribuir a I’ela-
boraci6 de I’equaci6 de prediccié de VOzpic (»=0.81).
El diferencial metodologic i cientific d’aquest estudi va
ser la utilitzacié de la variable resistencia de la cadira,
proposat inicialment per Vinet et al. (1998), com a com-
ponent capa¢ d’influenciar en el rendiment del partici-
pant i que ha de ser analitzat amb cura quan a les proves
s’utilitza cadira de rodes.
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Vanderthomenn et al. (2002) held the incre-
mental progressive field test in an octagonal route,
with four sides measuring 11-m and four sides
measuring 2.83-m and a speed predetermined by
the sound signal proposed in the conventional test
by Leger and Boucher (1980). Of the variables
collected in the study, the stage in which the athlete
stopped the test had a greater correlation with VOzpeak
(r*=0.59), so the authors proposed the equation to
predict VOzpeak solely considering the stage attained
during the test.

However, it is important to highlight that each
stage in the test is faster, so each stage has an in-
crease in the number of beeps (minimum 6 beeps
and maximum 18 beeps). With this information, the
author could have verified the distance travelled as
an essential parameter, given that it is more reliable
than just the stage reached. Furthermore, the sam-
ple was comprised of a heterogeneous group (n =2
tetraplegics, n =26 paraplegics, n =5 with sequel-
ae from poliomyelitis and n =4 amputees), which
may have compromised its results given that even
though a tetraplegic athlete could have gotten further
than an amputee, their metabolic and physiological
parameters may have had lower responses than am-
putees due to their compromised autonomic nervous
system.

Laskin et al. (2004) set out to validate two contin-
uous field tests with sub-maximum effort to measure
VOzpeak in athletes with physical disabilities. Test
1 consisted in the athlete travelling along a handball
court at a speed of 60 propulsions per minute, and test
2 asked them to travel it at a speed of 80 propulsions
per minute; both tests lasted 5 minutes. Compared in
the arm ergometer, test 1 and test 2 showed a good
correlation for measuring VOzpeak r2=0.73 and
r*=0.74 respectively. The same was found in relation
to the comparison between the tests (r =0.87). Howev-
er, test 2 was more easily reproducible in the variables
of heart rate, subjective perception of effort and dis-
tance travelled. The author reached the conclusion that
even though test 2 was more easily reproducible, both
tests are reliable to measure VOzpeak in athletes who
use wheelchairs.

On the other hand, the efforts in collective wheel-
chair sports are characterised as intermittent, and
since the test is continuous, it is not similar to the
efforts made in competitive events, a situation which

Vanderthomenn et al. (2002) van desenvolupar la
prova de camp incremental progressiva en el recorre-
gut octagonal, sent quatre costats d’11 m i quatre cos-
tats amb 2.83 m amb velocitat predeterminada pel se-
nyal sonor proposta en la prova convencional de Leger
i Boucher (1980). De les variables recollides en I’estu-
di, ’etapa en la qual I’atleta ha interromput la prova va
tenir major correlaci6 amb el VOZpic (r*=0.59). Aixi,
els autors van proposar 1’equacié per a la prediccié del
VOzpic considerant solament I’etapa aconseguida durant
la prova.

No obstant aix0, és important ressaltar que 1’etapa en
la prova té increment en la velocitat, sent aixi, cada eta-
pa té un augment del nombre de beeps (minim 6 beeps i
maxim 18 beeps). Amb aix0, I’autor podria haver verifi-
cat la distancia recorreguda com un parametre primordi-
al, ates que és més fidedigne que solament I’etapa acon-
seguida. A més, la mostra va ser composta per un grup
heterogeni (n =2 tetraplégics, n =26 paraplegics, n =135
amb seqiieles de poliomielitis i n» =4 amputats), el que
podia haver compromés els seus resultats atés que, mal-
grat que l’atleta amb tetraplegia s’hagués pogut despla-
car amb major distancia en relaci6 amb I’atleta amputat,
possiblement els seus parametres metabolics i fisiologics
podrien tenir respostes inferiors als subjectes amputats a
causa del compromis del sistema nerviés autonomic sim-
patic.

Laskin et al. (2004) van proposar la validacié de
dues proves de camp continues amb esfor¢ submaxims
per al mesurament de VOzpic en atletes amb discapaci-
tat fisica. La prova 1 consistia que I’atleta recorregués
la pista d’handbol amb velocitat de 60 propulsions per
minut, i la prova 2, que la recorregués amb velocitat de
80 propulsions per minut, ambdues proves van tenir du-
rada de 5 minuts. Comparades en I’ergometre de brac,
la prova 1 i la prova 2 van presentar bona correlaci6 per
al mesurament de VOzpic, r*=0.73 i r»=0.74 respecti-
vament. El mateix resultat es va observar en relacié amb
la comparaci6 entre les proves (r =0.87). No obstant
aixo, la prova 2 va presentar més reproductibilitat en les
variables de freqiiencia cardiaca, percepci6 subjectiva de
I’esforc i distancia recorreguda, concloent que, malgrat
que la prova 2 presentés més reproductibilitat, ambdues
proves son fiables per al mesurament de VOZpic en atle-
tes usuaris de cadira de rodes.

D’altra banda, els esforcos en les modalitats
col-lectives en cadira de rodes es caracteritzen com a
intermitents, i la prova per ser continua, no representa

PREPARACIO FiSICA | PHYSICAL PREPARATION I

Apunts. Educaci6 Fisica i Esports. 2019, nim. 135. 1r trimestre (gener-marg), pag. 68-81. ISSN-0214-8757

75



PREPARACIO FiSICA | PHYSICAL PREPARATION I

Castelli, L. F., Ribeiro, L. M., Luarte, C. E., Diehl, C., Labrador, V., Irineu, J.

was verified in the studies by Rhodes et al. (1981)
and Franklin et al. (1990).

Vanlandewijck et al. (2006) determined the im-
pact of the ergonomic variables (wheelchair and its
respective users) and environmental variables (test
surface) in the 25-m Shuttle Run test to optimise
the predictability of the VOzpeak. In this case, 11
male subjects were chosen, 7 paraplegics, 1 with
cerebral paralysis and 3 individuals with no disabil-
ity (31 &+ 6.62 years old). The methodological lim-
itations were the inclusion of athletes without func-
tional diversity in the study and the failure to report
these subjects’ level of training in the wheelchair;
nor was the level and kind of paraplegia of the ath-
letes described.

The test was adapted from Leger and Lambert’s
(1982) 25-m Shuttle Run, which consisted in two
individuals running back and forth between cones
set 25 apart at a speed predetermined by the audio.
Of the three stages, at first the subjects performed
the test under normal conditions on a Tartan PVC
and cement track. After that, an increase in me-
chanical resistance was introduced (lower calibre
of tyres) on a soft and linoleum surface, and third-
ly the soft and linoleum surface was used, but with
a reduced turning capacity. It was concluded that
the VOzpeak was similar under all three conditions;
however, the mechanical resistance, as proposed
by Vinet et al. (1998), and the capacity to turn act-
ed significantly to lower performance on the test,
primarily on the variable related to the time the
field test lasted.

After this, the authors used these dependent vari-
ables to calculate the linear regression to predict
VOZpeak (r=0.64). Bearing in mind the ergonomic
and environmental information, they noted a regular
correlation in the prediction of the VOZpeak, which
may be justified by the heterogeneous characteristics
and the sample size (n = 11).

Goosey-Tolfrey (2008) analysed the validity and
reproducibility of the incremental progressive test for
wheelchair users based on the protocol initially pro-
posed by Ramsbottom, Brewer and Williams (1988)
for individuals with no disability. The purpose of the
test was to measure the aerobic capacity of individu-
als through a 20-m back-and-forth race according to
the speed predetermined by the sound signal. Twen-
ty-four highly trained male wheelchair users were

similitud amb els esfor¢cos en esdeveniments competi-
tius, situacid verificada en les recerques de Rhodes et al.
(1981) i Franklin et al. (1990).

Vanlandewijck et al. (2006) han determinat 1’impacte
de les variables ergondmiques (cadira de rodes i els seus
respectius usuaris) i ambientals (superficie de la prova)
en la prova de camp Shuttle Run 25 m per optimitzar la
predicibilitat del VOzpic. En aquest cas, van ser seleccio-
nats 11 subjectes del sexe masculi, sent 7 paraplegics,
1 amb paralisi cerebral i 3 individus sense deficiéncia
(31 £ 6.62 anys). Com a limitacié metodologica, va ser
observada la inclusi6 d’atletes sense diversitat funcional
en I’estudi i no van relatar el nivell d’entrenament en cadi-
ra de rodes d’aquests subjectes, aixi com, no va ser carac-
teritzat el nivell ni el tipus de paraplegia dels atletes.

La prova va ser adaptada de Leger i Lambert (1982)
— Shuttle Run 25 m, que consistia que dos individus rea-
litzessin la cursa d’anada i tornada entre els cons amb
distancia de 25 m un de I’altre amb la velocitat preesta-
blerta per ’audio. De les tres etapes, al primer moment
els subjectes realitzen la prova en condicions normals en
pista de tartan, PVC i ciment. Després, es va introduir
I’augment de la resisténcia mecanica (menor calibre de
pneumatics) en superficie tendra i de linoleum i al ter-
cer moment, es va utilitzar la superficie tendra i lino-
leum, perd amb capacitat de gir reduida. Es conclou que
el VO,pic va ser semblant als tres moments, no obstant
aix0, la resistencia mecanica, proposada per Vinet et al.
(1998), i la capacitat de gir van actuar de forma signi-
ficativa per a la disminuci6 del rendiment en la prova,
principalment en la variable temps de durada de la prova
de camp.

A partir d’aqui, les autories van utilitzar aquestes
variables dependents per al calcul de regressi6 lineal
per a la predicci6 del VOzpic (r=0.64). Considerant les
informacions ergondmiques i ambientals, s’aprecia una
correlacio regular en la prediccié del VOzpic podent ser
justificat per les caracteristiques heterogenies i el nom-
bre (n =11) de la mostra.

Goosey-Tolfrey (2008) van analitzar la validesa i la
reproductibilitat de la prova incremental continua per a
usuaris amb cadira de rodes a partir del protocol pro-
posat inicialment per Ramsbottom, Brewer i Williams
(1988) per a individus sense discapacitat. La prova tenia
com a finalitat mesurar la capacitat aerobica dels indivi-
dus a través de la cursa d’anada i tornada en un recor-
regut de 20m d’acord amb la velocitat preestablerta pel
senyal sonor. Van ser seleccionats 24 subjectes del sexe
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chosen to be the subjects; however, these subjects
were not described in terms of the kind of physical
disability they had.

Initially, they performed the laboratory maximum
effort test using the wheelchair ergometer to measure
VOzpeak and HRmax. Then all the subjects were sub-
jected to the field test and retest. It was observed that
the field test did not show validity in measuring the
aerobic capacity (VOzpeak) in athletes who are wheel-
chair users. However, there was reproducibility in
the variables HRmax and distance travelled.

These results could be conditioned by the type
of effort made in the wheelchair, as well as the
braking and acceleration during the tests, which
could end up altering the original methodological
proposal by only observing the increase in speed
without the decrease in the pace of the race or pro-
pulsion. It is also interesting to note that the sub-
jects chosen for the sample in the study were not
clearly described.

Table 1 shows different studies related to the
field test validation in participants with physical
disabilities. It specifically lists with regard to
each test: the author(s) and year of publication,
the sample, the method used and the main results
obtained.

Final Considerations

The evaluation of aerobic power via VO,peak in ath-
letes who are wheelchair users, primarily with tetra-
plegia, is indispensable given that it is one of the indi-
cators of the upper tolerance limit in aerobic exercise,
in addition to providing guidance for prescribing and
monitoring training in terms of the intensity of effort
required during training sessions and official compe-
titions.

With the development of this study, we can con-
clude that the use of these resources is an important
area of interest within the field of parasport perfor-
mance, but that there are still restrictions because
of the shortcomings, the difficulty of getting homo-
geneous samples where athletes with tetraplegia are
compared to athletes with amputations of lower limbs
or with athletes with no disability, which can compro-
mise the results due to both the motor control and the
autonomic sympathetic nervous system factors gener-
ally observed in tetraplegic athletes.

masculi usuaris de cadira de rodes altament entrenats,
no obstant aix0, els subjectes no van ser descrits en re-
laci6 al tipus de deficiencia fisica que va compondre la
mostra.

Inicialment, van realitzar la prova de laboratori d’es-
for¢ maxim a través de I’ergometre de cadira de rodes
per al mesurament de V02pic i la FCmax. Seguidament,
tots els subjectes van ser sotmesos al test i al retest de
camp. S’observa que la prova de camp no ha presentat
validesa en relacié al mesurament de la capacitat aero-
bica (VO,pic) en atletes usuaris de cadira de rodes. No
obstant aix0, si que ha presentat reproductibilitat en les
variables FCmax i en la distancia recorreguda.

Els resultats observats podrien estar condicionats pel
tipus d’esforg realitzat en cadira de rodes, com el frenat
i 'acceleraci6 durant la prova, amb la qual cosa podria
acabar alterant la proposta metodologica original sola-
ment observant I’increment de la velocitat sense disminu-
ci6 del ritme de cursa o de propulsi6. També és interes-
sant destacar que els subjectes seleccionats per a la mostra
de I’estudi no van ser caracteritzats de forma clara.

A la taula 1 es contemplen diversos estudis relacio-
nats amb la validacié de proves de camp en atletes amb
discapacitat fisica. S’hi especifiquen: les autories i I’any
de publicacio, la mostra, el metode utilitzat i els princi-
pals resultats obtinguts.

Consideracions finals

L’avaluaci6 de la poteéncia aerobica a través del VO2pic
en atletes usuaris de cadira de rodes, principalment amb
tetraplegia, es torna indispensable, ateés que, és un dels
indicadors de limit maxim de tolerancia a 1’exercici
aerobic, a més de proporcionar subsidis per a la pres-
cripci6 i el control dels entrenaments enfront de la in-
tensitat de I’esfor¢ exigida durant les sessions d’entrena-
ment i competicions oficials.

Amb el desenvolupament d’aquest estudi, es pot
concloure que la utilitzacié d’aquests recursos sén una
important area d’intereés en el camp del rendiment pa-
raesportiu, perd encara presenten restriccions a causa
de les deficiencies en la dificultat d’aconseguir mostres
homogenies on els atletes amb tetraplegia son comparats
amb atletes amb amputacié de membre inferior o amb
atletes sense deficiéncia, la qual cosa pot comprometre
els resultats a causa dels factors tant de control motor
com de sistema nervids autondmic simpatic observat ge-
neralment en atletes tetraplegics.
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Table 1

Studies to validate field tests analysing power aerobics in athletes with physical disabilities

Author(s)/Year Sample Method Result R
Franklin et al. N=30 male wheelchair users.  Correlation of lab test using arm D (miles)=0.37+0.0337-\'/OZmax r=0.84
(1990) n=25 paraplegics, n=2 polio ergometer with the progressive (ml/kg/min)
sequelae, n=3 amputees field test — adapted 12-minute
race
Vinet et al. n=9 male paraplegics Correlation of lab test using The variables analysed:'length of r=0.65
(1996) wheelchair belt with the the test, %HRmax and VO,max
incremental progressive field test  showed good correlation
—ALBT between tests
Vanlandewijck ~ n=46 male athletes Correlation of lab test using The test shows good r=0.67
et al. (1999) n=5 myelomeningocele, n=5  arm ergometer with field test of reproducibility but does not
cerebral paralysis, n=13 spinal incremental progressive intensity— reflect real values of aerobic
cord injury, n=4 poliomyelitis, =~ 25-m Shuttle Run power
n=12 amputees
Poulain et al. n=8 male athletes with Field test with incremental Good reproducibility in the -
(1999) paraplegia progressive intensity — ALBT variables RT, HRmax and
Vmax
Vanderthommen n=37, 2 female and 35 male Field test with incremental VO,peak=18.03+0.78 score #=0.59
et al. (2002) trained wheelchair users. progressive intensity — Octagon
Tetraplegics (n=2), Multistage Test (OMST)
Paraplegics (n= 26),
Poliomyelitis sequelae (n=5),
Amputees (n=4)
Vinet et al. n=56 male and female athlete  Field test with incremental VO,peak = 0.22-Vamax — 0.63 #=0.81
(2002) wheelchair users progressive intensity — ALBT 109,46 + 0.05- IMC — 0.25 (level)
Paraplegics (n=39), Amputees —-0.52
(n=5), Poliomyelitis sequelae
(n=12)
Laskin et al. n=24 athlete wheelchair Continuous sub-maximum tests 60 prop/min: \'/Ozpeak (L/min) 60 prop/min
(2004) users. (test 1=60 propulsions per =0.74+0.31(classification) + (r?=0.73)
Paraplegics, amputees, minute, test 2=80 propulsions per 0.003 (m) — 0.15(PSE)
congenital malformation and minute .
9 - ) 80 prop/min: (VO,peak (L/min) = 80 prop/min
cerebral paralysis. 2
1.50+0.0029(m)—-0.16 (PSE) +  (r?=0.74)
0.235 (classification)
Vanlandewijck ~ n=11 male athletes: Field test with incremental \'/OZpeak=0.67+0.023 SR (s)— r=0.64

et al. (2006)

Gossey-Tolfrey
et al. (2008)

n=7 paraplegics, n=1
cerebral paralysis n=3 no
disability

n=24 male athletes,
practitioners of wheelchair
handball — highly trained

progressive intensity — 25-m
Shuttle Run

Field test with incremental
progressive intensity — 20-m
Shuttle Run compared to test with
wheelchair ergometer

39.48 MR (m/s?)+5.11 TC (s)

The HRmax and distance
travelled between test and retest
were reproducible, but the test
does not measure real aerobic
power

Source: Prepared by authors.
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Taula 1

Estudis de validacio de proves de camp per a I'analisi de la Poténcia Aerobica en atletes amb deficiencia fisica

Autor/Any Mostra Metode Resultat R
Franklin et al. n=230 usuaris de cadira de Correlacio de test de laboratori D (milles)=0.37+0.0337 - \'/OZmax r=0.84
(1990) rodes de sexe masculi. d’ergdmetre de bra¢ amb la proba  (ml/kg/min)

n=25 paraplegics, n=2 de camp continua — Cursa 12

sequela de poliomielitis, minuts adaptada

n=3 amputats
Vinet et al. n=9 paraplégics de sexe Correlacio6 del test de laboratori Les variables analitzades: r=0.65
(1996) masculi de cinta per a cadira de dt_Jrada de la prova, %FCmax

rodes amb la prova de camp i VO,max van presentar bona
incremental progressiva — ALBT correlacio entre les proves

Vanlandewijck ~ n=46 atletes de sexe Correlacié de la prova de La prova presenta bona r=0.67
et al. (1999) masculi laboratori d’ergdbmetre de brag reproductibilitat, perd no

n=>5 mielomeningocele, amb la prova de camp d’intensitat  reflecteix valors reals de

n=>5 Paralisis cerebral, incremental progressiva — Shuttle  Potencia Aerobica

n=13 Lesié medul-lar, n=4 Run 25 m

poliomielitis, n=12 amputats
Poulain et al. n=28 atletes amb paraplegia Prova de camp amb intensitat Bona reproductibilitat en les -
(1999) del sexe masculi incremental progressiva — ALBT variables de TA, FCmax i Vmax
Vanderthommen n=37, 2 dones i 35 homes Prova de camp amb intensitat \'/Ozpic= 18.03+0.78-score r’=0.59
et al. (2002) usuaris de cadira de rodes incremental progressiva —

entrenats. Octagon Multistage Test (OMST)

Tetraplégics (n=2),

Paraplégics (n=26), Sequela

de poliomielitis (n=5),

Amputats (n=4)
Vinet et al. n=>56 atletes usuaris de cadira Prova de camp amb intensitat \'/OZpic =0.22-Vamax — 0.63 r’=0.81
(2002) de rodes d’ambdos sexes incremental progressiva — ALBT 109,46 + 0-05-IMC - 0.25 (nivell)

Paraplégics (n=39), Amputats -0.52

(n=5), Sequela de poliomielitis

(n=12)
Laskin et al. n=24 atletes usuaris de cadira Proves submaximes continues 60 prop/min: VO,pic (L/min) = 60 prop/min
(2004) de rodes. (Prova 1=60 propulsions per 0.74 +0.31(classificacié) + 0.003  (r?=0.73)

Paraplégics, amputats, mala minut, Prova 2 = 80 propulsions (m) — 0.15(PSE)

formacié congeénita i paralisis er minut .

cerebral 9 P P ) 80 prop/min: (VO,pic (L/min) = 80 prop/min

’ 1.50+0.0029(m)—-0.16 (PSE) +  (r?=0.74)
0.235 (classificacio)

Vanlandewijck ~ n=11 atletes del sexe masculi, Prova de camp intensitat \702pi0=0.67+0.023 SR (s) — r=0.64

et al. (2006)

Gossey-Tolfrey
et al. (2008)

n=7 paraplégics, n=1
paralisi cerebral n=3 sense
discapacitat

n=24 atletes del sexe masculi,
practicants d’handbol en
cadira de rodes - altament
entrenats

incremental progressiva — Shuttle
Run 25 m

Prova de camp amb intensitat
incremental progressiva —
Shuttle Run 20 m comparat a la
prova en ergometre de cadira
de rodes

39.48 MR (m/s?)+5.11 TC (s)

La FCmax i Distancia
recorreguda entre el test i retest
van ser reproduibles, pero la
prova no mesura la Poténcia
Aerobica real

Font: Elaboraci6 propia.
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Another restriction is related to the difficulty of
getting sample groups in sufficient numbers to per-
form statistical procedures. The general studies do
not properly characterise athletes belonging to the
sample in terms of the type of musculature (flaccid
or spastic), the level of spinal cord injuries (cervical,
above or below L1), the level of the amputation, or
the degree of motor effects in subjects with cerebral
paralysis. In terms of the material used in the pro-
tocols developed, they are not presented in detail,
meaning whether they are an everyday wheelchair or
official wheelchair in the different sports specialities
practised by athletes with physical disabilities (rugby,
basketball, track and field).

Likewise, different variables are explored which
hinder a comparison among studies, such as associ-
ated factors which contribute to the fact that the ma-
jority of field tests have low to moderate correlations,
and thus it is impossible to reach a consensus on the
ideal protocol and to ascertain the variables that affect
the evaluative process of aerobic power.

Despite the development of evaluation processes
in the field of parasport, more studies should be pro-
posed so that the field protocols are more reliable and
appropriate for this population. In this way, sports
technicians could carry out sport evaluations more
easily, quickly and reliably.

Conflict of Interests

No conflict of interest was reported by the authors.

References

Cooper, K. H. (1968). A means of assessing maximal oxygen intake: Corre-
lation between field and treadmill testing. Journal of the American Medi-
cal Association, 4, 201-203. doi:10.1001/jama. 1968.03140030033008

Dallmeijer, A. J., Hopman, M. T., Van As, H. H., & Van der Wou-
de, L. H. (1996). Physical capacity and physical strain in persons
with tetraplegia; the role of sport activity. Spinal Cord, 34, 729-735.
doi:10.1038/sc.1996.133

Franklin, A. F., Swantek, K. I., Grais, S. L., Johnstone, K. S., Gor-
don, S., & Timmis, G. C. (1990). Field test estimation of maximal
oxygen consumption in wheelchair users. Archives of Physical Medi-
cine and Rehabilitation, 71, 574-578.

Goosey-Tolfrey, V. (2008). The multi-stage fitness test as a predictor
of endurance fitness in wheelchair athletes. Journal of Sports Scien-
ces, 26(5), 511-517. doi:10.1080/02640410701624531

Goosey-Tolfrey, V., Castle, P., & Webborn, N. (2006). Aerobic ca-
pacity and peak power output of elite quadriplegic games players.

Una altra restriccio esta relacionada amb la dificultat
d’obtenir grups de mostra en nombres considerats sufi-
cients per a la realitzacié de procediments estadistics.
Els estudis de forma general no caracteritzen de forma
pertinent els atletes pertanyents a la mostra en relacid
al tipus de musculatura (flaccida o espastica) ni al nivell
de lesi6 de la medul-la espinal (cervical, a dalt o sota
L1), tampoc el nivell d’amputacid, el grau d’afectaci6
motriu en subjectes amb paralisi cerebral. Quant al ma-
terial utilitzat en els protocols realitzats, no es presenta
detalladament, o sigui, si s6n cadira de rodes de passeig
(cadira de dia a dia) o cadires oficials de les respectives
modalitats esportives practicades pels atletes amb disca-
pacitat fisica (Rugbi, Basquet, Atletisme).

També s’exploren diferents variables que dificulten
la comparaci6 entre els estudis, com sén factors asso-
ciats que van contribuir al fet que la majoria de proves
de camp presentessin correlacions de baixes a modera-
des i aixi, va ser impossible arribar a un consens en el
protocol ideal i coneixer quines variables incideixen en
el procés avaluatiu al de la poténcia aerobica.

Malgrat ’evolucié dels processos d’avaluacié en
I’ambit paraesportiu, s’han de proposar més estudis per
tal que els protocols de camp esdevinguin més fidedig-
nes i adequats per a aquesta poblacid. D’aquesta forma
els técnics esportius podran realitzar el procés d’avalua-
ci6 amb més facilitat i de forma més rapida i fiable.

Conflicte d’interessos

Les autories no han comunicat cap conflicte d’interessos.

| Referéncies

British Journal of Sports Medicine, 40(8), 684-687. doi:10.1136/
bjsm.2006.026815

Janssen, T. W., Dallmeijer, A. J., & Van der Woude, L. H. (2001).
Physical capacity and race performance of handcycle users. Journal
of Rehabilitation Research and Development, 38, 33-40.

Janssen, T. W., Dallmeijer, A. J., Veeger, D., & Van der Woude, L.
H. (2002). Normative values and determinants of physical capacity
in individuals with spinal cord injury. Journal of Rehabilitation Re-
search and Development, 39(1), 29-39.

Laskin, J. J., Slivka, D., & Frogley, M. A. (2004). A cadence based
sub-maximal field test for the prediction of peak oxygen consumption
in elite wheelchair basketball athletes. Journal of Exercise Physiolo-
gy-Online, 7(1), 8-18.

Leger, L., & Boucher, R. (1980). An indirect continuous running mul-
tistage field test: The University of Montreal track test. Canadian
Journal of Applied Sports Science, 5, 77-84.

80

Apunts. Educaci6 Fisica i Esports. 2019, num. 135. 1r trimestre (gener-marg), pag. 68-81. ISSN-0214-8757


https://doi.org/10.1001/jama.1968.03140030033008
https://doi.org/10.1038/sc.1996.133
https://doi.org/10.1080/02640410701624531
https://doi.org/10.1136/bjsm.2006.026815
https://doi.org/10.1136/bjsm.2006.026815

Validacié de proves per a 'analisi de la poténcia aerobica en atletes tetraplegics

Validation of Test Studies for the Analysis of Aerobic Power in Tetraplegic Athletes

Leger, L., & Lambert, J. A. (1982). A maximal multistage 20-m shutt-
le run test to predict VO,max. European Journal of Applied Physiolo-
gy, 49, 1-12. doi:10.1007/BF00428958

Lewis, J. E., Nash, M. S., Hamm, L. F., Martins, S. C., & Groah,
S. L. (2007). The relationship between perceived exertion and
physiologic indicators of stress during graded arm exercise in per-
sons with spinal cord injuries. Archives of Physical Medicine and
Rehabilitation, 88, 1205-1211. doi:10.1016/j.apmr.2007. 05.016

Poulain, M., Vinet, A., Bernard, P. L., & Varray, A. (1999). Re-
producibility of the adapted Leger and Boucher test for wheelchair-
dependent athletes. Spinal Cord, 37(2), 129-135. doi:10.1038/
sj.sc.3100774

Ramsbottom, R., Brewer, J., & Williams, C. (1988). A progressive
shuttle run test to estimate maximal oxygen uptake. British Journal of
Sports Medicine, 22(4), 141-144. doi:10.1136/bjsm.22.4.141

Rhodes, E. C., Mckenzie, D. C., Courrs, K. D., & Rogers, A. R.
(1981). A field test for the prediction of aerobic capacity in male
paraplegics and quadraplegics. Canadian Journal of Applied Sports
Science, 6(4), 192-186.

Schrieks, I. C., Barnes, M. J., & Hodges, L. D. (2011). Compari-
son study of treadmill versus arm ergometry. Clinical Physiology
and Functional Imaging, 31(4), 326-331. doi:10.1111/j.1475-
097X.2011.01014.x

Thomas, J., Nelson, J., & Silverman, S. (2012). Métodos de pesquisa
em atividade fisica (6a ed.). Porto Alegre: Artmed.

Vanderthomenn, M., Francaux, M., Colinet, C., Lehance, C., Lher-
merout, C., Crielaard, J. M., & Theisen, D. (2002). A multistage
field test of wheelchair users for evaluation of fitness and prediction
of peak oxygen consumption. Journal of Rehabilitation Research and
Development, 39(6), 685-692. doi:10.1055/s-1999-9465

Vanlandewijck, Y. (1999). Field test evaluation of aerobic, anaerobic,
and wheelchair basketball skill performances. International Journal
of Sports Medicine, 20, 548-554.

Vanlandewijck, Y., Vliet, P. V., Verellen, J., & Theisen, D. (2006).
Determinants of shuttle run performance in the prediction of peak
VO, in wheelchair users. Disability and Rehabilitation, 28(20), 1259-
1266. doi:10.1080/09638280600554769

Vinet, A., Bernard, P. L., Ducomps, C., Selchow, O., Gallais, D. L.,
& Micallef, J. P. (1998). A field deceleration test to assess total whe-
elchair resistance. International Journal of Rehabilitation Research,
21(4), 397-401. doi:10.1097/00004356-199812000-00007

Vinet, A., Bernard, P. L., Poulain, M., Varray, A., Gallais, D.
L., & Micallef, J. P. (1996). Validation of an incremental field
test for the direct assessment of peak oxygen uptake in whe-
elchair-dependent athletes. Spinal Cord, 34, 288-293. doi:10.
1038/s¢.1996.52

Vinet, A., Gallais, D. L., Bouges, S., Bernard, P. L., Poulain, M.,
Varray, A., & Micallef, J. P. (2002). Prediction of VO,peak in whe-
elchair-dependent athlets from the adapted Leger and Boucher test.
Spinal Cord, 40(10), 507-512. doi:10.1038/sj.s¢c.3101361

PREPARACIO FiSICA | PHYSICAL PREPARATION I

Apunts. Educaci6 Fisica i Esports. 2019, nim. 135. 1r trimestre (gener-marg), pag. 68-81. ISSN-0214-8757

81


https://doi.org/10.1007/BF00428958
https://doi.org/10.1016/j.apmr.2007.05.016
https://doi.org/10.1038/sj.sc.3100774
https://doi.org/10.1038/sj.sc.3100774
https://doi.org/10.1136/bjsm.22.4.141
https://doi.org/10.1111/j.1475-097X.2011.01014.x
https://doi.org/10.1111/j.1475-097X.2011.01014.x
https://doi.org/10.1055/s-1999-9465
https://doi.org/10.1080/09638280600554769
https://doi.org/10.1097/00004356-199812000-00007
https://doi.org/10.1038/sc.1996.52
https://doi.org/10.1038/sc.1996.52
https://doi.org/10.1038/sj.sc.3101361

ENTRENAMENT ESPORTIU | SPORTS TRAINING

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

DOI: http://dx.doi.org/10.5672/apunts.2014-0983.cat.(2019/1).135.06

Benefits of Mental
Practice in Sport
Practice

Bryan Montero Herrera'™
Pedro Carazo Vargas?

"University of Costa Rica (San José, Costa Rica).
2School of Physical Education and Sport, University of Costa Rica
(San José, Costa Rica).

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 (identification,
selection, eligibility, inclusion) were followed. A search
was performed on the databases ERIC, SPORTDiscus, Ac-
ademic Search Complete and PubMed using the keywords
“mental practice and sport”, “kinaesthetic practice and
sport”, “mental training and sport”, “mental preparation
and sport”, “motor imagery and sport” and “visual prac-
tice and sport”, and same keywords in Spanish language.
With these searches, a total of 11390 articles were obtained,
which included 59 studies. The exclusion criteria were pop-
ulations with a diagnosis of schizophrenia, dementia or
some type of cancer; not including 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).

The first mention of MP dates back to 1890, when
William James stated that “each representation of
movement somehow arouses the actual movement”

Beneficis de la practica
mental en la practica
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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 Us ha augmentat en la practica esportiva. Per dur a
terme aquesta revisio es van seguir les quatre etapes identifica-
des a la declaraci6 PRISMA (identificacio, seleccid, elegibilitat,
inclusi®). Es va realitzar una cerca en les bases de dades ERIC,
SPORTDiscus, Academic Search Complete i PubMed, utilitzant
les paraules clau en angles: “mental practice and sport”, “ki-
nesthetic practice and sport”, “mental trainingand sport”, “men-
tal preparation and sport”, “motor imagery and sport”, “visual
practice and sport”, i aquestes mateixes paraules clau en castella.
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 al-
gun tipus de cancer, no incloure la PM com a variable indepen-
dent 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, autoconfianga, concentracid i motivacid, serveix
també per a la rehabilitacié esportiva, el desenvolupament de la
forca i una combinacié de la PM amb el moviment real aconse-
gueix resultats més positius.

Paraules clau: practica visual, practica cinestesica, motiva-
ci6, forca, rehabilitaci6 esportiva

Introduccio

Les persones que realitzen exercici, sigui de forma re-
creativa o competitiva, es troben immerses en un ambient
on els canvis es poden veure dia a dia. Hi ha diferents
sistemes o formes d’entrenament que ajuden a augmentar
cadascuna de les seves capacitats fisiques, un d’aquests
tipus d’entrenaments €s la practica mental (PM).

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
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(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 Vodi¢ar, 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; MaclIntyre, 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, Maclntyre 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
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

moviment actual” (pag. 562), perd, no és fins al 1994
que es parla de la PM com d’una metodologia benefi-
ciosa en I’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 tec-
nica d’execuci6 fins a calmar 1’ansietat precompetitiva.

Abans de continuar avangant €s 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 preparacié 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’ds de
la imatgeria motora d’una forma sistematica i en una ex-
tensi6 de temps més llarga per millorar alguna habilitat
en absencia de moviments corporals.

Pero que és la PM? Aquest concepte és definit per
Baeck et al. (2012) com la “execuci6 mental d’una ac-
ci6 sense moviment corporal manifest” (pag. 27). Per la
seva banda Moran, Guillot, Maclntyre i Collet (2012) Ia
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 1’activacid
dels musculs” (pag. 54), en si aquests autors conclouen
que el que es fa és una representacié 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’autovisualitzacid “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 aix0 activa la regi6 occipital i el lobul parietal
superior (Rozand et al., 2014).

Per la seva banda la segona practica fa al-lusi6 a la
practica cinestésica, la qual “requereix 1’habilitat de sen-
tir, a més de les experiencies somato-sensorials relacio-
nades al moviment (percebre la contraccié del miscul
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
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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; Carde-
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?

Method
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:
“mental practice and sport”, “kinaesthetic practice
and sport”, “mental training and sport”, “mental
preparation and sport”, “motor imagery and sport”,

simulacié de 1’execucié d’un llancament, un servei, una
puntada o alguna destresa basica esportiva que impliqui
sentir la contraccié o la forca generada a nivell muscular
perque presenta més activacid en estructures associades
al moviment i en el 10bul 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 tre-
ballen en I’esport com a: motivacid, autoconfianga, an-
sietat precompetitiva, rehabilitacid, millora de forca, en-
trenament, entre altres (Bales & Bales, 2012; Cardenas,
Conde, & Perales, 2015; Cumming & Williams, 2013;
Eaves, Riach, Holmes, & Wright, 2016; Kahrovi¢,
Radenkovi¢, Mavri¢ & Muri¢, 2014; Maclntyre et al.,
2013; Martin, 2012; Ohuruogu, Jonathan, & Ikechukwu,
2016; Ridderinkhof & Brass, 2015; Schack, Essig,
Frank, & Koester, 2014; Slimani, Tod, Chaabene, Miar-
ka, & Chamari, 2016; Slimani, Bragazzi et al., 2016;
Visek, Harris, & Blom, 2013). Recentment han apare-
gut nous articles que amplien cadascuna de les variables
esmentades previament i a més se n’inclouen d’altres
com I’activitat transcraneal quan es fa PM, o realitzen
una comparaci6 entre si és millor efectuar un moviment,
imaginar-lo o fer una combinaci6 entre ambdues per fa-
cilitar 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 I’esport, analitzant variables
comentades anteriorment. Les seccions dins d’aquesta
revisio inclouen temes com l’activitat transcraneal, des-
envolupament de la forca, ansietat precompetitiva, auto-
confianga, concentracid, motivacid, processos de rehabi-
litacié esportiva i un dltim apartat titulat PM, PMR o la
combinaci6 d’ambdues, que és millor?

Metodologia
Procediment per a la selecci6 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 ’any 2017.

Per dur a terme la recopilacié dels articles, la cerca
es va efectuar incloent les paraules clau en anglés i en
castella, respectivament, en un Unic descriptor, i aques-
tes van ser: “mental practice and sport”, “kinesthetic
practice and sport”, “mental training and sport”, “men-
tal preparation and sport”, “motor imagery and sport”,
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“visual practice and sport”, “practica mental y de-
porte”, “practica kinestésica y deporte”, “entre-
namiento mental y deporte”, “preparacion mental y
deporte”, “imagineria motora y deporte” and “prac-
tica visual y deporte”. The search sought to identify
the presence of these words be it in the title, ab-
stract or keywords 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.

“visual practice and sport”, “practica mental y deporte”,
“préactica kinestésica y deporte”, “entrenamiento mental
y deporte”, “preparacion mental y deporte”, “imagi-
neria motora y deporte” i “practica visual y deporte”.
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-
si0) identificades a la declaraci6 PRISMA (Liberati et
al., 2009) per cadascun dels autors.

Es van incloure estudis que complissin amb les se-
gilients caracteristiques: recerques publicades amb un
rang de sis anys (2012-2017), a més que estiguessin
en idioma espanyol o anglés, que existis una relaci
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’esquizofreénia,
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 identificacié de la duplica-
ci6 dels articles es va efectuar manualment. Abans d’ini-
ciar el procés de seleccid, tots dos revisors van analitzar
i 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’inclusio, 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=11390) 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=2994
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=2940
* 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=11390) per paraules clau

segons cercador:

* Mental practice and sport (E, Sy 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 y deporte (E, Sy A), n=2994
Practica kinestésica y deporte (E, Sy A), n=1
Entrenamiento mental y deporte (E, Sy A), n=1
Preparacion mental y deporte (E, Sy A), n=2994
Imagineria motora y deporte (E, Sy A), n=199
Practica visual y deporte (E, Sy A), n=2940
* 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 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
Seleccid Articles que van passar a revisio de titol, abstract i
text complet (n=204)
Elegibilitat Articles que van passar la segona revisio per ser

inclosos en I'estudi (n1=59)

|

Inclusio » 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), Mizuguchi et
al. (2016), Wilson et al. (2016) and Henz and Scholl-
horn (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 duguin a terme la tas-
ca i provocant aixi un 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 i Schollhorn (2017) recolzen
el principi fonamental de la PM, que estableix que hi
ha una activaci6 del cervell quan s’imagina el moviment
similar 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).

20

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

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 1283
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, Oo-
men, Vanderstraeten i Vingerhoets (2015). En I’article
d’Oostra et al. (2015), es va treballar amb una poblaci6
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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.

MP, 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.

de subjectes amb accident cerebrovascular, es va acon-
seguir demostrar que la PM pot ajudar-los a millorar
la seva qualitat de vida, pero, fan 1’observacié que sé6n
necessaries més recerques en temes de rehabilitaci6 es-
portiva 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 MP-RMP when practis-
ing a given technique; however, the results are more
positive with MP-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 marathon; Ay,
Halaweh and Al-Taieb (2013) in volleyball; Batt-
aglia 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 significati-
vament del mesurament pre al post, no obstant aixo, el
canvi més gran es va aconseguir en la condicié6 de PM-
PMR. Quant a I’activacié de zones corticals mesurades
amb el fMRI, es van poder notar canvis significatius del
primer a I’Gltim mesurament tant a la ma afectada com en
la no afectada en els grups PM-PMR i 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;
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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 aix0, en aquesta revisio es va aconseguir compro-
var que, si les persones duen a terme una PM simulant
I’aixecament d’algun objecte o efectuant alguna con-
traccid, es genera I’activaci6 dels musculs implicats en
aquesta accio, addicionalment les zones corticals activa-
des son exactament les mateixes. Aquesta pot ser una de
les raons per explicar 1’augment de la for¢a amb la PM
encara 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 ralk), self concept, ansietat
precompetitiva, autoconfianga, 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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Abstract

In order to observe if there is a relationship between exter-
nal load and the design of the different training exercises in
relation to the levels of approach, space, opposition and type
of game, a prospective, observational and descriptive study
was carried out in 15 training sessions of a Copa Catalunya
team during the competitive period of the 2017-2018 season.
From each training session, external load was recorded by
accelerometry (Polar Pro Team) and the exercises performed
(n = 18) were analysed with the following variables: level-1
accelerations (A-1), 0.5 to 0.99 m/s?; level-2 accelerations
(A-2) 1to 1.99 m / s%; level-3 accelerations (A-3), 2 to 2.99
m/s?; level-4 accelerations (A-4), 3 to 50 m/s?; level-1 de-
celerations (D-1), -0.5 to -0.99 m / s?; level-2 decelerations
(D-2), -1 to -1.99 m / s?, level-3 decelerations (D-3), -2 to
-2.99 m / s? and level-4 decelerations (D-4), -3 to -50 m/s?.
Subsequently, a descriptive analysis of the central tendency
was carried out and the external load variables were relat-
ed to the levels of approach, space, opposition and the type
of game through Spearman’s Rho. Significant relationships
were observed between level III of approach with Total A-D
3 (rho=-0.727, p = .001) and Total A-D 3-4 (rho =-0.727,
p =.001). Trends were also found in the relationship between
level IIT of approach and A-3, D-3 and for opposition with
D-3, Total A-D 3 and A-D 3-4. The results could suggest,
in this specific context, that levels of approach III and IV,
as well as opposition, shooting exercises and small games
are related to the intensity (quality) and volume (quantity)
of external load during practices. Control of external load
by accelerometry can be a useful tool when designing and
programming the training load and its intensity.

Keywords: training workload, quality, quantity, intensi-
ty, small games, opposition
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Resum

Amb D’objectiu d’observar si existeix relacié entre la carrega
externa i el disseny dels diferents exercicis de 1’entrenament
en relacié amb els nivells d’aproximaci, 1’espai, 1’oposicié i
el tipus de joc, es realitza un estudi prospectiu, observacional
i descriptiu per 15 sessions d’entrenament d’un equip de Copa
Catalunya dins del periode competitiu durant la temporada
2017-2018. De cada sessié d’entrenament es registra la carrega
externa mitjancant accelerometria (Polar Pro Team) i s’analit-
zen dels exercicis realitzats (n = 18) amb les segiients variables:
acceleracions de nivell 1 (A-1), 0.5 a 0.99 m/s?; acceleracions
de nivell 2 (A-2) 1 a 1.99 m/s?; acceleracions de nivell 3 (A-3),
22 a 2.99 m/s?; acceleracions de nivell 4 (A-4), 3 a 50 m/s?%;
desacceleracions de nivell 1 (D-1), -0.5 a —0.99 m/s?; desacce-
leracions de nivell 2 (D-2), -1 a -1.99 m/s?; desacceleracions
de nivell 3 (D-3), -2 a -2.99 m/s? i desacceleracions de nivell
4 (D-4), -3 a -50 m/s?>. Posteriorment es realitza una analisi
descriptiva de tendéncia central i es relacionen les variables de
carrega externa, amb els nivells d’aproximacid, 1’espai, 1’oposici6 i
el tipus de joc mitjangant la Rho de Spearman. S’observen relacions
significatives entre el nivell III d’aproximacié amb el Total
A-D 3 (rho=-0.727; p=.001) i Total A-D 3-4 (rho=-0.727,
p =.001). També s’han trobat tendencies en la relacid del nivell
III d’aproximacié amb A-3, D-3 i per a ’oposici6 amb D-3,
Total A-D 3 i A-D 3-4. Els resultats podrien suggerir que, en
aquest context concret, els nivells d’aproximacié III i IV, aixi
com 1’oposicid, els exercicis de tir i el joc reduit guarden rela-
ci6 amb la intensitat (qualitat) i volum (quantitat) de la carrega
externa de ’entrenament. El control de la carrega externa mit-
jancant accelerometria pot ser una eina util per al disseny i la
programaci6 de la carrega de ’entrenament i la seva intensitat.

Paraules clau: carrega d’entrenament, qualitat, quantitat,
intensitat, joc reduit, oposicié
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Accelerometria en basquet. Estudi de la carrega externa durant els entrenaments

Accelerometry in Basketball. Study of External Load during Practice

Introduction

Basketball is defined as a sport in which continu-
ous changes in direction, accelerations and deceler-
ations, sprints, sideways displacements, jumps, con-
tacts and specific skills predominate stochastically
(Abdelkrim, El Fazaa, & El Ati, 2007; Chaouachi et
al., 2009; Klusemann, Pyne, Hopkins, & Drinkwa-
ter, 2013; Mclnnes, Carlson, Jones, & McKenna,
1995; Oliveira-Da-Silva, Sedano-Campo, & Redon-
do-Castan, 2013). These actions take place intermit-
tently during the high-intensity time, and they wane
over the course of a competition (Narazaki, Berg,
Stergiou, & Chen, 2009; Scanlan, Dascombe, Kid-
caff, Peucker, & Dalbo, 2015).

Control of the training load in team sports has
always been an extremely important topic for physi-
cal trainers and coaches in both amateur and profes-
sional sports (Calleja-Gonzalez & Terrados, 2009;
Foster, Rodriguez-Marroyo, & Koning, 2017).
The advent and evolution of the new sport moni-
toring technologies, like time-motion analysis (Ab-
delkrim et al., 2007), global positioning systems
(GPS) (Cummins, Orr, O’Connor, & West, 2013)
and accelerometers (Boyd, Ball, & Aughey, 2013;
Colby, Dawson, Heasman, Roglaski, & Gabbett,
2014) have led to a qualitative leap in our ability to
quantify and monitor athletes’ external load (Capar-
ros, Casals, Solana, & Pefia, 2018). We have gone
from monitoring athletes’ external load with formu-
las like load units (LU) (Solé, 2002), which con-
siders the volume (min) and specificity of the tasks
according to whether they are generic, general,
directed, special or competitive (Seirul-lo, 1993),
in which there was no objective data, and the as-
sumption was that the greater the specificity of the
task, the greater the load, to currently monitoring
players’ external load with GPS and accelerometers
that provide objective data on what may happen on
the court or pitch in both training and competition
(Boyd et al., 2013). These data, obtained in the
form of total distances, distances at different speed
levels, number of sprints, number of accelerations
and decelerations and levels of intensity provide
useful information for decision making. Conclu-
sions have been reached that with these devices, it
is possible to adjust the loads of each practice using
objective data and to individualise them according
to the player’s position (Foster et al., 2017) in an

Introduccio

El basquet es defineix com un esport on predominen de
forma estocastica continus canvis de direccid, accelera-
cions i desacceleracions, esprints, desplacaments late-
rals, salts, contactes i habilitats especifiques (Abdelkrim,
El Fazaa, & El Ati, 2007; Chaouachi et al., 2009; Klu-
semann, Pyne, Hopkins, & Drinkwater, 2013; Mclnnes,
Carlson, Jones, & McKenna, 1995; Oliveira-Da-Silva,
Sedano-Campo, & Redondo-Castan, 2013). Aquestes
accions es produeixen de forma intermitent durant el
temps a alta intensitat, la qual va disminuint durant el
transcurs del temps de la competicié (Narazaki, Berg,
Stergiou, & Chen, 2009; Scanlan, Dascombe, Kidcaff,
Peucker, & Dalbo, 2015).

El control de la carrega en els esports d’equip
sempre ha estat un tema de molta importancia per a
preparadors fisics i entrenadors tant en 1’ambit ama-
teur com en el professional (Calleja-Gonzalez & Te-
rrados, 2009; Foster, Rodriguez-Marroyo, & Koning,
2017). L’aparici6 i ’evolucié de les noves tecnolo-
gies de seguiment en els esports, com Time-motion
analysis (Abdelkrim et al., 2007), els sistemes de po-
sicionament global (GPS) (Cummins, Orr, O’Connor,
& West, 2013), i els accelerometres (Boyd, Ball, &
Aughey, 2013; Colby, Dawson, Heasman, Roglaski,
& Gabbett, 2014), han comportat un salt qualitatiu a
I’hora de poder quantificar i controlar la carrega ex-
terna dels esportistes (Caparrds, Casals, Solana, &
Pefia, 2018). S’ha passat de controlar la carrega ex-
terna dels esportistes amb férmules com les Unitats de
carrega (UC) (Solé, 2002), on es contempla el volum
(min) i I’especificitat de les tasques en funcié de si sén
generiques, generals, dirigides, especials o competi-
tives (Seirul-lo, 1993), en les quals no teniem dades
objectives, i donant-se per valid, que a major especi-
ficitat de la tasca, major era la carrega. Actualment
controlar la carrega externa dels jugadors amb GPS i
accelerometres que ens ofereixen dades objectives del
que realment pot succeir a la pista o al camp tant en
entrenaments com en competicié (Boyd et al., 2013).
Aquestes dades que obtenim com a distancies totals,
distancies a diferents nivells de velocitat, nombre de
esprints, nombre d’acceleracions, desacceleracions i
nivells d’intensitat, proporcionen informacié que faci-
lita la presa de decisions per, mitjangcant aquests dispo-
sitius, ajustar les carregues de cada entrenament amb
dades objectives, i individualitzar segons la posicié
del jugador (Foster et al., 2017), i d’aquesta manera
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attempt to lower the risk of injury (Caparroés et al.,
2016) due to players having excess and defective
loads (Caparrds et al., 2018; Colby et al., 2014;
Gabbett, 2016; Gabbett & Domrow, 2007; Gabett
& Ullah, 2012). The data from accelerometers, ex-
ternal load (which is considered the dose) and in-
ternal load obtained from data like heart rate (HR)
and subjective perception of effort (SRPE), which is
considered the response to exercise, have even been
related to more precise control of the load (Scanlan,
Wen, Tucker, & Dalbo, 2014).

In basketball, just like in other team sports,
high-intensity accelerations and changes in direction
and the capacity to make repeated high-intensity ef-
forts are crucial to the game (Gabbett, 2015; Casa-
michana, Calleja, Castellano, & Castagna, 2012).
Likewise, other classifications and proposals have
emerged to monitor training without these new tech-
nologies, such as the Schelling classification (Schell-
ing & Torres, 2013), which suggests classifying bas-
ketball exercises into levels of approach which range
from general (levels 0-, 0+, I), directed (levels II,
IIT) and special (IV) to competitive (V). For the court
tasks in basketball, directed level 3 corresponds to
the exercises or tasks which encompass 1v0, 2v0
and 3vO0; special level 4 corresponds to the exercis-
es which encompass 1v1, 2v2, 2vX, 3x3, 3vX, 4x0
and 4vX; and competitive level 5 only encompasses
exercises 5v4 and 5vX.

In order to understand what variables affect or
may affect the external load in basketball, such as
space and opposition, the purpose of this study is
to relate the external load of the exercises or tasks
performed by recording accelerations of a semi-pro-
fessional amateur basketball team with levels of ap-
proach (Schelling & Torres, 2013), space according
to whether they are playing half-court or full-court,
opposition and type of game (shots, numerical superi-
ority and small games). The objective of this research
is to observe whether there is a relationship between
the levels of approach of the exercises and external
load during training, and whether the variables that
define the design and complexity of the training ex-
ercises, such as space, opposition and type of game,
can also define the quantity of external load to which
the players are exposed.

reduir el risc de lesié (Caparrds et al., 2016) per excés
i per defecte de carrega en els jugadors (Caparrds et
al., 2018; Colby et al., 2014; Gabbett, 2016; Gabbett
& Domrow, 2007; Gabett & Ullah, 2012). Fins i tot
s’han relacionat les dades dels accelerometres, carre-
ga externa, la qual cosa es considera la dosi, amb la
carrega interna obtinguda amb dades com la freqiién-
cia cardiaca (HR) i la percepcid subjectiva de 1’esforg
(sRPE), la qual cosa es considera la resposta a ’exer-
cici, per obtenir un control més precis de la carrega
(Scanlan, Wen, Tucker, & Dalbo, 2014).

En el basquet, com en els esports d’equip, les acce-
leracions i canvis de direccié a alta intensitat i la capa-
citat de poder realitzar esforcos repetits d’alta intensitat
s6n determinants en el joc (Casamichana, Castellano,
Calleja-Gonzalez, San Roman, & Castagna, 2013; Gab-
bett, 2015). D’altra banda han sorgit altres classifica-
cions i propostes per controlar i programar 1’entrenament
sense aquestes noves tecnologies com la classificacié de
Schelling (Schelling & Torres, 2013), que proposa classi-
ficar els exercicis en el basquet en nivells d’aproximacid
que van d’un caracter general (nivells 0-, 0+, I), dirigit
(nivells II, IIT), especial (IV) al competitiu (V). Per a les
tasques de pista en el basquet, el nivell 3 dirigit corres-
pon als exercicis o tasques que abasten el 1v0, 2v0 i 3vO0.
El nivell 4 especial correspon als exercicis que abasten
del 1vl, 2v2, 2vX, 3x3, 3vX, 4x01i4vX . I el nivell 5
competitiu que contempla solament els exercicis de 5v4 i
S5vX.

Amb motiu d’entendre les variables que afecten o po-
den afectar a la carrega externa en el basquet, com so6n
I’espai i 1’oposicid, 1’objecte d’estudi és el de relacio-
nar la carrega externa dels exercicis o tasques realitzades
mitjancant el registre d’acceleracions d’un equip de bas-
quet amateur semiprofessional, amb els nivells d’apro-
ximaci6 (Schelling & Torres, 2013), I’espai en funci6
de si es juga en mitja pista o tota la pista, I’oposici6 i el
tipus de joc (tir, superioritats numeriques i joc reduit).
L’objectiu d’aquesta recerca és poder observar si exis-
teix relaci6 entre els nivells d’aproximaci6 dels exercicis
i la carrega externa durant I’entrenament. I al seu torn,
si les variables que defineixen el disseny i complexitat
dels exercicis d’entrenament, com 1’espai, 1’oposicio i
el tipus de joc, també poguessin definir la quantitat de
carrega externa a la qual s’exposen els jugadors i juga-
dores.
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Method
Participants

A sample of 11 semi-professional basketball players
(n=11) from group 2 in the Copa Catalunya (age:
25.5 £5.7 years; height: 1.94 +5.9 cm; weight:
87.4 + 8.6 kg) participated in the study, in which 15
complete training sessions were recorded. At the time
of the analysis (competitive period of the season),
the players were training 6.5 hours per week. All the
players, coaches and assistant directors of the team
were informed about the research protocol, and con-
sent was gotten from all of them before beginning the
study.

Recording the Variables

The data were recorded using the Polar Team Pro
devices, these tools have a 200-Hz MEMS motion
sensor (accelerometer, gyroscope, digital compass)
and an integrated 10-Hz GPS. The sensors were ed-
ited in the programme to register 4 different levels
of accelerations and decelerations. Each player was
always assigned the same device, which was designed
to measure and specifically record the sport parame-
ters, in this case accelerations and decelerations. Only
the accelerometer from the Polar Team Pro system
was used (Boyd, Ball, & Aughey, 2011; Gabbett,
2013; Varley, Fairweather, & Aughey, 2012). Even
though the Polar Team Pro devices come with a GPS
along with the accelerometer, when recording indoor,
as with basketball (Montgomery, Pyne, & Minahan,
2010), GPS is not reliable, although it is with outdoor
recording (Aughey, 2011; Davies, Young, Farrow, &
Bahnert, 2013; Gongalves, Figueira, Magas, & Sam-
paio, 2013). In order for the GPS to properly record
indoor data, an indoor positioning system (IPS) must
be installed. In this case, this technology was not
available, so the work only centred on accelerations
and decelerations.

Variables Studied

The variables of interest analysed in order to con-
duct the study were the ones listed below. At the
level of accelerations and decelerations per minute:
Level-1 accelerations (A-1), Level-2 accelerations
(A-2), Level-3 accelerations (A-3), Level-4 accel-
erations (A-4); Level-1 decelerations (D-1), Level-2

Metodologia
Participants

Una mostra d’11 jugadors (n=11) de basquet semi-
professionals del grup 2 de Copa Catalunya (edat:
25.5 +5.7 anys; altura: 1.94 +5.9 cm; pes: 87.4 + 8.6 kg)
va participar en l’estudi, en el qual es van registrar
15 sessions d’entrenament completes. Al moment de
I’estudi (periode competitiu de la temporada), els juga-
dors estaven entrenant 6.5 h a la setmana. Tots els ju-
gadors, entrenadors, i directius adjunts a 1’equip, van
ser informats sobre el protocol de recerca, i es va obte-
nir un consentiment per part de tots abans que comencés
I’estudi.

Registre de variables

Les dades s’han registrat amb els dispositius Polar Team
Pro. El dispositiu té un sensor de moviment MEMS,
200 Hz (accelerometre, giroscopi, bruixola digital), i
GPS integrat de 10Hz. Els sensors s’han editat al pro-
grama per registrar 4 nivells diferents d’acceleracions i
desacceleracions. A cada jugador se li ha assignat sem-
pre el mateix dispositiu, dissenyat per al mesurament i
el registre especific de parametres esportius, en aquest
cas, acceleracions i desacceleracions. S’utilitza Uni-
cament 1’accelerometria, del Sistema Polar Team Pro
(Boyd, Ball, & Aughey, 2011; Gabbett, 2013; Varley,
Fairweather, & Aughey, 2012). Encara que els dispo-
sitius Polar Team Pro tenen integrat el GPS també jun-
tament amb 1’accelerometre, quan registrem en indoor,
com és el cas del basquet (Montgomery, Pyne, & Mina-
han, 2010), les dades del GPS no sén fiables, tot i que
si que ho son per a registres outdoor (Aughey, 2011;
Davies, Young, Farrow, & Bahnert, 2013; Gongalves,
Figueira, Macas, & Sampaio, 2013). Perque el GPS re-
gistri bé les dades indoor és necessari instal-lar un Siste-
ma de Posicionament en Interiors (IPS). En aquest cas,
no es disposa d’aquesta tecnologia per la qual cosa el
treball se centrara només en les acceleracions i desacce-
leracions.

Variables estudiades

Les variables d’interés analitzades per poder realitzar
I’estudi han estat les segiients. A nivell d’acceleracions
i desacceleracions per minut; Acceleracions de nivell 1
(A-1) , Acceleracions de nivell 2 (A-2) Acceleracions
de nivell 3 (A-3), Acceleracions de nivell 4 (A-4),
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decelerations (D-2), Level-3 decelerations (D-3),
Level-4 decelerations (D-4); Total accelerations (To-
tal-A), Total decelerations (Total-D), Total acceler-
ations and decelerations (Total A-D), Total acceler-
ations and level-3 decelerations (Total A-D 3), Total
accelerations and level-3-4 decelerations (Total A-D
3-4), Total accelerations and level-1-2 decelerations
(Total A-D 1-2).

These accelerations and decelerations are clas-
sified into 4 levels according to their intensity, con-
sidering accelerations-decelerations levels 1-2 low in-
tensity and accelerations-decelerations levels 3-4 high
intensity. A-1 encompass between 0.50 m/s? and 0.99
m/s?, A-2 between 1.00 m/s? and 1.99 m/s?2, A-3 be-
tween 2.00 m/s? and 2.99 m/s2, A-4 between 3.00
m/s2 and 50.00 m/s%2, D-1 between -0.50 m/s? and
-0.99 m/s2, D-2 between -1.00 m/s? and -1.99 m/
s2, D-3 between -2.00 m/s2 and -2.99 m/s?, and D-4
between -3.00 m/s? and -50.00 m/s2. Total-A is the
sum of A-1, A-2, A-3, A-4; Total-D is the sum of
D-1, D-2, D-3, D-4; Total A-D is equivalent to the
sum of all the accelerations and decelerations. Total
A-D 3 encompasses only the sum of A-3 and D-3;
Total A-D 3-4 is the sum of A-3, A-4, D-3, D-4; and
Total A-D 1-2 is the sum of A-1, A-2, D-1, D-2.

The levels of approach of each exercise or task are
considered according to the adapted classification of
Schelling and Torres (2013); Level 3 directed corre-
sponds to the exercises or tasks that encompass 1v0,
2v0 and 3v0. Level 4 special corresponds to the exer-
cises that encompass 1v1, 2v2, 2vX, 3x3, 3vX, 4x0,
4vX and 5v0. And level 5 competitive includes only
the exercises of 5v5, unlike the level 5 of Schelling
and Torres (2013), which also includes 4v4.

The space variable considers whether the exercise
or task is performed on the full-court (1/1) or the half-
court (1/2). Another of the variables considered is op-
position, in tasks with or without opposition. And final-
ly, we distinguish three kinds of tasks: shot tasks, tasks
with numerical superiorities, and small games tasks,
which encompass all of them except 1v1 and 5v5.

Procedure

Fifteen training sessions were recorded within the
competitive period of the 2017-2018 season. In each
session, each player’s accelerations and decelerations
were obtained in the different tasks or exercises. Once
all the data from the training sessions were recorded,

Desacceleracions de nivell 1 (D-1), Desacceleracions
de nivell 2 (D-2), Desacceleracions de nivell 3 (D-3),
Desacceleracions de nivell 4 (D-4), Total d’accelera-
cions (Total-A), Total desacceleracions (Total-D), Total
d’acceleracions i desacceleracions (Total A-D), Total
acceleracions i desacceleracions de nivell 3 (Total A-D
3), Total acceleracions i desacceleracions de nivell 3 i
4 (Total A-D 3-4), Total d’acceleracions i desaccelera-
cions de nivell 1-2 (Total A-D 1-2).

Aquestes acceleracions i desacceleracions es classi-
fiquen en 4 nivells segons la seva intensitat, considerant
les acceleracions-desacceleracions de nivell 1-2 de bai-
xa intensitat i les acceleracions-desacceleracions de ni-
vell 3-4 d’alta intensitat. Les A-1 abasten entre (0.50 m/
s2, 0.99 m/s?), les A-2 entre (1.00 m/s2, 1.99 m/s2), les
A-3 entre (2.00 m/s?, 2.99 m/s?), les A-4 entre (3.00
m/s?, 50.00 m/s?), les D-1 abasten entre (-0.50 m/s2,
-0.99 m/s?), les D-2 entre (-1.00 m/s2, -1.99 m/s?),
les D-3 entre (-2.00 m/s2, -2.99 m/s?), les D-4 entre
(-3.00 m/s2, -50.00 m/s?). El Total-A és el sumatori de
A-1, A-2, A-3, A-4. El Total-D és el sumatori de D-1,
D-2, D-3, D-4. El Total A-D equival al sumatori de to-
tes les acceleracions i desacceleracions. El Total A-D 3
contempla solament la suma de A-3 i D-3. El Total A-D
3-4 és el sumatori d’A-3, A-4, D-3, D-4; i el Total A-D
1-2 és la suma d’A-1, A-2, D-1, D-2.

Es contemplen els nivells d’aproximacié de cada
exercici o tasca, segons la classificacié de Schelling i
Torres (2013), adaptada; Nivell 3 dirigit correspon als
exercicis o tasques que abasten el 1v0, 2v0 i 3v0. El
nivell 4 especial correspon als exercicis que abasten del
1vl, 2v2, 2vX, 3x3, 3vX, 4x0, 4vX i 5v0. I el nivell 5
competitiu que contempla solament els exercicis de 5v5,
a diferencia del nivell 5 de Schelling i Torres (2013) que
contempla el 4v4.

La variable de I’espai contempla si 1’exercici o tasca
es juga a tota la pista (1/1) o a mitja pista (1/2). Una
altra de les variables contemplada és 1’oposicid, en tas-
ques amb oposici6 i tasques sense oposicio. I per finalit-
zar es distingeixen les tasques en: tasques de tir, tasques
amb superioritats, i tasques de joc reduit, que les abas-
ten totes exceptuant I’1v1 i el 5v5.

Procediment

S’ha registrat 15 sessions d’entrenament dins del periode
competitiu de la temporada 2017-2018. De cada sessid
s’obtenen les acceleracions i desacceleracions de cada ju-
gador en les diferents tasques o exercicis. Una vegada es
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an average per minute of the quantity of accelerations
and decelerations was calculated for each exercise.

Statistical Analysis

The statistical analysis was performed with the IBM
SPSS Statistics programme for Mac. A descriptive,
observational, prospective study was performed.
First, a descriptive analysis of the central tendency
was carried out, and the normality of the variables
was determined. Given these results, the relation-
ship of the variables was determined by checking the
means for independent samples (Mann-Whitney U
test). Subsequently, the relations among the variables
was examined with Spearman’s Rho and their possi-
ble causality through linear regressions. The level of
significance in all cases was p < .05.

Results
Descriptive

The highest means for high-intensity accelerations
and decelerations per minute were recorded in exer-
cises like the 5x0 1/1 (5.13 £0.00), the 4x0+2x2
% (3.76 +£1.97), the 5x0+3x2 1/1(3.51 4+ 0.00)
and the 5x5 at 1/1 (mean=3.48+0.75). In con-
trast, shots in half-court (1.58 +0.23) and full-court
(0.84 £0.06), along with the 4x0 1/1 (1.78 +0.00),
and the 3x0 in both half-court (2.61 +0.00) and full-
court (2.42 +0.00), are the exercise with the low-
est total A-D 3-4 per minute. If we study the total
A-D, we find that 5x0 1/1(30.20 +0.00), 5x0+5x5
1/1(26.29 + 1.97), half-court shot (24.92 +2.09) and
5x5 1/1 (24.48 4+ 2.70) are the ones with the most total
accelerations and decelerations per minute, while 3 x0 2
(17.28 +£0.00), 3x0 1/1 (17.56 +0.00) and 5x0 + 3x2
1/1 (18.30 4+ 0.00) are the ones with the fewest.

The exercises are classified according to: levels of
approach (level III directed, level IV special and level
V competitive), space (full-court 1/1 and half-court 1/2),
opposition (with opposition, without opposition) and type
of game (shot, numerical superiority or small games)
(Table 2). The minimum and maximum values for each
variable recorded and exercises were analysed; the max-
imum accelerations and decelerations were found in the
continuous full-court 5x5 (570 Total A-D), and the min-
imum values were found in exercises like 2x0 1/1(64
Total A-D), 3x0 1/1(57 Total A-D) (Table 3).

registren totes les dades de les sessions d’entrenament,
de cada exercici es fa una mitjana per minut de la quanti-
tat d’acceleracions i desacceleracions.

Analisi estadistica

L’analisi estadistica es va realitzar amb el programa
IBM SPSS Statistics per Mac. Es realitza un estudi des-
criptiu, observacional i prospectiu. Primer es realitza
una analisi descriptiva de tendeéncia central i es determi-
na la normalitat de les variables. Atenent als resultats, es
determina la relaci6 de les variables mitjancant una com-
provaci6é de mitjanes per a mostres independents (prova
d’U de Mann-Whitney). Posteriorment s’analitzen les
relacions entre variables amb la Rho de Spearman i la
seva possible causalitat mitjan¢ant regressions lineals. El
nivell de significacid en tots els casos és de p < .05.

Resultats
Descriptiu

Les mitjanes més altes per a acceleracions i desaccele-
racions d’alta intensitat per minut es registren en exer-
cicis com el 5x0 1/1 (5.134+0.00), el 4x0 + 2x2 %
(3.76 £1.97), el 5x0 + 3x2 1/1(3.51 £0.00), i el
5x5 a 1/1(mitjana=3.48 + 0.75), en canvi el tir tant a
mitja pista (1.58 +0.23 com a tota pista (0.84 + 0.06),
juntament amb el 4x0 1/1(1.78 +0.00), i el 3x0 tant a
mitja pista (2.61 £+ 0.00) com a tota pista (2.42 + 0.00),
son I’exercici que menys Total A-D 3-4 per minut pro-
dueixen. Si s’estudia el Total A-D, es veu que el 5x0
1/1(30.20 £ 0.00), 5x0+5x5 1/1(26.29 +1.97), Tir
Y5 (24.92 +£2.09) i 5x5 1/1(24.48 +2.70) son els que
registren més acceleracions i desacceleracions totals per
minut i 3x0 %2 (17.28 £0.00), 3x0 1/1 (17.56 + 0.00)
i5x0 + 3x2 1/1 (18.30 £+ 0.00) s6n els que menys.

Els exercicis es classifiquen en funcié dels nivells
d’aproximaci6 (nivell III dirigit, nivell IV especial i ni-
vell V competitiu), de 1’espai (tota la pista (1/1) i mitja
pista (1/2)), de I’oposici6é (amb oposicid, sense oposicid)
i del tipus de joc (tir, superioritat o joc reduit) (taula 2).
S’han analitzat els valors minims i maxims per a cada
variable registrada i exercici. Els valors maxims d’acce-
leracions i desacceleracions s’han donat en el 5x5 con-
tinuat a tota pista (570 Total A-D), i els minims valors
en exercicis com a 2x0 1/1(64 Total A-D), 3x0 1/1(57
Total A-D) (taula 3).
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Table 1

Accelerations and decelerations per minute (mean and SD),
according to intensity and training exercise

Taula 1
Acceleracions i desacceleracions per minut (mitjana i DE),
segons intensitat i exercici d’entrenament

Classification

Accelerations per minute

Classificacio Acceleracions per minut
No. of
times
Nre.de Players
vegades Jugadors A-1 A-2 A-3 A-4 D-1 D-2 D-3
Mean
N SD

Levels of approach Mitana Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Nivell d’aproximacié DE Mitana DE Mitana DE Mitana DE Mitana DE Mitana DE Mitana DE Mitjana DE
Level 3 Directed
Nivell 3 Dirigit
2x0 11 1 10+0 3.64 +0.00 431 +0.00 1.24 +0.00 0.00 =+0.00 4.44 =+0.00 342 +0.00 1.11 =0.00
2x0 1/2 2 10+0 410 +0.67 589 +126 129 =+047 000 +0.00 468 =145 571 +107 116 =0.35
3x0 1/1 1 100 256 +0.00 444 +£000 131 £0.00 0.00 +0.00 3.08 +0.00 511 =+0.00 0.97 =+0.00
3x0 1/2 1 100 283 +0.00 494 +000 096 +0.00 0.00 +0.00 2.78 +0.00 4.11 +0.00 1.33 =+0.00
Shot 1/1
Tiro 1/1 2 8+1 559 +1.12 439 +052 0.19 +001 000 =+0.00 7.12 +048 387 =+091 0.65 =0.07
Shot 1/2
Tir 1/2 3 8x1 5.08 +125 7.11 +062 048 =+0.20 0.00 +0.00 4.45 =+1.67 6.70 +044 1.08 =+0.43
Level 4 Special
Nivell 4 Especial
3x3 1/1 4 111 344 +0.80 4.62 +090 142 =+0.18 0.00 +0.00 3.65 +0.80 4.63 =+0.67 125 +0.07
3x3 1/2 3 10+2 2.86 023 4.69 +0.13 1.62 +0.33 0.00 =+0.00 3.32 =+0.55 4.72 087 1.32 =+x0.06
4x0 1/1 1 9+0 450 +0.00 452 +£000 093 +0.00 0.00 +0.00 578 =+0.00 4.33 +0.00 0.80 =0.00
4x0 +2x2 1/1 2 101 345 224 468 082 193 x0.85 0.02 =+0.02 4.53 =+0.72 4.91 =089 147 +0.90
4x4 11 2 11+1 339 0.11 484 071 1.38 x0.10 0.01 =+0.02 3.94 =029 4.73 +0.00 140 =+0.19
4x4 1/2 2 91 3.78 +0.69 594 =+152 144 042 0.00 =+0.00 398 =+0.96 534 =+1.10 1.64 =+0.63
5x0 + 3x2 1/1 1 11+0 243 +0.00 463 +0.00 1.65 =+0.00 0.00 +0.00 3.07 +0.00 466 =+0.00 1.51 =0.00
5x0 1/1 1 10+0 5.67 +0.00 7.00 +0.00 2.13 +0.00 0.00 +0.00 6.13 +0.00 6.27 +0.00 2.43 =+0.00
11 3 11+0 3.61 045 552 =+0.09 1.41 028 0.00 =+0.01 392 =+0.67 4.97 =023 1.64 =+x0.19
Level 5 Competitive
Nivell 5 Competitiu
5x0+5x5 1/1 2 10 £1 444 1024 664 +033 156 =+0.16 0.00 =+0.00 524 =+0.66 6.60 =+0.60 1.53 +0.09
5x5 Conti 1

X oninuous 5 10£1 567 067 7.00 =053 213 %024 000 =001 613 058 627 029 243 =0.41
5x5 Continuat 1/1
5x5 Conti 1/2

X ~oniinuous 3 10£1 425 033 604 =034 161 %012 001 =000 4.86 +0.18 584 =025 1.58 0.0

5x5 Continuat 1/2
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Table 1
(Continued)

Taula 1
(Continuacio)

Classification
Classificacié

Accelerations per minute
Acceleracions per minut

No. of

times

Nre.de  Players Total Total

vegades Jugadors D-4 Total A Total D Total A-D Total A-D 3 A-D 3-4 A-D1-2

Mean
N SD
Levels of approach Mitana Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Nivell d’aproximacié DE Mitana DE Mitana DE Mitana DE Mitana DE Mitana DE Mitana DE Mitana DE
Level 3 Directed
Nivell 3 Dirigit
2x0 111 1 10+0 040 +0.00 9.20 +0.00 9.38 +0.00 18.58 +0.00 2.36 +0.00 2.76 +0.00 15.82 +0.00
2x0 1/2 2 10+0 022 +0.17 11.29 +3.04 11.77 £241 23.06 +545 245 +0.82 268 +0.99 20.38 +3.78
3x0 1/1 1 100 0.14 +0.00 831 +0.00 925 =+0.00 17.56 +£0.00 2.28 =+0.00 242 =+0.00 15.14 +0.00
3x0 1/2 1 100 031 +0.00 874 =+0.00 854 =+0.00 17.28 +£0.00 2.30 +0.00 2.61 =+0.00 14.67 +0.00
Shot 1/1
Tiro 1/1 2 8x1 0.00 +0.00 10.177 +0.51 1164 +1.62 21.82 +2.13 0.84 =+0.06 0.84 =+0.06 20.98 +2.07
Shot 1/2
Tiro 1/2 3 8+ 1 0.01 +0.01 12,67 +1.28 11.24 +£0.83 2492 +£2.09 156 +024 158 +0.23 23.34 +232
Level 4 Special
Nivell 4 Especial
3x3 11 4 11 +1 0.28 +0.07 9.37 =+1.39 9.81 +1.48 19.18 +2.87 266 +0.22 295 +0.29 16.23 =+3.01
3x3 1/2 3 10+2 0.33 +0.09 9.17 =+126 9.68 =+0.69 18.86 +1.95 294 +0.27 3.27 =+0.18 18.85 =*1.77
4x0 11 1 9+0 0.06 +0.00 9.94 +0.00 10.96 +0.00 20.91 +0.00 1.72 +0.00 1.78 +0.00 20.90 +0.00
4x0 + 2x2 111 2 101 0.33 +0.19 10.08 +2.69 11.24 +3.94 21.32 +6.63 341 +1.75 3.76 +1.97 21.32 +4.66
4x4 111 2 11 £1 0.21 +0.02 9.62 =+0.50 10.28 +0.69 19.90 +1.19 278 +0.29 3.01 +0.29 19.90 +1.93
4x4 1/2 2 91 0.31 +0.01 11.16 +2.70 11.26 +2.63 2242 533 3.07 +1.05 3.38 +1.05 2242 +4.28
5x0 + 3x2 1/1 1 11+0 0.35 +0.00 870 +0.00 9.59 =+0.00 18.30 +0.00 3.16 +0.00 3.51 +0.00 18.29 +0.00
5x0 1/1 1 10+0 0.57 +0.00 14.80 +0.00 1540 +0.00 30.20 +0.00 4.57 +0.00 5.13 +0.00 22.99 =+0.00
1 3 11+0 0.37 +0.09 10.54 +0.31 10.91 +0.26 21.45 +0.52 3.05 =+0.47 3.42 =+0.55 18.03 =x1.03
Level 5 Competitive
Nivell 5 Competitiu
5x0+5x5 1/1 2 10 £1 0.27 +0.07 12.64 =+1.24 1364 20.73 26.29 +1.97 3.09 =+0.07 3.36 +0.14 2293 =+1.83
5x5 Conti 11
X ~on !nuous 5 10 +1 0.57 +0.13 11.91 =*1.31 1256 =+1.40 24.48 270 3.10 +0.64 3.48 =+0.75 20.99 =+2.20
5x5 Continuat 1/1
ti 1/2

5x6 Continuous 1/ 3 10+1 029 =008 10.24 +0.34 1055 +0.58 20.79 =091 259 017 2.83 022 17.96 +0.85

5x5 Continuat 1/2
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Table 2 Taula 2
Classification of exercises by level of approach (Schelling & Classificacio dels exercicis per nivells d’aproximacio (Schelling &
Torres, 2013), space, opposition and type of game Torres, 2013), espai, oposicio i tipus de joc

Classification of exercises
Classificacio dels exercicis

Levels of approach Space
Nivells d’aproximacié Espai
Level 3 Directed Level 4 Special Level 5 Competitive Full-court (1/1) Half-court (1/2)
Nivell 3 dirigit Nivell 4 especial Nivell 5 competitiu Tota la pista (1/1) Mitja pista (1/2)
2x0 1/1 3x3 1/1 5x0+5x5 1/1 2x0 2x0

ENTRENAMENT ESPORTIU | SPORTS TRAINING I

5x5 continuous 1/1
2x0 1/2 3x31/2 5x5 continuat 1/1 3x0 3x0

5x5 continuous 1/2

3x0 11 4x0 11 5x5 continuat 1/2 3x3 3x3
3x0 1/2 4x0 + 2x2 11 4x0 4x4
shot 1/1 5x5 continuous 1/2
tir 11 x4 axa 5x5 continuat 1/2
shot 1/2 shot
tir 1/2 4x4 1/2 4x0+2x2 ir
5x0 + 3x2 1/1 5x0+3x2
5x0 1/1 5x0+5x5
11 5x0
5x5 continuous 1/1
5x5 continuat 1/1
11
shot
tir
Opposition Type of game
Oposicio Tipus de joc
With opposition Without opposition Shot Superiority Small game
Amb oposicid Sense oposicid Tir Superioritat Joc reduit
3x3 1/1 2x0 1/1 S::)z /1 1/ ! 5x0+3x2 2x0 1/1
3x3 1/2 2x0 1/2 shot 1/2 11 2x0 1/2
tir 1/2
4x0 + 2x2 11 3x0 1/1 3x0 1/1
4x4 11 3x0 1/2 3x0 1/2
4x4 1/2 4x0 11 3x31/1
5x0 + 3x2 1/1 5x0 1/1 3x31/2
shot 1/1
5x0+5x5 tir 14 4x0 11
5x5 continuous 1/1 shot 1/2
5x5 continuat 1/1 tir 1/2 O +2x211
5x5 continuous 1/2
5x5 continuat 1/2 axa 1/t
1 4x4 1/2

5x0 + 3x2 1/1
5x0
1
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Table 3
Minimum and maximum values per exercise for Total A, Total D,
Total A-D, Total A-D 3-4 and Total A-D 1-2

Taula 3
Valors minims i maxims per a Total A, Total D, Total A-D, Total A-D
3-4 i Total A-D 1-2

Minimum-maximum accelerations and decelerations
Acceleracions i desacceleracions, minims i maxims

. Total A Total D Total A-D ATSti . A_TS‘TE )
Exercicis Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
2X0 111 32 48 32 52 64 100 1 29 57 97
2X0 1/2 86 149 90 158 183 301 1 78 169 269
3X0 111 25 29 32 39 57 82 2 23 51 77
3X0 1/2 41 65 41 65 82 130 6 29 57 118
3X3 111 37 89 37 93 74 281 11 48 111 233
3X31/2 41 115 42 130 82 239 6 42 57 197
4X0 11 48 69 55 69 104 146 1 21 94 132
4X0 11 +2X2 1/2 29 88 32 103 61 190 6 35 55 158
ax4 11 63 112 60 114 130 224 4 41 111 189
ax4 1/2 69 171 81 160 150 317 13 73 154 283
5X0 + 3X2 1/1 52 78 67 89 142 166 10 42 91 138
5X0 + 5X5 1/1 58 163 57 176 115 50 8 54 101 293
5X0 1/1 42 56 45 60 92 110 9 24 65 98
sé()fscc"::"::s:ts 11/11 104 280 101 208 208 570 25 92 182 489
5;(;5Cg;‘;'trl‘:3:ts 11/;2 84 214 77 219 161 432 27 68 136 368
11 76 120 79 113 161 225 23 45 17 199
5%311;1/ ! 35 70 47 73 65 134 1 13 85 127
SThi‘:‘1 }f 54 142 58 123 112 275 2 30 110 245

Nota: D-4: decelerations 4(> -3 m/s?); Total A: total accelerations; Total D: total decelerations; Total A-D 3-4: total accelerations and decelerations type 3 and 4 (> +/- 2 m/s?); Total A-D

1-2: total accelerations and decelerations type 1 and 2 (> +/- 0.5 m/s? y < +/-1.99 m/s?). Min.: minimum. Max.: maximum
Nota: D-4: desacceleracions 4(> -3 m/s?); Total A: total acceleracions; Total D: total desacceleracions ; Total A-D 3-4: total acceleracions i desacceleracions tipus 34 ( > +/- 2 m/s?);
Total A-D 1-2: total acceleracions i desacceleracions tipus 1i2 (> +/- 0.5 m/s? i < +/-1.99 m/s?). Min.: minim. Max.: maxim.

Correlations

Relations at the level of 0.05 and 0.01 were found
with regard to external load and levels of approach,
opposition, shot and small games (Table 4). No cor-
relations were found for level 5 of approach, nor for
space or numerical superiority. The significant cor-
relations found are for the levels of approach from
level III with total A-D 3 (rho =-0.727; p = .001)
and total A-D 3-4 (rho =-0.727; p=.001). Ten-
dencies were observed for level-1 of approach with
A-3 (rho=-0.659, p=.003), D-3 (rho =-0.659;

Correlacions

S’observen relacions al nivell 0.05 i 0.01 en relacié
amb la carrega externa i els nivells d’aproximaci6, a

I’oposicio, el tir i el joc reduit (taula 4). No es troben

correlacions per al nivell 5 d’aproximaci6, ni per a 1’es-
pai ni la superioritat numerica. Les correlacions signifi-
catives oposades son, per als nivells d’aproximacié del
nivell III amb, Total A-D 3 (rho =-0.727; p =.001) i
Total A-D 3-4 (rho =-0.727; p=.001). S’han obser-
vat tendeéncies per al nivell III d’aproximacié amb A-3

(rho =-0.659, p =.003), D-3 (rho =-0.659; p = .003) i
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Table 4
Spearman’s rho for the external load variables and levels of
approach. space. opposition and type of game

Taula 4
Rho de Spearman per a les variables de carrega externa i nivells
d’aproximacio, espai, oposicio i tipus de joc

Correlations
Correlacions

Spearman's rho

Total Total
Rho de Spearman Total Total Total Total
A1 A2 A3 A4 D1 D2 D3 D4 o foa doabofold o, 5 ap
A D AD ADS3
34 12
Rho 0.045 —0.227 —0.659** —0.374 —-0.054 —0.159 —0.659** —0.341 —0.159 —0.204 —0.182 —0.727** —0.727* —0.091
Level Il
N?\‘I';”” Sig. (Bilateral) 0.858 0.365 0003 0.126 0.858 0529 0003 0.166 0529 0416 0470 0001 0001 0.720
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Rho  -0.246 —0.075 0.546* 0279 —-0.096 -0.161 0396 0.396 -0.139 —0.075 —0.075 0.482* 0.546* —0.161
Level IV
N?\‘,’; \  Sio(Biatera) 0325 0768 0019 0262 0704 0524 0104 0103 0582 0768 0768 0043 0019 0523
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Rho 0273 038 0101 0099 0187 0417 0302 -0101 0388 0359 0330 0273 0187 0.330
Level V
N?\\/I;v Sig. (Bilateral) 0.273 0.112  0.691 0.697 0.458 0085 0224 0691 0112 0143 0.180 0273 0458 0.180
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Rho  -0.345 0172 0.582* 0.473* —0.259 0.129 0.603"* 0280 0.000 0.000 0000 0.646* 0.656** —0.151
Oppositi
ogz:isc'ic',)on Sig. (Bilateral) 0.161 0.494 0011 0047 0300 0.609 0008 0260 1.000 1.000 1.000 0004 0.004 0.550
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Rho 0023 -0.38 0273 0374 0295 —-0204 0091 0125 -0.114 0045 0000 0250 0273 0.045
S
Ezs;e Sig. (Bilateral) 0.929 0113 0274 0126 0234 0416 0720 0621 0654 0858 1000 0317 0274 0858
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Rho  0.477* 0034 —-0.545* —0.187 0.341 0034 —-0.477* —0.545* 0273 0.307 0.307 -0.545* —0.545* 0.409
Shot
Tiro Sig. (Bilateral) 0.045 0.893 0019 0457 0166 0.893 0045 0019 0274 0216 0216 0019 0019 0092
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Rho  -0.562* —0.347 0299 0049 -0.394 —0.371 0084 0.466 -0.514* —0.514* -0.490* 0.155 0.227 -0.562*
Small
Jcr;aregj?e Sig. (Bilateral) 0.015 0.159 0.228 0.846 0.105 0130 0741 0051 0029 0029 0039 0538 0365 0015
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Rho  -0.341 —0.034 0239 0164 —-0.307 —0.102 0375 0409 -0.170 —0.204 —0.170 0273 0375 —0.239
Superiorit
SESZ:Z:& Sig. (Bilateral) 0.166 0.893 0341 0516 0216 0687 0125 0092 0499 0416 0499 0274 0125 0.341
N 18 18 18 18 18 18 18 18 18 18 18 18 18 18

*p<.01.** p<.005.

p =.003) and for opposition with D-3 (rho =0.603;
p =.008), Total A-D 3 (rho =-0.646; p = .004) and
A-D 3-4 (rho =-0.646; p = .004).

No significant results were found in the linear re-
gressions among variables.

per a 'oposicié amb D-3 (rho =0.603; p = .008), Total
A-D 3 (rho = -0.646; p = .004) i A-D 3-4 (rho = -0.646;
p=.004).

No es van observar resultats significatius en les re-
gressions lineals entre variables

Discussion Discussio

The main findings of this study are the relations
which were found between high-intensity external
load and levels of approach III and IV, opposition,

Les principals troballes d’aquesta recerca son les rela-
cions entre la carrega externa d’alta intensitat i els ni-
vells d’aproximaci6 III i IV, ’oposicio, el tir i el joc
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shot and small games. To the contrary, no relations
were found with low-intensity external load nor with
the space of the game. In this study, it was found
that there may be relations between external load de-
fined by high-intensity accelerations and decelerations
made by the players.

These relations appear in all the cases from a
qualitative perspective (higher intensities) of the
training. The relations are established with high-in-
tensity accelerations and decelerations (3 and 4),
which on the one hand enables trainings to be de-
fined and scheduled around qualitative variables,
in line with the current practices of controlling the
training load (Gabbett, 2016). It is also essential to
interpret these data from a quantitative perspective:
the total quantity of the load relative to the total
volume of high-intensity accelerations and deceler-
ations, and their relations with level of approach III,
common to exercises without opposition, and level
of approach IV, also common to exercises without
opposition, such as 5x0 and small games. These re-
sults match those of previous studies in both basket-
ball (Schelling & Torres, 2016) and Australian foot-
ball (Boyd et al., 2013). Therefore, we can state that
exercises without opposition — which are commonly
used by teams in the majority of senior categories —
like 5x0, are training options which may not have
a high cognitive load but do have a high external
load taken on by the player. This type of exercise is
programmed in many teams in warm-up phases or
phases without an intensive purpose, when in this
case the accelerometry would offer a vision count-
er to this usual approach. Its load per minute is not
high compared to other exercises, but its intensity
is. This is the same as in shooting exercises, where
levels of intensity are higher than what one might
think, so it may be necessary to consider the time,
length and orientation of the training. They are not
exercises with low volume or intensity.

The proposed distribution of control of external
load by levels of approach could be valid based on
the significant relations with levels III and IV. The
absence of relations with other levels of approach
also offers an interpretation which is applicable to
this proposal, such as interpreting it based on the
analysis of a variable like opposition. In opposition,
unlike in space, correlations were found with accel-
erations and level-3-4 decelerations (high intensi-
ty), so the defensive quality is what offers greater

reduit. Per contra, no s’han trobat relacions amb valors
de carrega externa de baixa intensitat ni amb 1’espai de
joc. En el present estudi s’ha observat que hi poden ha-
ver relacions entre la carrega externa, definida a partir
de les acceleracions i desacceleracions d’alta intensitat
que realitzen els jugadors.

Aquestes relacions es donen en tots els casos do-
nis d’una perspectiva qualitativa (majors intensitats) de
I’entrenament. Les relacions s’estableixen amb les ac-
celeracions i desacceleracions d’alta intensitat (3 i 4),
la qual cosa permetria, d’una banda, definir i progra-
mar els entrenaments en funcié de variables qualitati-
ves, d’acord amb corrents actuals del control de carrega
d’entrenament (Gabbett, 2016). També és necessaria la
interpretaci6 de les dades des d’un punt de vista quan-
titatiu: la quantitat de carrega total, relativa al volum
total d’acceleracions i desacceleracions d’alta intensitat,
i les seves relacions amb els nivells d’aproximaci6 III,
propis d’exercicis sense oposicid, i el nivell d’aproxi-
maci6 IV, com a exercicis també sense oposicié, com
el 5x0 o com el joc reduit. Aquests resultats sén co-
incidents en estudis previs tant en basquet (Schelling
& Torres, 2016) com a futbol australia (Boyd et al.,
2013). Cal considerar, per tant, com a exercicis sen-
se oposicié -molt utilitzats pels equips de la majoria de
categories sénior- com el 5x0, sén opcions de 1’entre-
nament que malgrat no tenir una carrega cognitiva ele-
vada, si que ho serien des del punt de vista de carrega
externa assumida pel jugador. Aquest tipus d’exercicis
es programen en molts equips en fases d’escalfament
0 sense un objectiu intensiu, quan 1’accelerometria,
en aquest cas, ens oferiria una visié contraria a aquest
plantejament habitual. La seva carrega per minut no és
elevada respecte d’altres exercicis, pero si que ho és la
seva intensitat. Es el mateix cas que els exercicis de tir.
Els seus nivells d’intensitat son més elevats dels que
es podria presumir, per la qual cosa pot ser necessari
plantejar-se el moment, durada i orientaci6 en I’entrena-
ment. No sén exercicis de volum ni de baixa intensitat.

La distribucié proposada de control de carrega ex-
terna per nivells d’aproximacié podria ser valida a par-
tir de les relacions significatives amb els nivells III i
IV. L’abseéncia de relacions amb altres nivells d’apro-
ximacié també ofereix una lectura aplicable d’aquesta
proposta, com pot interpretar-se a partir de ’analisi
d’una variable com 1’oposicié. En 1’oposicid, a dife-
réncia de I’espai, s’han vist correlacions amb accelera-
cions i desacceleracions de nivell 3-4 (alta intensitat),
per la qual cosa és la qualitat defensiva la que ofereix
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Figure 1. High-intensity accelerations and decelerations per
minute (Total A-D 3-4) for all the exercises recorded.

intensity in the training. And with regard to space,
it is quite noteworthy that no relations were found
between external load when playing half-court or
full-court. Working half-court with opposition (5x5
half-court) may offer the same quality training as
5x5 a full-court (Figures 1 and 2) and should be
considered in this way. Levels of approach may be
a useful tool for programming the workload during
training (Boyd et al., 2013; Colby et al., 2014),
contextualising its orientation to the quality and in-
tensity of the training.

Based on this information, and aware that external
load is determined by accelerations and decelerations
(Scanlan et al., 2014), the relationship of external load
with levels of approach could be used to programme
training, tasks and control load (Carey et al., 2017).
Distinguishing high-intensity accelerations (3-4),

Figura 1. Acceleracions i desacceleracions per minut d’alta in-
tensitat (Total A-D 3-4) per a tots els espais registrats.

major intensitat en 1’entrenament. I, quant a I’espai, és
molt destacable que no s’hagin observat relacions entre
la carrega externa per jugar a mitja pista o a tota la
pista. El treball a mitja pista, amb oposici6 (5 x5 mitja
pista) pot oferir la mateixa qualitat d’entrenament que
el 5x5 a tota pista (figures 1 i 2). I ha de ser conside-
rat com a tal. Els nivells d’aproximaci6 poden ser una
eina util per a la programacié de la carrega de treball
durant ’entrenament (Boyd et al., 2013; Colby et al.,
2014), contextualitzant la seva orientaci6 a la qualitat i
intensitat d’aquest.

A partir d’aquesta informacid, i sabent que la car-
rega externa ve determinada per les acceleracions i
desacceleracions (Scanlan et al., 2014), podriem pro-
posar utilitzar la relacié carrega externa amb nivells
d’aproximaci6 per a la programacié de 1’entrenament,
les tasques i el control de la carrega (Carey et al.,
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Figure 2. Accelerations and decelerations per minute (Total A-D)
for all the exercises recorded.

which would give information on the quality or inten-
sity of the training (Figure 1) compared to low-inten-
sity accelerations (1-2), helps define the exercises and
the session (Figure 2). This information can help us
design the sessions and programme and plan the load
according to more quantitative objectives (low-intensi-
ty accelerations) or qualitative objectives (high-intensi-
ty accelerations) (Gabbett, 2015), given that excesses
in external load, either high- or low-intensity acceler-
ations, can increase the risk of injury (Carling, Gall,
& Reilly, 2010), and not reaching a minimum num-
ber of high-intensity accelerations (Blanch & Gabbett,
2016) or decelerations (Caparros et al., 2018) can also
increase the athlete’s risk of injury. The capacity to
maintain high intensities is associated with better phys-
ical condition and lower fatigue rates (Soligard et al.,
2017), so we should bear these variables in mind to

Figura 2. Acceleracions i desacceleracions totals per minut (To-
tal A-D) per a tots els exercicis registrats.

2017). Diferenciar acceleracions d’alta intensitat (3-4),
que ens donarien informaci6 de la qualitat o intensi-
tat de I’entrenament (figura 1) respecte les de baixa
intensitat (1-2), ens defineix els exercicis i la sessid
(figura 2). Aquestes dades ens poden ajudar a disse-
nyar les sessions, programar i planificar la carrega en
funcié d’objectius més quantitatius (acceleracions bai-
xa intensitat) o qualitatius (acceleracions d’alta inten-
sitat) (Gabbett, 2015). Atenent al fet que els excessos
de carrega externa, ja siguin acceleracions de baixa o
alta intensitat poden augmentar el risc de lesi6 (Car-
ling, Gall, & Reilly, 2010), poden arribar a un minim
d’acceleracions (Blanch & Gabbett, 2016) o desaccele-
racions (Caparrds et al., 2018) d’alta intensitat també
pot augmentar el risc de lesi6 de 1’esportista. La capa-
citat de mantenir altes intensitats s’associa amb millors
estats de forma i menors indexs de fatiga (Soligard et
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control and manage the training load with the goal of
keeping players as far as possible from the threshold
of increased risk (Gabett, 2016) and ensuring better
performance (Borresen & Lambert, 2009). Previously
defining the value of external load per minute for each
exercise provides information which enables the load
to be distributed bearing in mind qualitative or quan-
titative objectives under a variable which is valid for
all exercises or sessions (Casamichana et al., 2013),
and to apply it according to the players’ needs at all
times. This recording and analysis should be individ-
ual, since the profile of accelerations per exercise can
vary according to the player, position and playing style
(Boyd et al., 2013; Gongalves et al., 2013; Rossi et
al., 2017).

The technical staff can control the external load
of each session, micro-cycle and meso-cycle, allow-
ing the load dynamic to be objectively adjusted in or-
der to keep the athletes in optimal condition for the
demands of competition and attempt to lower poten-
tial injuries due to an excess or flawed load (Gab-
bett, 2016). This, in fact, has been found in different
studies in which the players have to make a minimum
of high-intensity accelerations and decelerations and
travel a minimum distance per week, given that not
performing a minimum quality external load could
lead the player’s risk of injury to increase signifi-
cantly (Caparrés et al., 2018; Gabbett & Domrow,
2007).

However, recording the external load should be
yet another variable to bear in mind within a broader
vision of load control. Observing more variables, as
well as other variables related to internal load, will
make the load control a much more objective, precise
and useful tool (Hullin & Gabbett, 2018) to properly
manage training and injury-prevention.

Practical Applications

Control of the volume (min) and intensity of each
exercise during the training session provides an ob-
jective value of the external load, allowing trainings
to be designed in relation to quantity and quality of
external load, which is applicable and specific to each
session, player and period in the season. The objec-
tive of this tool is to optimise the training process and
facilitate decision-making during the training process.

It can be applied not only in the spheres of pre-
venting injuries and improving performance but also

al., 2016), per la qual cosa hem de tenir en compte
aquestes variables per al control i gestié de la carre-
ga d’entrenament, amb els objectius de mantenir al ju-
gador el més allunyat possible del llindar d’augment
de risc (Gabett, 2016) i millor rendiment (Borresen &
Lambert, 2009). Definir previament el valor de car-
rega externa per minut de cada exercici ofereix una
informacié que permet distribuir la carrega atenent a
objectius qualitatius o quantitatius, sota una variable
valida per a tots els exercicis i sessions (Casamichana
et al., 2013), i poder aplicar-ho segons les necessitats
dels jugadors a cada moment. Aquest registre i analisi
ha de ser individual, ja que el perfil de les accelera-
cions per exercici, pot variar en funcié del jugador,
posici6, estil de joc (Boyd et al., 2013; Gongalves et
al., 2013; Rossi et al., 2017).

El cos técnic pot controlar la carrega externa de cada
sessid, microcicle i cicle mitja, permetent ajustar objec-
tivament la dinamica de carregues per poder mantenir
els esportistes en un estat de forma optim per a les exi-
gencies de la competici6 i buscar reduir possibles lesions
per excés o defecte de carrega (Gabbett, 2016), com
s’ha vist en diferents estudis on els jugadors han de rea-
litzar un minim d’acceleracions i desacceleracions d’alta
intensitat i recérrer un minim de distancia a la setmana,
ja que no realitzar un minim de carrega externa de qua-
litat podria provocar que el risc de lesi6 del jugador es
augmenti significativament (Caparrds et al., 2018; Gab-
bett & Domrow, 2007).

No obstant aix0, el registre de la carrega externa ha
de ser una variable més a tenir en compte en 1’amplia vi-
si6 del control de la carrega. L’observacié de més varia-
bles, aixi com d’altres relatives a la carrega interna, fara
del control de carrega una eina més objectiva, precisa i
util (Hullin & Gabbett, 2018) per a I’adequada gesti6 de
I’entrenament i la prevenci6 de lesions.

Aplicacions practiques

El control de volum (min) i intensitat de cada exercici du-
rant la sessié d’entrenament ofereix un valor objectiu de
carrega externa, permetent el disseny dels entrenaments en
relacié amb la quantitat de carrega externa i la seva quali-
tat, aplicable i especifica per a cada sessi6 i jugador i perio-
de de la temporada. L’objectiu d’aquesta eina és optimitzar
el procés d’entrenament i facilitar la presa de decisions du-
rant el procés d’entrenament.

Aquesta tecnica, a més dels ambits de la prevencid
de lesions i rendiment, es pot emprar en processos de
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in processes of re-adaptation to training after sport
injuries. Accelerometry allows the workload and its
progression to be designed on a daily basis, specifi-
cally matching the capacity of the injured athlete.

Limitations of the Study

Despite the fact that significant correlations were ob-
served, no significant relations were found when ap-
plying linear regressions. These results mean that we
cannot claim that there is causality between the vari-
ables studied, but they do reinforce the multifactorial
nature of sport training.

On the other hand, being able to obtain data on
competition (whose regulations do not allow the use
of accelerometry) allows us to more specifically de-
fine the conditional exigencies of the game and there-
fore the needs of the training by better contextualising
the results obtained. Likewise, the results are applica-
ble to a specific team and its players. In order to ex-
trapolate these results, this study should be expanded
to other teams within the category.

Conclusions

Levels of approach III and IV show a relationship
with external load and could validate the distribution
of tasks and external load proposed by the levels of
approach in Schelling and Torres (2013).

The space where the exercises take place (half-
court or full-court) bears no relationship with external
load, but opposition may have a relationship in the
number of high-intensity accelerations and decelera-
tions per minute. The quality of the training is de-
termined by the degree of opposition, not by playing
half-court or full-court. However, we should note that
playing without opposition, offering lower-quality ex-
ternal load, can be equally or even more intense in
terms of high-intensity accelerations and decelerations
than 5 X 5 half-court or full-court.

Future Prospects

Control of load, either with technological or ecolog-
ical means, is part of training processes today, re-
gardless of the degree of professionalization of the
teams. This creates the need for a professional profile
in Physical Activity and Sport Sciences specialised in
this field within technical teams and clubs, guiding

readaptacié a I’entrenament després de lesions esporti-
ves. L’accelerometria permet el disseny diari de la car-
rega de treball i la seva progressié de forma especifica i
ajustada a la capacitat de 1’esportista lesionat.

Limitacions de I’estudi

Malgrat haver-hi correlacions significatives observades,
no s’han trobat relacions significatives aplicant regres-
sions lineals. Aquests resultats no poden afirmar que hi
hagi una causalitat entre les variables estudiades, pero si
que reforcen el caracter multifactorial de I’entrenament
esportiu.

D’altra banda, poder obtenir dades relatives a la
competici6 (el reglament de la qual no permet 1’ts d’ac-
celerometria), permetria definir de manera més espe-
cifica les exigencies condicionals del joc i per tant les
necessaries de 1’entrenament, contextualitzant els resul-
tats obtinguts en major grau. De la mateixa manera, els
resultats obtinguts son aplicables a un equip concret i als
seus jugadors. Per extrapolar aquests resultats caldria
ampliar ’estudi a altres equips de la categoria.

Conclusions

Els nivells d’aproximaci6 III i IV presenten una relaci
amb la carrega externa i podria validar la distribucié de
les tasques i la carrega externa proposada per a nivells
d’aproximaci6 de Schelling i Torres (2013).

L’espai en el qual es desenvolupen els exercicis
(mitja pista o tot el camp) no guarden cap relacié amb
la carrega externa, pero si que 1’oposicié pot tenir rela-
ci6 amb les acceleracions i desacceleracions d’alta in-
tensitat realitzades per minut. La qualitat de 1’entrena-
ment ve determinada pel grau de 1’oposicid i no pel joc
a mig camp o a camp sencer. Cal destacar, per0, que el
joc sense oposicid, oferint menys quantitat de carrega
externa, pot ser igual o més intens, en termes d’accele-
racions i desacceleracions d’alta intensitat, que el 5x5 a
mitja pista o a pista sencera.

Perspectives de futur

El control de carrega, sigui amb mitjans tecnologics
o ecologics, s’integra en el procés d’entrenament ac-
tual, independentment del grau de professionalitat dels
equips. S’obre la necessitat d’un perfil professional de
CAFE especialitzats en aquest ambit al control dins dels
equips tecnics i clubs, orientant els seus objectius a la
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their objectives towards preventing injuries, optimis-
ing performance and re-adapting from sport injuries.
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Abstract

The purpose of this paper is to describe in detail the characte-
ristics of the fitness centres in Zaragoza (Spain). A total of 19
centres participated in the study, and after telephone contact, the-
ir technical directors or coordinators completed a questionnaire
created for this purpose on “Google Drive”. Among the varia-
bles of the study are the size of the centres, their age, the number
of workers, monthly subscription, activities offered, activities
preferred by the users, kinds of training rooms in the centres,
and whether they perform functional assessments or adaptation
for persons with disabilities.

Keywords: fitness, equipment, sports facilities, fitness
centre, services

Introduction

The concept of fitness itself has been present through-
out history. It has often been associated with educa-
tion, and specifically with physical education (Shep-
hard, 2015). Since the dawn of humanity, people
have related directly with physical exercise and
motor activity as a cornerstone of our development
in all senses (Palomino & Reyes, 2011). Walking
to look for food, carrying fruit, fleeing from bad
weather and dangers and running to hunt were
common practices of the first members of the hu-
man lineage, Homo erectus (Ballon & Gamboa,
2006; Langer, 1968). Counter to our ancestors,
modern man is a reader, thinker and office work-
er, and with evolved means of transport (Aran-
guiz, 2004; Song et al., 2017) and is involved in

Els centres de fithes de
la ciutat de Saragossa

Nerea C. Estrada-Marcén'
Gonzalo Sanz-Gonzalo!
Javier Simén-Grimaz
Jaime Casterad-Seral’
Alberto Roso-Moliner?
"Facultat de Ciencies de la Salut i de 'Esport.
Universitat de Zaragoza (Espanya).

2Grup d'Investigacions UNEVAF. Universitat de Zaragoza (Espanya).
3Universitat de San Jorge (Saragossa, Espanya).

Resum

En aquest treball es persegueix 1’objectiu de descriure de forma
detallada les caracteristiques dels centres de fitnes de la ciutat
de Saragossa (Espanya). Un total de 19 centres van participar
en ’estudi i les seves direccions tecniques o equips de coordina-
cid, previ contacte telefonic, van emplenar un qiiestionari creat a
aquest efecte, utilitzant I’eina Google Drive. Entre les variables
de I’estudi hi ha la superficie dels centres, antiguitat, nombre de
treballadors, quota mensual, activitats ofertes, activitats preferi-
des pels usuaris, tipus de sala d’entrenament, realitzacié de valo-
racions funcionals o adaptacid per a persones amb discapacitat.

Paraules clau: fitnes, equipaments, instal-lacions esporti-
ves, gimnas, serveis

Introduccio

El concepte fitnes, no existint com a tal, ha estat pre-
sent al llarg de la historia. Freqiientment s’ha associat
amb I’educacid, i en concret amb 1’educaci6 fisica (She-
phard, 2015). Des dels inicis de la humanitat 1’home
ha estat relacionat de forma directa amb 1’exercici fi-
sic i I’activitat motora com un eix fonamental del seu
desenvolupament en tots els aspectes (Palomino &
Reyes, 2011). Caminar en cerca d’aliments, carregar
els fruits, fugir de les inclemencies ambientals o els
perills i cOrrer per cacar ja eren practiques habituals
del primer membre de 1’estirp humana, 1’ Homo erectus
(Balléon & Gamboa, 2006; Langer, 1968). En contra-
posicid als nostres avantpassats, a dia d’avui, 1’home
modern s’estableix com a lector, pensador, oficinista
i amb evolutius mitjans de transport (Aranguiz, 2004;
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a society with a negative factor, namely the in-
creasing sedentarism, accompanied by the inges-
tion of more fatty meat, more salt, more sugar
and fewer vegetables (Faergeman, 2005; Matthews
et al., 2008; Molini, 2007; Moscoso, Sanchez,
Martin, & Pedrajas, 2015; Romero-Velarde, Cam-
pollo-Rivas, Castro-Hernandez, Cruz-Osorio, &
Vasques-Garibay, 2006; Varo et al., 2003; Wein-
sier, Hunter, Heini, Goran, & Sell, 1998). These
factors mean that the social phenomenon which
emerged in California in the 1930s for recreational
purposes (Garcia, 2011) took a new direction to-
ward health in the second half of the 20" centu-
ry, which witnessed the expansion of the fitness
industry (Andreasson & Johansson, 2014; Park,
2007). In turn, the fact that studies began to be
published in medical journals that related the prac-
tice of physical activity with lower death and dis-
ease rates fostered the creation of programmes to
promote physical activity, expert conferences and
gatherings, and associations (Garcia, 2011). Thus,
fitness is framed as a tool to react to a health prob-
lem and help improve it.

Today, fitness centres and private centres are
a huge global business, and fitness has become a
grassroots movement (Andreasson & Johansson,
2014). The exponential increase in attendance at
this kind of centres has been proven in countries
like Great Britain and the United States (Crossley,
2006; Sassatelli, 2010). In a relatively short period
of time (since 1970), the increase in the number
of fitness centres, private fitness clubs, franchis-
es, international fitness magazines and person-
al trainers has been unstoppable (Garcia, 2011;
Stern, 2011). Due to this boom in the industry, it
is essential to analyse the current status of fitness
centres, since this situation has barely been stud-
ied in Spain (Lagrosen & Lagrosen, 2007), even
though in recent years the number of members of
centres is almost three times the figure from 2006
(IHRSA, 2006), placing Spain fifth in the world
ranking and fourth in Europe (IHRSA, 2013).
Likewise, Spain has unique characteristics in terms
of the kinds of facilities and equipment used, the
activities and services offered and the character-
istics of the professionals working in this sector
(IHRSA, 2006). Fitness facilities have experienced
major changes since the 1990s. Since then, due to
the large number of fitness centres, competition

Song et al., 2017), que ingressa en una societat amb un
aspecte negatiu com és el creixent sedentarisme, acom-
panyat de la ingesta de més carns grasses, més sal, més
sucre i menys vegetals (Faergeman, 2005; Matthews et
al., 2008; Molini, 2007; Moscoso, Sanchez, Martin,
& Pedrajas, 2015; Romero-Velarde, Campollo-Rivas,
Castro-Hernandez, Cruz-Osorio, & Vasques-Garibay,
2006; Varo et al., 2003; Weinsier, Hunter, Heini,
Goran, & Sell, 1998). Aquests factors van fer que el
fenomen social sorgit a California durant els anys 30
amb finalitat recreativa (Garcia, 2011), adquiris un
nou rumb cap a la salut a partir de la segona meitat del
segle XX, quan hi va haver una expansi6é de la indis-
tria del fitnes (Andreasson & Johansson, 2014; Park,
2007). Alhora, el fet que es comencessin a publicar
estudis en revistes de medicina que relacionaven la
practica d’activitat fisica amb la reduccié de mortali-
tat i morbiditat va afavorir la creaci6 de programes de
promoci6 d’activitat fisica, congressos i reunions d’ex-
perts, aixi com associacions (Garcia, 2011). Aixi, el
fitnes és enfocat com una eina per reaccionar davant
un problema de salut, ajudant a millorar-la.

Avui dia, gimnasos i centres privats sén un gran
negoci global, i el fitnes s’ha convertit en un movi-
ment folkloric (Andreasson & Johansson, 2014).
L’exponencial augment d’assisténcia a aquest tipus
de centres s’ha evidenciat, per exemple, a Gran Bre-
tanya i als Estats Units (Crossley, 2006; Sassatelli,
2010). En un periode de temps relativament curt (a
partir de 1970), I’augment en el nombre de gimnasos,
clubs de fitnes privats, franquicies, revistes internacio-
nals de fitnes i entrenadors personals ha estat impa-
rable (Garcia, 2011; Stern, 2011). A causa d’aquest
boom de la industria, es fa precis analitzar la situacid
actual dels centres dedicats al fitnes, ja que la situa-
ci6 d’aquesta indudstria ha estat escassament estudiada
al nostre pais (Lagrosen & Lagrosen, 2007), a pesar
que en els ultims anys el nombre de clients adscrits
als centres gairebé triplica la xifra de 2006 (IHRSA,
20006) i la col-loca en el cinque lloc a nivell mundial
i quart lloc a nivell continental (IHRSA, 2013). Es-
panya també té caracteristiques particulars respecte
al tipus d’instal-lacions i equipaments utilitzats, a les
activitats i serveis oferts i a les caracteristiques dels
professionals que treballen en aquest sector (IHRSA,
2006). Les instal-lacions dedicades al fitnes han expe-
rimentat grans canvis des de la década dels noranta.
A partir d’aquest moment, i a causa de 1’alt nombre
de gimnasos, comenc¢a a sorgir competitivitat entre
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among them has begun to emerge, which forc-
es them to constantly update and change in terms
of both their facilities and the activities they of-
fer (Reverter & Barbani, 2007). Since then, tra-
ditional facilities and fitness centres have become
clearly distinct. The latter have totally transformed
the fitness scene, following the model in the En-
glish-speaking countries. And in recent decades,
they have evolved constantly and diversified so
much that this market in Spain today encompasses
seven different kinds of facilities: low-cost fitness
centres, personal training studios, premium pri-
vate fitness centres, sports centres, privately-man-
aged municipal fitness centres, publicly-managed
municipal fitness centres and mid-market private
fitness centres (Martinez-Lemos & Gonzalez-Sas-
tre, 2016). The characteristics of the facilities and
equipment are extremely important given that the
environmental factors can influence physical ac-
tivity behaviours by providing fun, wellbeing and
vitality and generating an autonomy which can in
some cases lead to the regular practice of physi-
cal exercise or, conversely, to the early abandon-
ment of sport activities (Bartholomew, Ntoumanis,
Ryan, Bosch, & Thogersen-Ntoumani, 2011; Stan-
dage, Duda, & Ntoumanis, 2003).

On the other hand, Zaragoza is a nationally repre-
sentative city in the consumer sector, and the capital
of Aragon tends to be considered the city that best
represents the socioeconomic reality of Spain given
that it is large but is not located at the extreme end
of large cities, and it is located halfway between Ma-
drid, Barcelona and the cities in the Basque Coun-
try. Zaragoza seems to meet all the conditions to
adequately represent Spain in many market studies.
Furthermore, its mean income is slightly above the
country’s average but quite close to it (Hortas-Rico,
Onrubia, & Pacifico, 2014).

The purpose of this article is to provide a detailed
explanation of the characteristics of fitness centres in
the city of Zaragoza (Spain) in terms of their facilities
and services in order to get a snapshot of their current
status in this city.

ells, la qual cosa obliga a sotmetre els centres a conti-
nues actualitzacions i modificacions tant a nivell d’ins-
tal-lacions com a nivell d’oferta d’activitats (Reverter
& Barbani, 2007). A partir de llavors es diferencien
clarament les instal-lacions tradicionals d’una banda, i
els denominats centres de fitnes per una altra. Aquests
ultims transformen totalment el panorama del fitnes se-
guint el model anglosaxé. I en les tltimes decades la
seva evolucid ha estat constant, i s’ha diversificat tant
el panorama que en l’actualitat conviuen al mercat del
fitnes a Espanya set tipologies d’instal-lacions: gimnas
low-cost, estudi d’entrenament personal, gimnas privat
premium, centre esportiu, gimnas municipal de gesti6
privada, gimnas municipal de gesti6 publica i gimnas
privat mid-market (Martinez-Lemos & Gonzélez-Sas-
tre, 2016). Les caracteristiques de les instal-lacions i
de I’equipament sén de gran rellevancia posat que els
factors de I’entorn poden influir en els nostres com-
portaments enfront de 1’activitat fisica, proporcionant
diversid, benestar, vitalitat i generant una autonomia
que pot derivar, en alguns casos, cap a la practica re-
gular d’exercici fisic, o pel contrari, a 1’abandonament
prematur de les activitats esportives (Bartholomew,
Ntoumanis, Ryan, Bosch, & Thogersen-Ntoumani,
2011; Standage, Duda, & Ntoumanis, 2003).

D’altra banda, Saragossa és una ciutat representati-
va a nivell nacional en el sector del consum, i s’acos-
tuma a parlar de la capital aragonesa com 1’urbs que
millor representa la realitat socioeconomica espanyo-
la, ja que té una mida gran, sense poder parlar de
grans urbs, 1 se situa a mig cami entre Madrid, Barce-
lona i ciutats d’Euskadi. Saragossa sembla reunir les
condicions per representar bé a la mitjana espanyola
en molts estudis de mercat. A més, la seva renda mit-
jana se situa lleugerament per damunt, perd molt pro-
pera a la mitjana del pais (Hortas-Rico, Onrubia, &
Pacifico, 2014).

El present article persegueix 1’objectiu de descriure
de forma detallada les caracteristiques dels centres de
fitnes de la ciutat de Saragossa (Espanya) quant a les
instal-lacions i els serveis prestats, amb la finalitat d’ob-
tenir una imatge de la seva situacié actual en aquesta
ciutat.
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Method
Search for Fitness Centres

The sample studied included all the fitness centres
in the city of Zaragoza, both publicly and private
owned. In order to get an official list of these fit-
ness centres available, several tools were used,
such as the Internet, the census of fitness facilities
of the Higher Sport Council, the Registry of Sport
Facilities of Aragon, the Chamber of Commerce,
the Business Registry and doctoral theses related
to this topic. Of the 176 centres found, and after
we ensured that they were all still operating, those
that had neither a website nor a contact telephone
were excluded, along with those that did not re-
spond to at least three phone calls made at differ-
ent times of the day. After this initial filtering, we
obtained a sample of 118 centres, of which those
that did not have a fitness or weight room were
discarded. The final sample was made up of 54
centres which had at least one fitness room and
one room for guided activities, and 33 of which
offered a personal training service. Of the 54 cen-
tres, 5 did not express an interest in participating
in the study a priori.

Questionnaire

For our purposes, a questionnaire was created based
the one by Garcia (2011), which contained four
clearly distinct sections: general information, ser-
vices offered, equipment and facilities, and profes-
sionals working at the facility. Given the diversity
and breadth of the data collected, this study shall
only discuss the results related to the first three sec-
tions.

Information Collection

This study was conducted during academic year
2014-15. Google Drive was used to administer the
questionnaire. The purpose was to reach all the
fitness centres found in Zaragoza; to do so, af-
ter phoning each centre, they were sent a link via
email along with detailed information on it tar-
geted at their coordinators or technical directors.
After 10 days, a reminder email was sent encour-
aging them to participate in the study if they had
not yet filled out the questionnaire. One month

Metodologia
Cerca de centres de fithes

La mostra a estudiar va estar composta per tots els cen-
tres de 1’ambit del fitnes que es trobaven a la ciutat de
Saragossa, tant de titularitat puiblica com de privada.
Per obtenir la llista de centres de fitnes i de gimnasos
disponibles censats es van utilitzar diverses eines com
Internet, el cens d’instal-lacions esportives del Consell
Superior d’Esports, el Registre d’Instal-lacions Espor-
tives d’Aragd, la Cambra de comerg, el Registre Mer-
cantil i tesis doctorals relacionades amb aquest mateix
tema. Dels 176 centres obtinguts, i després d’assegu-
rar-se que seguien en actiu, se’n van excloure aquells
que no disposaven de pagina web ni telefon de contac-
te, 0 que no van respondre a un minim de tres trucades
telefoniques realitzades en diferents moments del dia.
Després d’aquesta filtracid, es va obtenir una mostra de
118 centres dels quals van ser eliminats aquells que no
disposaven de sala de fitnes o musculacié. La mostra
final va estar formada per 54 centres que disposaven al-
menys d’una sala de fitnes i una sala d’activitats dirigi-
des, dels quals 33 oferien servei de EP. D’aquests 54
centres, 5 no van manifestar a priori tenir interés per
participar en I’estudi.

Qiiestionari

Es va crear a aquest efecte un qiiestionari a partir del
de Garcia (2011), que constava de quatre apartats cla-
rament diferenciats: informacié general, serveis oferts,
equipaments i instal-lacions, i professionals que treba-
llen en la instal-lacid. Atesa la diversitat i ’amplitud de
les dades recollides, en el present treball es reflecteixen
unicament els resultats relacionats amb els tres primers
apartats.

Recollida d’informacio

Aquest estudi es va dur a terme en el curs académic 14-15.
Per a ’aplicaci6 d’aquest qiiestionari, es va utilitzar I’eina
Google Drive. L’objectiu era arribar al total de centres de
fitnes trobats a Saragossa, i per aconseguir-ho, després
d’un contacte telefonic amb cada centre, se’ls va enviar
un enllac en linia a través del correu electronic juntament
amb informacié detallada sobre aquest adrecat als seus
equips de coordinaci6 o direccions teécniques. Als 10 dies
es va enviar un altre correu electronic de recordatori con-
vidant a participar en I’estudi, en el cas de no haver-ho
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was provided for them to respond to the question-
naire. Three centres responded saying that they
could not participate after seeing the design of the
questionnaire, and of the remaining 46 centres, 19
filled it in.

Results and Discussion

General Characteristics of the Fitness
Centres

The values of the variables analysed referring to the
characteristics of the fitness centres are shown in Ta-
ble 1. We should point out the extreme heterogeneity
found in all the data presented.

The mean size of the fitness centres found in
this study is much higher than the mean found by
Campos (2000), where 57 of them all over Spain
cited a mean size of 710 m?. The global report on
Spanish sports facilities cites the mean size as 3368
m? (Santacruz et al., 2014); however, we should
bear in mind that this report encompasses any kind
of sport facilities (stadiums, sports centres, etc.),
not only those devoted to fitness. That same report
situates the mean size of administrative concessions
at around 6405 m?, non-low-cost private facilities at
2083 m?, and low-cost private facilities at a mean
size of 1617 m2.

With regard to the number of clients enrolled at
the centres, the mean value in this study (1433.3) was
slightly higher than the 1361.7 clients found by IHR-
SA (2013). The value obtained here was also higher
than the one found in the study by Garcia (2011) in
the Community of Madrid (CM), which was 1031,
which could be due to the increasing interest in fit-
ness in recent years. Along the same lines, we can
see that in the study by Garcia (2011), 25.3% of the
centres had more than 1000 members; in this study,
55.6% of the participating centres had more than
1000 clients.

fet encara. Es va donar un mes de temps perque contestes-
sin els centres. 3 centres van contestar dient que no podien
col-laborar després de veure el disseny del qiiestionari, i
dels 46 centres restants el van emplenar 19.

Resultats i discussio

Caracteristiques generals
dels centres de fitnes

Els valors de les variables analitzades referents a les ca-
racteristiques dels centres de fitnes es troben en la tau-
la 1. Sorpren la gran heterogeneitat trobada en totes les
dades presentades.

La superficie mitjana dels centres de fitnes obtinguda
en aquest treball resulta molt superior a la mitjana que
va obtenir Campos (2000), on per a 57 centres de fitnes
de tota Espanya xifra una superficie mitjana de 710 m?.
L’informe global d’instal-lacions esportives espanyoles
xifra la superficie mitjana d’una instal-lacié esportiva a
Espanya en 3368 m? (Santacruz et al., 2014), pero cal
tenir en compte que aquest informe engloba qualsevol ti-
pus d’instal-lacié esportiva (estadis, poliesportius...) i no
exclusivament les dedicades al fitnes. Aquest mateix in-
forme situa la superficie mitjana de les concessions admi-
nistratives entorn dels 6405 m?, les instal-lacions privades
no low cost en 2083 m?, i les instal-lacions esportives low
cost en una mitjana de superficie de 1617 m?.

Pel que fa al nombre de clients inscrits als centres,
el valor mitja d’aquest estudi (1433.3) va ser lleugera-
ment superior a la mitjana de 1361.7 clients establerts
per IHRSA (2013). El valor que es va obtenir aqui tam-
bé va ser superior al valor trobat en I’estudi de Garcia
(2011) a la Comunitat de Madrid (CM), que va ser de
1031, la qual cosa podria ser el resultat del creixent inte-
res experimentat pel fitnes en els dltims anys. En aques-
ta mateixa linia es pot apreciar que en I’estudi de Garcia
(2011) el 25.3% dels centres tenien més de 1000 socis;
en aquest cas, el 55.6% dels centres participants tenien
més de 1000 clients.

Table 1 Taula 1

Characteristics of the fitness centres in Zaragoza Caracteristiques dels centres de fitnes a Saragossa
Characteristics M=+ SD Max. Min. Caracteristiques M= DE Max. Min.
Age 15.4+15.6 50 2 Antiguitat 15.4 +15.6 50 2
Size (m?) 1533.8 + 1265.3 5000 300 Superficie (m?) 1533.8 + 1265.3 5000 300
No. of clients 1433.3 + 1015.8 4000 300 Nre. de clients 1433.3 + 1015.8 4000 300
No. of workers 21.9+24 75 2 Nre. de treballadors 21.9+24 75 2
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Figure 1. Comparison in size (m?), number of clients and number
of workers between this study and the study by Garcia (2011).

In contrast to the figures from the CM, where the
majority of fitness centres had 10 or fewer workers
(Garcia, 2011), in Zaragoza the majority of centres
currently have more than 10 workers. These results
can be justified by a larger number of clients per facili-
ty, which does not necessarily imply a lower user-mon-
itor ratio. The figure 1 illustrates the relationship be-
tween the number of clients, the size of the facility and
the percentage of centres with more than 10 workers.

With regard to the monthly fee (Figure 2), we
can see that 44 % of the centres have a monthly fee
of €30-40; 12% of the centres have fees over €50,
while 11% have a monthly fee under €20 (Figure
2). In the study by Garcia (Garcia, 2011), 70%
of the centres set a monthly fee of €31-60. In the
Global Report on Spanish Sports Facilities (San-
tacruz et al., 2014), the average monthly fee of
non-low-cost private sports facilities was €46.80
plus VAT, while fitness centres with administrative
concessions charged an average fee of €30.55 plus
VAT. According to the same report, private low-cost
facilities had an average monthly fee of €17.98 plus
VAT. Without a doubt, the rise in this kind of fa-
cility is leading the average fee of fitness centres to
drop.
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400 —
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Figura 1. Comparacié de superficie (m?), nombre de clients
i nombre de treballadors entre aquest estudi i el de Garcia
(2011).

En contrast amb les dades de la CM, on la majoria de
centres tenien 10 o menys treballadors (Garcia, 2011),
a Saragossa actualment la majoria de centres de fitnes
tenen més de 10 treballadors. Aquests resultats es poden
justificar per un major nombre de clients per instal-lacio,
i no té per qué implicar un menor ratio usuari-monitor.
A la figura 1 s’aprecia la relacio entre el nombre de clients,
la superficie de la instal-laci6 i el percentatge de centres
amb més de 10 persones treballadores.

En relacié amb la quota mensual (figura 2), es pot
apreciar que un 44% dels centres té una tarifa mensual
d’entre 30-40€. Un 12% dels centres tenen tarifes que
superen els 50€, mentre que un 11% posseeixen una
quota mensual inferior a 20 € (figura 2). En I’estudi de
Garcia (Garcia, 2011) un 70% dels centres fixaven una
quota mensual d’entre 31 i 60€. En I’Informe global de
les instal-lacions esportives espanyoles (Santacruz et
al., 2014), la quota mitjana mensual de les instal-lacions
esportives privades no low cost se situa en un valor de
46.8€ més IVA, mentre que els centres de fitnes de con-
cessié administrativa aconsegueixen una quota mitjana de
30.55€ més IVA. Les instal-lacions esportives privades
low cost tenen segons aquest informe una quota mitjana
de 17.98€ més IVA. Sens dubte, I’auge de les cadenes
low cost fa baixar la quota mitjana dels gimnasos.
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Figure 2. Distribution of the centres according to monthly fee (€)
for using the centre and its services.

With regard to the age of the clientele, the majori-
ty (41%) are in the 31-45 age bracket, which concurs
with the study by Garcia, which found 37.3% in this
age range (2011). Only 6% of the clients are over the
age of 60, while 8% of the total are under age 16
(Figure 3).

The gender distribution of the clientele is quite
even, with 51% females and 49% males. These
results are comparable to those of Garcia (2011),
where in Madrid it was found that 55% of the

I/>60 f .
<

46-60/\

{

31-45

Figure 3. Distribution of the clientele according to age.

Figura 2. Distribucié dels centres segons la quota mensual (€)
per fer Us del centre i els seus serveis.

Pel que fa a I’edat de la clientela, la majoria (41%)
se situa en el rang d’edat d’entre 31-45 anys, la qual
cosa es repeteix en 1’estudi de Garcia, amb un percentat-
ge del 37.3% (2011). Solament un 6% dels clients supe-
ren els 60 anys d’edat i els menors de 16 anys ocupen un
8% del total (figura 3).

La distribuci6 dels clients quant al génere és molt si-
milar, amb un 51% de dones i un 49% d’homes. Aquests
resultats es poden comparar amb els de Garcia (2011),
que va trobar a Madrid un 55% dels clients homes i un

>60
// f <16

f 16-30

{

31-45

Figura 3. Distribuci6 de la clientela segons edat (anys).
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Table 2
Main reasons for user complaints about their fitness
centres

Taula 2
Principals motius de queixa dels usuaris en relacié amb els seus
centres de fitnes

Cleanliness and maintenance of facilities
Wider time range for activities

Problems with showers

Size of dressing rooms

Heating and air conditions

Too many clients at peak hours
Changes in seasonal timetables

Centre should be open more hours

Neteja i manteniment de les instal-lacions
Més oferta d’horaris per a les activitats
Problemes a les dutxes

Mida de vestidors

Climatitzacio

Excés de clientela en hores punta
Canvis d’horaris de temporada

Més hores d’obertura del centre

clients were male and 45% female. The data are
also similar to those found in the Global Report
on Spanish Sports Facilities: 47.8% females in
the sports facilities nationally (Santacruz et al.,
2014)

According to the Sport Statistic Yearbook pub-
lished by the Ministry of Education, Culture and
Sport (2013), in 2010, 10.8% of the entire Spanish
population was men affiliated with a fitness centre
or similar, while the corresponding percentage of
women was 8.7%. The study by the IHRSA (2013)
showed that in 2012, 12% of the American popula-
tion was women associated with a fitness centre,
while 22% of men were.

Table 2 Shows the main reasons for client com-
plaints, obtained from an open-ended question.

Continuing with the clients’ main reasons for com-
plaints, we can extract the basic gist of guaranteeing
that the facilities are more comfortable. For example,
heating and air conditioning are important elements
in a fitness centre, and this was captured when asked;
the ideal temperature for a fitness room should be 17-
19° C (Lacaba, 2001).

Services of the Fitness Centres

With regard to the services offered by the centres, we
should stress that the only activity carried out in all
the centres analysed was spinning. Furthermore, this
activity was the one that aroused the most interest by
the clientele, with very high ratings (Figure 4). In the
study by Garcia (2011), this activity was only found
at 60.4% of the centres in the CM, although it was
the one that clients requested the most, as also found
in this study. This may indicate that this demand has

45% de clients dones. Les dades també son similars a
les trobades a 1’Informe global de les instal-lacions es-
portives espanyoles 2014: 47.8% de dones en les ins-
tal-lacions esportives a nivell nacional (Santacruz et al.,
2014).

Segons les publicacions de ’anuari d’estadistiques
esportives del Ministeri d’Educaci6, Cultura i Esport
(2013), el 2010 el 10.8% del total de la poblacié espa-
nyola eren homes afiliats a un gimnas o similar, men-
tre que el percentatge corresponent a les dones era de
8.7%. L’estudi d’THRSA (2013) mostra com 1’any 2012
el 12% de la poblacié americana son dones associades a
un centre de fitnes, mentre que la xifra és del 22% en el
cas dels homes.

A la taula 2 s’exposen els principals motius de quei-
xa dels clients obtinguts mitjancant pregunta oberta.

Seguint amb els principals motius de queixa dels
clients, es poden extreure consignes basiques que garan-
teixin una major comoditat d’aquests. La climatitzacid,
per exemple, és un element que resulta important en un
centre de fitnes i aixi ho han plasmat els clients en ser
preguntats. Referent a aixo, la temperatura ideal d’una
sala d’entrenament ha d’estar entre els 17-19 °C (Lacaba,
2001).

Serveis dels centres de fithes

Pel que fa als serveis oferts pels centres, s’ha d’assenya-
lar que I’nica activitat que es desenvolupava en tots els
centres analitzats va ser el Cicle Indoor. A més d’aixo,
aquesta activitat va ser la que va despertar més interes per
part dels clients obtenint un major percentatge de valora-
cions molt altes (figura 4). En I’estudi de Garcia (2011),
aquesta activitat només es trobava en el 60.4% dels cen-
tres de la CM, encara que fos la més sol-licitada per part
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Figure 4. Evaluation of the activity in spinning according to users’
interest.

led spinning to be a standard activity found in any fit-
ness centre.

On the other hand, in addition to spinning, Pi-
lates, healthy back and Zumba were the activities that
aroused the most interest. Among them, Pilates was
being offered by 90% of the centres, and their man-
agers attributed a high level of interest in this activity
among their users.

It is worth noting that aerobics and step aero-
bics, two of the most classic activities within fit-
ness, have a low level of demand yet were found
in the majority of the centres that participated in
this study, with the exception of two. These fig-
ures concur with the results of Garcia (2011), in
which both aerobics (95.5%) and step aerobics
(90.6%) were still offered by the centres despite
their low interest compared to the other activities
offered.

Maintenance gymnastics or physical conditioning
are still found, sometimes with similar names, in the
majority of centres analysed in this study (74%). Les
Mills body balance was found on the schedule of 64 %
of the centres, while yoga in any of its variations was
offered by 74 % of them.

Aquatic activities were only offered in 52.6% of
the centres analysed, and among them swimming and
water aerobics were the most common.

Molt baix

VT

0% No ofertat

0% Baix

Mitja Molt alt

Alt

Molt alt

Figura 4. Valoracié de l'activitat de Cicle Indoor segons l'interés
del personal usuari.

dels clients, igual que succeeix en en aquest cas. Aquest
fet pot indicar que aquesta demanda ha comportat que el
Cicle Indoor sigui una activitat fixa en qualsevol centre
de fitnes.

Draltra banda, a més del Cicle Indoor, Pilates, Esquena
sana i Zumba van ser les activitats que seguien a aquesta
en interes generat en els clients. D’entre aquestes, Pilates
I’oferia el 90% dels centres, i els seus equips gestors atri-
buien als usuaris un nivell d’interés alt per aquesta activitat.

Destacar que 1’Aerobic i I’Step, dos de les activitats
més classiques dins del Fitnes, malgrat tenir un baix ni-
vell de demanda, estan presents en la majoria dels cen-
tres que van participar en I’estudi excepte en 2. Aquestes
dades concorden amb els resultats obtinguts en 1’estudi
de Garcia (2011) en el qual tant I’Aerobic (95.5%) com
I’Step (90.6%) continuaven als centres malgrat el seu
baix interes respecte a la resta de les activitats ofertes.

La gimnastica de manteniment o condicionament fi-
sic encara es manté com a tal, o amb una altra deno-
minaci6 similar, en la majoria dels centres analitzats en
I’estudi (74 %). L’activitat de Body Balance ofertada per
“Les Mills”, es trobava en I’horari del 64% dels cen-
tres, mentre que el Ioga, en qualsevol de les seves va-
riants, estava present en el 74 % d’aquests.

Les activitats aquatiques en general només es van
oferir en el 52.6% dels centres analitzats, sent les més
ofertades la Nataci6 i 1I’Aquaerobic.
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Figure 5. Activities offered by the centres, by type: Spinning,
toning (body-pumping, circuits, abdominals, etc.), high intensity
(HIIT, Tabata, Body attack, etc.), wellness or body-mind (yoga,
Pilates, body balance, etc.), choreographed (step aerobics, zum-
ba, aerobics, etc.), aquatic (water gym, swimming, water aero-
bics, etc.), martial arts or combat (boxing, wrestling, judo, etc.),
outdoor (paddle, running, etc.).

With regard to activities related to the martial arts
and contact sports, one form stood out over the rest
in terms of both interest by users and level offered
by the centres, namely boxing, which was offered
by 43% of the centres, compared to judo and karate,
which were offered at 27% of them.

If a more simplified classification is offered (Fig-
ure 5), we can once again see that all the centres offer
spinning. Furthermore, 90% of the centres have well-
ness, choreographed and toning activities. These data
give an idea of the most in-demand activities in the
city of Zaragoza.

In terms of the presence of activities pre-choreo-
graphed by an external company, a fairly equitable
distribution can be seen in the participating centres,
given that 44% of them offer these activities. It was
found that there is an upswing in the centres’ offer of
this kind of activities.

Figure 6 shows the percentage distribution of
the centres that provided specific activities to differ-
ent population groups. 73.7% of the centres offered
specific services for individuals with special needs.

Cicle Indoor

Tonificacio

Alta intensitat

Wellness

Coreografiades

Aigua

Arts marcials/
Combat

Exterior

[ |

I
0% 20% 40% 60% 80% 100%

 Esi [INo |

Figura 5. Relacié d’activitats ofertes pels centres, segons tipologia:
Cicle Indoor, tonificacié (Body-pump, circuits, abdominals, etc.),
Activitats d’alta intensitat (HIIT, Tabata, Bodyattack, etc.), Wellness o
Body-mind (loga, Pilates, Bodybalance, etc.), coreografiades (Step,
Zumba, Aerodbic, etc.), aigua (Aquagym, Natacid, Aquaerobic, etc.),
Arts marcials o activitats de combat (boxa, lluita, judo, etc.), exterior
(padel, Running, etc.).

Pel que fa a les activitats relacionades amb les arts
marcials i esports de contacte, una modalitat va destacar
sobre la resta, tant a nivell d’interés per part dels usuaris
com a nivell d’oferta per part dels centres: la Boxa, la
qual apareix com a oferta en el 43% dels centres; en can-
vi el Judo i el Karate només 1'ofereixen el 27% d’aquests.

Si s’elabora una classificacié més simplificada (figu-
ra 5), es pot apreciar de nou com la totalitat dels centres
ofereix el Cicle Indoor. A més, el 90% dels centres te-
nen activitats de Welness, coreografiques i de tonifica-
ci6. Aquestes dades ens aporten una idea del tipus d’ac-
tivitats més sol-licitades a la ciutat de Saragossa.

Quant a la preséncia en I’oferta d’activitats que han
estat precoreografiades per una empresa externa, es
comprova que als centres participants en 1’estudi hi ha
un repartiment bastant equitatiu. Un 44% de les acti-
vitats ofertes han estat precoreografiades. Es pot veure
que existeix una tendeéncia a 1’al¢a en 1’oferta d’aquest
tipus d’activitats per part dels centres.

A la figura 6 es mostra la distribucié percentual dels
centres que atenien amb activitats especifiques diferents
grups de poblacié. Un 73.7% oferien serveis especifics
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Figure 6. Percentage distribution of specific programmes for spe-
cial populations at the fitness centres.

Worth noting are the specific programmes for indi-
viduals with back problems, which are offered by
71.4% of the centres. The services offered the least
among those included in the questionnaire are those
exclusively for individuals with respiratory diseas-
es (7.1%) and cardiac rehabilitation (16.6%). In the
study by Garcia (2011), only 34.6% of the centres
offered these services adapted to individuals with spe-
cial needs.

As for complementary services, we can high-
light the fact that 58% of the centres consulted
had a nutrition consultation, sold supplements and
sold, rented or lent towels. Likewise, 32% of the
centres sold corporate items with the logo of the
centre, and none of them sold newspapers (Figure
7).

Turning now to the centres’ safety procedures, we
found that 56% administer an aptitude questionnaire
to their clients before they engage in sport.

On the other hand, only 22% of the centres
asked their new clients to get a medical check-up

Figura 6. Distribucio percentual de programes especifics en
poblacié especial en centres de fitnes.

per a persones amb necessitats especials. Destacar que
els programes especifics per a persones amb problemes
d’esquena son oferts pel 71.4% dels centres. Els serveis
menys oferts d’entre els inclosos en el qiiestionari s6n
els exclusius per a persones amb malalties respiratories
(7.1%) i rehabilitaci6 cardiaca (16.6%). En I’estudi de
Garcia (2011) els centres que oferien aquests serveis
adaptats per a persones amb necessitats especials només
representaven el 34.6%.

Com a serveis complementaris ressalta que el
58% dels centres consultats tenien consulta de nutri-
cid, venda de suplements i servei de venda, lloguer
o préstec de tovalloles; i el 32% realitzaven venda
d’articles corporatius del propi centre, i cap centre
proporcionava el servei de venda de premsa diaria
(figura 7).

En relacié amb els procediments de seguretat dels
centres, un 56% realitzen qliestionari d’aptitud als seus
clients abans de la practica esportiva.

D’altra banda, només el 22% dels centres insta-
va als seus nous clients a realitzar un reconeixement
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Figure 7. Availability of complementary services.

before participating in any activity or physical
exercise. Thirty-three per cent of the centres of-
fered medical check-ups at the centre itself, and
67% performed functional assessments. A func-
tional assessment is obligatory for certain profiles
in 17% of the centres, and 56% of the centres ad-
ministered aptitude questionnaires to their future
clients.

Characteristics of the Equipment and
Facilities
With regard to the indoor physical activity-sport
spaces, one inclusion criterion of the study was
having at least one fitness room and one room for
guided activities. The pie chart below (Figure 8)
shows the distribution of the fitness room according
to use.

Of all the centres, 88.2% also have a second room
for guided activities, and 52.9% have a third room
for guided activities.

Sale of centre’s Press Towels
own products

Premsa Tovalloles

Venda de productes Venda de productes
amb la imatge o
estetica corporativa
del centre

Figura 7. Disposici6 de serveis complementaris.

medic previ a la participacié en qualsevol activitat o
exercici fisic. El 33% dels centres realitzava revisions
mediques al propi centre, i un 67 % realitzava valora-
cions funcionals. La valoraci6é funcional era obligato-
ria per a determinats perfils en un 17% dels centres,
i un 56% passaven als seus futurs clients qiiestionaris
d’aptitud.

Caracteristiques dels equipaments
i instal-lacions

Respecte als espais d’activitats fisicoesportives coberts,
era criteri d’inclusi6 en l’estudi disposar, almenys,
d’una sala de fitnes i d’una sala d’activitats dirigides. En
la figura 8 es mostra la distribuci6 segons 1’Us dins de la
sala de fitnes.

El 88.2% dels centres a més disposa d’una sego-
na sala d’activitats dirigides i el 52.9% disposa també
d’una tercera sala d’activitats dirigides.

El 70.6% té una sala especifica per a Cicle Indoor.
El 35.3% dels centres disposa també d’una segona sala
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Figure 8. Distribution of the size of the fithess room in each work-
ing zone.

Furthermore, 70.6% have a specific room for
spinning, 35.3% also have a second fitness room,
52.9% have at least one indoor pool, 58.8% have
a specific space for spa services, 23.5% have at
least one indoor paddle tennis court, 17.6% have
a large sports court within their facilities and the
same percentage of centres have a specific room
for martial arts or contact sports. The remaining
indoor facilities appear in less than 12% of the
cases.

With regard to outdoor spaces, 38.9% of the
centres have outdoor physical activity-sport spac-
es, the most frequent being an outdoor pool and/
or sunroom (85.7% for both). Under this percent-
age are paddle tennis and/or multi-sport courts
(71.4%).

With regard to the spaces not used for sports, their
availability per centre is shown in the bar graph be-
low (Figure 9).

To conclude, we shall examine the results on
the accessibility to the facilities by individuals
with disabilities. We found that 61% of the cen-
tres have all the spaces adapted for persons with
disabilities, 28% have some of the spaces acces-
sible for this population group, while 11% of the
centres studied are not accessibility to persons
with disabilities.
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estiraments

\
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Figura 8. Distribucié de la superficie de la sala de fithes a cada
zona de treball.

fitnes. El 52.9% disposa d’almenys un got de pisci-
na interior. Un 58.8% de la disposa d’espai especific
dedicat a serveis de SPA. Un 23.5% té almenys una
pista de padel. El 17.6% posseeix una pista gran po-
liesportiva entre les seves instal-lacions; aquest mateix
percentatge es troba també quant als centres que pos-
seeixen una sala especifica d’arts marcials o esports de
contacte. Una altra instal-laci6 a assenyalar és la sala
especifica per a esports de contacte o arts marcials. La
resta d’equipaments apareixen en proporcions inferiors
al 12%.

Respecte als espais a l’aire lliure, un 38.9% dels
centres disposen d’instal-lacions fisicoesportives a 1’aire
lliure, sent les instal-lacions més freqiients entre aquests
centres el vas de piscina exterior i/o el solarium (85.7 %
per a tots dos). Per sota d’aquest percentatge apareixen
les pistes de padel i/o pistes poliesportives (71.4%).

Quant als espais d’usos no esportius, la seva disponi-
bilitat per part dels centres queda reflectida a la figura 9.

Per finalitzar, s’observen els resultats sobre accessi-
bilitat de les instal-lacions per a subjectes amb discapa-
citat. Es pot veure que un 61% dels centres té habilitats
tots els espais per a persones amb discapacitat, un 28 %
dels centres té alguns espais accessibles per a aquest grup
de poblaci6, mentre que n’hi ha un 11% que no disposen
d’accessibilitat per a les persones amb discapacitat.
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Figure 9. Availability of spaces for complementary services in the
fitness centres of the city of Zaragoza.

Interpretation of the Main Results

Below is an analysis and interpretation of the main
results found.

With regard to the general characteristics of the
fitness centres, it is worth noting that their mean age
is 15 years, meaning that they were built in the early
21t century, a time of major changes for spaces de-
voted to physical activity and health, given that this
is when the so-called “Fitness & Wellness Industry”
was born (Iborra, 2004, cited in Reverter & Barbany,
2007).

The average size of the fitness centres is smaller
than other sport facilities (Santacruz et al., 2014), but
based on the data obtained in the study by Campos
(2000), it seems that their size has been increasing
considerably in the past two decades. The majority of
the centres in this study had more than 1000 mem-
bers, which confirms the boom in fitness activities
and attendance at this kind of facility, just as in other
countries (Crossley, 2006; Sassatelli, 2010).

In terms of the monthly fee, the majority of
these centres seem to price it at 30 to 40 euros,
but this study reveals a great deal of heterogeneity

Figura 9. Disponibilitat d’espais per a serveis complementaris en
els centres de fitnes de la ciutat de Saragossa.

Interpretacié dels principals
resultats

.....

principals resultats trobats.

Pel que fa a les caracteristiques generals dels centres
de fitnes es pot dir que la seva antiguitat mitjana és d’uns
15 anys, situant la seva construcci6 a inicis del segle XXI,
moment de gran canvi per als espais dedicats a 1’activi-
tat fisica i la salut, ja que és quan sorgeix la denominada
“industria del Fitnes & Wellness” (Iborra, 2004, citat en
Reverter & Barbany, 2007).

La superficie mitjana dels centres de fitnes és menor
que la d’altres instal-lacions esportives (Santacruz et al.,
2014), pero a partir de les dades obtingudes de 1’estudi de
Campos (2000), sembla que en les dues ultimes decades es-
tan augmentant la seva mida de forma considerable. La ma-
joria dels centres d’aquest estudi tenien més de 1000 socis,
la qual cosa avala el boom de les activitats de fitnes i d’as-
sistencia a aquest tipus d’instal-lacié, igual que succeeix en
altres paisos (Crossley, 2006; Sassatelli, 2010).

Quant a la quota mensual, sembla que en la majoria
de centres se situa entre els 30 i 40 euros, pero en aquest
treball s’evidencia una gran heterogeneitat pel que fa a
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with regard to this figure. This variation is logical
given that there is also variation in terms of the
type of fitness facilities and the services they of-
fer (Reverter & Barbany, 2007; Martinez-Lemos &
Gonzalez-Sastre, 2016).

The majority of the clientele at the centres studied
are between the ages of 31 and 45. Even though a
higher proportion of younger people between the ages
of 15 and 19 practice sport in Spain (Garcia-Ferrando
& Llopis, 2017), the highest percentage of clientele
is not found in this age bracket, which seems to indi-
cate that they choose other sport activities not associ-
ated with the field of fitness. Even though ageing is a
characteristic that is increasingly affecting the world’s
population (Montero & Bedmar, 2010), and that there
is increasing evidence of the benefits of practising
physical exercise among the elderly (Aparicio, Car-
bonell, & Delgado, 2010), only 6% of the clients in
this kind of centre is over the age of 60. The reason
may be that the majority of activities offered in the
timetable are not appropriate for this group, given the
monitors’ difficulty in establishing individual guide-
lines in many of the guided activities, or because of
their lack of history of practising sport, which may
contribute to the low attendance of this population
group at fitness centres. Yet in any case, it would
be interesting to focus on this population group and
try to attract them to the centres, taking advantage of
the fact that in recent years in Western countries the
use of time by the elderly is undergoing significant
changes (Montero & Bedmar, 2010), and also bearing
in mind that this population sector is increasing. The
study by Garcia-Ferrando and Llopis (2017) situates
the sport practice rate among the Spanish population
over the age of 75 at 10.9%, but in any case, this
sector does not seem to choose to practice in fitness
centres.

On the other hand, one interesting aspect is that
the distribution of the clientele by gender is quite bal-
anced, as the presence of men and women is quite
similar at these centres, something that would have
been unthinkable in the past.

In terms of the services offered, the star activity
today is spinning, which is present in all the partici-
pating centres. It is also the activity that arouses the
most interest in users. Guided activities like aerobics
and step aerobics seem to refuse to disappear and re-
main on the timetables despite their low demand. In
any event, these activities are being replaced in the

aquesta dada. Aquesta heterogeneitat és logica perque
també existeix quant al tipus d’instal-lacions de fitnes
i els serveis que ofereixen (Reverter & Barbany, 2007;
Martinez-Lemos i Gonzélez-Sastre, 2016).

La majoria de la clientela dels centres se situen
en una edat entre els 31 i els 45 anys. Malgrat que
les majors taxes de practica esportiva en la pobla-
ci6 més jove a Espanya se situen entre els 15 i els
19 anys (Garcia-Ferrando & Llopis, 2017), el major
percentatge de clients no es troba en aquesta edat, la
qual cosa sembla indicar que es decanten també per
un altre tipus de practiques esportives no vinculades
a ’ambit del fitnes. Malgrat que I’envelliment és una
caracteristica que afecta cada vegada més a la poblacid
mundial (Montero & Bedmar, 2010), i que hi ha cada
vegada més evidencies sobre els beneficis de la practi-
ca d’exercici fisic en persones grans (Aparicio, Carbo-
nell, & Delgado, 2010), només hi ha un 6% de clients
en aquest tipus de centres per sobre dels 60 anys. La
rad podria ser que les activitats ofertes en I’horari si-
guin inadequades per a aquestes persones, la dificultat
per part del tecnic d’establir pautes d’individualitza-
ci6 en moltes de les activitats dirigides, o per la seva
manca de costum de practica esportiva..., elements
que poden contribuir a 1’escassa assisténcia d’aquest
grup poblacional als gimnasos. Pero en tot cas, seria
interessant centrar 1’atenci6 en aquest grup poblacional
i tractar d’atreure’l als centres, aprofitant que en els
darrers anys als paisos occidentals 1’is del temps entre
les persones grans esta experimentant canvis notables
(Montero & Bedmar, 2010), i tenint en compte a més
que és un grup poblacional que va en augment. L’estu-
di de Garcia-Ferrando i Llopis (2017) situa la taxa de
practica esportiva de la poblacié espanyola amb més
de 75 anys en el 10.9%, perd en tot cas aquest sec-
tor no sembla decantar-se per la practica en centres de
fitnes.

D’altra banda, un aspecte interessant és que la dis-
tribucié dels clients quant al génere és molt similar,
sent la presencia de dones i homes al centre de fitnes
molt semblant, cosa impensable en ¢poques passades.

Quant als serveis oferts, 1’activitat estrella és el Cicle
Indoor, tenint preséncia en tots els centres participants,
i que és la que atreu més els usuaris. Activitats dirigi-
des com 1’Aerobic i 1I’Step semblen negar-se a desapa-
reixer aferrant-se en els horaris malgrat la seva escassa
demanda. En tot cas, aquestes activitats cada cop més
son substituides per d'altres precoreografiades en els
horaris, com la Zumba o el Bodystep. El Pilates també
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timetables by other pre-choreographed activities such
as zumba and bodystep. Pilates is also offered in most
of the centres (90%). It was found that 44% of the
activities offered were pre-choreographed by an ex-
ternal company, and it seems that this kind of activity
is carving a niche for itself in almost all the centres
studied.

Of the centres, 72.6% stated that they offered
some specific activity for users with special needs,
with these activities targeted primarily at people with
back problems and the elderly. Back pain is one of
the most common health problems, and it creates a
considerable personal, community and financial bur-
den worldwide (Hoy et al., 2012) and is a frequent
reason for seeking healthcare in Western countries
(Bassols, Bosch, Campillo, & Bafios, 2003); there-
fore, it is logical to find specific programmes in the
majority of centres targeted at correcting, improving
or alleviating back problems. On the other hand, ac-
cording to the official data in the municipal census of
inhabitants of 2015, people aged 65 and older account
for 18.7% of the total population in Spain (8701380
persons), compared to 17.3 in 2011, which is an in-
crease of 550000 individuals (Vidal et al., 2017).
This percentage means that this population group is
constantly increasing, and it is a group which de-
serves special attention. With these figures and with
the forecasts of their further growth, it is important
for the centres to offer specific programmes catering
to the needs and characteristics of the elderly.

With regard to the safety procedures and proto-
cols established at the centres, only 22% of them re-
quired a medical check-up to enter. The data from
the study indicate that the requirement for future cli-
ents to fulfil this kind of protocol is not found in the
majority of centres. Even though there is no regu-
lation that requires new clients at fitness centres to
undergo a medical check-up, it seems more advisable
to do so in order to detect possible pathologies which
would condition sport practise, could put clients’
health at risk or are incompatible with the practise
of certain activities. This check-up could also offer
information that would allow the physical activity to
be adapted to the users’ characteristics. In Catalonia,
Decree 58/2010 dated 4 May 2010, on sports enti-
ties in Catalonia (DOGC no. 5628, dated 13.5.2010),
stipulates that the practitioner must sign a statement
that they are responsible for their health and physi-
cal condition, and entities can also require a medical

és ofert en gran part dels centres (90%). Es comprova
com un 44% de les activitats ofertes estaven precoreo-
grafiades per una empresa externa, i sembla que aquest
tipus d’activitats es va fent lloc a gairebé tots els centres
d’aquest treball.

El 73.7% dels centres manifestava oferir alguna ac-
tivitat especifica per a usuaris amb necessitats especials,
estant aquestes activitats dirigides principalment a per-
sones amb problemes d’esquena i a les grans. El mal
d’esquena és un dels problemes de salut més comuns i
crea una carrega personal, comunitaria i financera con-
siderable a nivell mundial (Hoy et al., 2012), sent mo-
tiu freqiient d’assisténcia sanitaria als paisos occidentals
(Bassols, Bosch, Campillo, & Bafios, 2003), per la qual
cosa resulta logic trobar programes especifics en la ma-
joria dels centres dirigits a corregir, millorar o alleu-
jar els problemes d’esquena. D’altra banda, segons les
dades oficials del Padré municipal d’habitants de 2015,
les persones de 65 anys i més representen el 18.7%
del total de la poblacié a Espanya (8701380 persones)
enfront del 17.3% 1’any 2011, la qual cosa suposa un
increment de 550000 individus (Vidal et al., 2017).
Aquest percentatge comporta que el grup poblacional
que va creixent de forma continuada sigui un col-lectiu
que requereix una atenci6 especial; amb aquestes xifres
i amb les seves previsions d’augment, es considera im-
portant que que els centres atenguin amb programes es-
pecifics les necessitats i caracteristiques de les persones
grans.

En relacié amb els protocols de seguretat establerts
als centres, Unicament el 22% demanava un reconei-
xement medic d’accés. Les dades d’aquest estudi in-
diquen que el requisit de realitzacié d’aquest tipus de
protocols per part dels futurs clients no és majorita-
ri. Encara que no hi ha una normativa que obligui a
passar aquest tipus de reconeixement medic als nous
clients als centres de fitnes, sembla que seria més que
aconsellable realitzar-ho de cara a detectar possibles
patologies que condicionin la practica esportiva, pu-
guin posar en risc la salut del client, o siguin incom-
patibles amb la practica de determinades activitats.
Aquest reconeixement també podria aportar dades que
permetessin adaptar 1’activitat fisica a les caracteris-
tiques de l'usuari. A Catalunya, el Decret 58/2010,
de 4 de maig, de les entitats esportives de Catalunya
(DOGC num. 5628, de 13.5.2010), estableix que s’ha
d’exigir a la persona practicant la signatura d’una de-
claraci6 responsable sobre el seu estat de salut i de
condici6 fisica, i a més les entitats podran exigir un
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report or certificate of medical aptitude to perform a
specific physical activity. Furthermore, in terms of
the centre’s liability, it seems recommendable for the
managers to require the users to fulfil at least one of
these requirements: getting a medical check-up, sub-
mitting a certificate of suitability to practice physi-
cal activity, or filling in a questionnaire with a sworn
statement of physical capacity and awareness of the
characteristics of the type of physical activity they
are going to perform.

This study reveals that the vast majority of fitness
centres (88%) have at least two rooms for guided ac-
tivities. In many centres, it iS common to equip each
of these spaces according to the activities that are
going to be performed in them. Fifty-three per cent
of the centres have an indoor pool, which is unques-
tionably an incentive for a certain kind of client and
opens up the range of populations which may attend
the centre. Spas are available in a high percentage
of the centres (59%); citizens seem to be demanding
more establishments which can guarantee them peace
and quietness, health treatments, physical shape treat-
ments and recreational activities (Reverter & Barba-
ny, 2007).

In terms of the spaces for non-sport uses, the par-
ticipating centres in this study that had them primarily
had a medical office and/or a physiotherapist (68 % of
them). Users’ concern with health from any perspec-
tive (prevention, rehabilitation, first aid, improved
quality of life, etc.) must be a priority, and in recent
years concepts like multidisciplinarity, interdisci-
plinarity, etc., have become common in the field of
health, terms which refer to the joint actions of differ-
ent professionals to reach a common goal.

With regard to the architectural barriers for
persons with disabilities, we found that they need
a great deal of improvement, given that 11% of
the participating centres had no spaces with access
adapted to persons with disabilities, and 28% of the
centres only had some spaces which are accessible to
this group.

Conclusions

The absence of similar previous studies means that
this study is merely descriptive. According to the
results, we can conclude that the fitness centres in
the city of Zaragoza show a great deal of variability
in terms of their size and number of members. The

informe medic o un certificat medic d’aptitud per al
desenvolupament d’una activitat fisica concreta. I a
nivell de responsabilitat del centre, sembla ser que
és recomanable que els gestors exigeixin als usuaris,
almenys, complir algun d’aquests requisits: passar un
reconeixement medic; presentar un certificat d’idonei-
tat per a la practica d’activitat fisica, o emplenar un
qiiestionari amb declaraci6 jurada de capacitat fisica i
de coneixement de les caracteristiques del tipus d’acti-
vitat fisica a realitzar.

Aquest estudi evidencia que la gran majoria dels
centres de fitnes (88%) disposa, almenys, de dues sales
d’activitats dirigides. En molts centres, és habitual am-
bientar cadascuna d’aquestes sales en funci6 de les acti-
vitats que s’hi practicaran. El 53% dels centres disposa
de vas cobert, la qual cosa sens dubte suposa un al-licient
per determinat tipus de clients i obre el nombre de po-
blacions a les quals poder atendre. Quant al SPA, esta
disponible en un alt percentatge dels centres (59%); sem-
bla que la ciutadania demana establiments que els puguin
garantir tranquil-litat, tractaments de salut, tractaments
de forma fisica i activitats d’oci (Reverter & Barbany,
2007).

Quant als espais d’usos no esportius, aquells centres
participants en 1'estudi que en disposaven, tenien princi-
palment una consulta de metge i/o fisioterapeuta (68 %
d’aquests). La preocupaci6 per la salut de ’usuari des
de qualsevol perspectiva ha de ser prioritaria (preven-
ci6, rehabilitacid, primers auxilis, millora de qualitat de
vida...), i en els tltims temps s’han fet comuns en 1I’am-
bit de la salut conceptes com multidisciplinarietat, inter-
disciplinarietat, etc., conjunt de termes que es refereixen
a I’acci6 conjunta de diferents professionals per assolir
una fita comuna.

En relaci6 amb les barreres arquitectoniques per a
persones amb discapacitat, s’observa que han de millorar
molt perqué un 11% dels centres participants no comp-
ten amb cap espai amb accés adaptat a persones amb
discapacitat, i el 28% de centres explica tinicament amb
alguns dels seus espais accessibles a aquest grup pobla-
cional.

Conclusions

L’abséncia d’estudis previs similars fa que aquest tre-
ball sigui merament descriptiu. En funci6 dels resul-
tats obtinguts es pot concloure que els centres fitnes a
la ciutat de Saragossa presenten gran variabilitat quant
a superficie i nombre de socis. El rang d’edat més
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most frequent age range among their users is 31-45,
and their gender distribution is quite even. The mean
monthly fee ranges from €20 to €40.

Given that there is only one previous study with
similar characteristics, by comparing their results we
can find an increase in the size (most notably the in-
clusion of a second room for guided activities and
a specific spinning class), number of workers and
users who request this service in the centres in the
sector.

There is considerable attention to the elderly and
back problems, and wellness services are frequently
offered among the services at the fitness centres.

With regard to the activities, spinning is the
most requested, although other classic activities
like aerobics and step aerobics are also found at the
majority of the centres. We could underscore the
increase in the practise of paddle tennis in recent
years, which has become one of the activities with
the most projection and presence in the centres. In
terms of safety, it is essential to increase the re-
quirements for new users (medical check-ups and
aptitude questionnaires) of these types of centres in
order to avoid the health risks associated with the
practise of physical activity. Furthermore, more
studies should be performed to further explore the
services and equipment at fitness centres, given
that there is only a handful of studies that exam-
ine these themes. Without a doubt, they could help
shed light on the current situation, establish strate-
gies to improve the quality of the services offered,
and provide information on where a sector in con-
stant change is headed.
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Abstract

This dissertation questions the ways value is produced and the
working mechanisms in a particular environment, namely climbing,
through the conceptual tools of studies in the field of creation. Backed
by studies of creative work performed in the fields of art, fashion and
communication, it seeks to construct the figure of the professional
climber by viewing it as the outcome of a collective creative process
in which different groups of actors are mobilised. This collective work
leads to an ideal “professional” articulated around a sports career that
originates as a vocation and unfolds through multiple geographic dis-
placements and through the support of companies, brands and feder-
ations. With the goal of understanding this process, an ethnographic
study was performed in the United States and Europe between 2012
and 2014 with world-class climbers, photographers, cameramen,
journalists and members of the specialised industry. This dissertation
first addresses the motivations pushing the actors to work together,
as well as the different modalities of this creative work, and secondly
the organisation, structure and mechanisms that structure this work.
The analysis reveals the heterogeneity of the tasks performed and
their situations, highlighting the constructed nature of professional
categories. In fact, beyond the meaning and representations associ-
ated with the “figure” of the professional climber devoted exclusively
to performing a primary activity, climbing, the work of the professional
climber is essentially based on professional polyvalence. This re-
search analyses the everyday reality of those who have reached the
peak of their “art”, contributing knowledge of creative work as it has
been analysed in other fields.
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Resum

Aquesta tesi qliestiona les maneres de produccié de valor i els me-
canismes de treball en un entorn particular, el de I'escalada, a tra-
vés de les eines conceptuals dels estudis en el camp de la creacid.
Recolzant-se en les recerques del treball creatiu dutes a terme als
mons de I'art, de la moda, o de la comunicacié, s’aborda la construccié
de la figura de I'escalador professional entenent-la com el resultat d’'un
procés col-lectiu d’elaboracié en el qual es mobilitzen diferents grups
d’actors. Aquest treball col-lectiu produeix un ideal de “professional”
articulat entorn d’una trajectoria esportiva d’origen vocacional que es
desenvolupada a través de multiples desplacaments geografics i gra-
cies al suport de les empreses, les marques i les federacions. Amb
I'objectiu de comprendre aquest procés, es va realitzar una recerca et-
nografica entre 201212014 als Estats Units i a Europa Occidental amb
escaladors de referéncia mundial, fotdografs, cameres, periodistes i
membres de la industria especialitzada. En aquesta tesi s’aborden, en
un primer lloc, les motivacions que inciten actors a treballar junts, aixi
com les diferents modalitats d’aquest treball creatiu i, en segon lloc,
I'organitzacio, estructuracié i mecanismes que estructuren aquest ul-
tim. L’analisi revela I'heterogeneitat de les tasques realitzades i de les
situacions de treball posant en relleu la naturalesa construida de les
categories professionals. De fet, més enlla del significat i de les repre-
sentacions associades a la “figura” de I'escalador professional dedicat
exclusivament a la realitzacié d’una activitat primaria, I'escalada, el
treball de I'escalador professional es basa fonamentalment en la po-
livalencia professional. Aquesta tesi analitza la quotidianitat d’aquells
que han arribat al cim del seu “art” contribuint al coneixement sobre el
treball creatiu tal com ha estat analitzat en altres arees.
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Abstract

This dissertation elaborates on the results of an action research pro-
ject geared at improving students’ social competence and thus fos-
tering the prevention and peaceful resolution of conflicts. To achieve
this transformation towards peaceful coexistence, an intervention pro-
gramme from the field of physical education and the corresponding
tutorial sessions were designed and applied, and their effectiveness
was scientifically evaluated. The study is justified by three factors: the
role of the school in training fair citizens who are capable of creatively
dealing with conflicts, the prevention of problems of coexistence at
schools, and the contribution of new knowledge on the theme of the
basic competences. To attain the objective, PE was prioritised as an
engine of social learning because it is an area from which first-hand
experiences emanate, while it also requires social interaction for its
contents to be developed. From this methodological positioning, the
social-critical paradigm enabled us to understand and capture the edu-
cational essence and behaviours stemming from the actions. Likewise,
the qualitative methodology made it possible to adapt the research
process to the complexity of the situations that arise in the classroom
and to adopt the simultaneous roles of teacher and researcher. Spe-
cifically, the participative action research method was chosen because
its reflective structure facilitated getting a group of collaborating teach-
ers involved, resolving the problems that arose, guaranteeing the
quality of the scientific knowledge obtained and noting advances in
the climate of peaceful coexistence in the PE sessions. Given that
the goal was to go beyond the researcher’s perspective, several da-
ta-collection instruments were used with the informed consent of the
different agents involved: teacher-researcher, students and teachers.
Even though the study is particularly based on participant observation
and document analysis, which provided qualitative evidence, it was
deemed worthwhile to back them with other quantitative data obtained
from a questionnaire targeted at students, non-participant observation
and a sociometric ranking. Finally, the results triangulated the per-
spectives of the three agents and were associated with three axes:
the causes and resolutions of conflicts in PE, the prosocial behaviours
shown by the students during the PE sessions, and the benefits of
connecting the PE sessions and tutorials. The main results include the
fact that the most frequent causes of conflicts were competitiveness
and discrimination based on differences in skill; the teaching interven-
tion led to the majority of conflicts being resolved positively through
dialogue and to prosocial behaviours increasing 50%, most notably
help among classmates, while at the same time the interdisciplinary
nature of the intervention fostered the transfer of social learning.
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Resum

La tesi desenvolupa els resultats d’una recerca-accié orientada a mi-
llorar la Competéncia Social de I'alumnat, i d’aquesta manera afavorir
la prevencid i resoluci6 pacifica dels conflictes. Per aconseguir aques-
ta transformacié en pro d’'una bona convivencia, es va dissenyar i apli-
car un programa d’intervencio des de I'area d’educaci¢ fisica (EF) i les
sessions de tutoria i es va avaluar cientificament la seva efectivitat. La
recerca es justifica per tres factors: el paper de 'escola per formar una
ciutadania justa i afrontar creativament els conflictes; la prevencié dels
problemes de convivéncia als centres educatius; i 'aportacié de nous
coneixements a la tematica de les competéncies basiques. En la con-
secuci6 de I'objectiu es prioritza 'EF com a motor d’aprenentatge social
perqué és un area d’on sorgeixen vivéncies i experiencies en primera
persona, alhora que requereix de la interaccié social per desenvolupar
els seus continguts. Des del posicionament metodologic, el paradigma
sociocritic va permetre comprendre i captar I'esséncia educativa i els
comportaments derivats de les accions. Aixi mateix, la metodologia
qualitativa va possibilitar adaptar el procés de recerca a la complexitat
de les situacions que es donen a l'aula i exercir al mateix temps el rol
de docent i d'investigador. Concretament, es va optar pel metode de la
recerca-accio participativa perqué la seva estructura reflexiva va facili-
tar: implicar un grup de mestres col-laboradors, resoldre els problemes
sorgits, garantir la qualitat del coneixement cientific obtingut i consta-
tar els avancgos en el clima de convivencia de les sessions d’EF. Com
que va interessar anar més enlla de la visié de l'investigador, es van
fer servir diversos instruments de recollida de dades amb el consen-
timent informat dels diferents agents implicats: docent-investigador,
alumnes i professorat. Encara que I'estudi es basa en I'observacio
participant i en I'analisi de documents, que van aportar evidéncies
de naturalesa qualitativa, es va considerar contrastar-los amb altres
dades quantitatives obtingudes a partir d’'un questionari adrecat a
'alumnat, una observacié no participant i un ranquing sociometric. Fi-
nalment, els resultats van triangular la visié dels tres agents i es van
vincular a tres eixos: les causes i resolucions dels conflictes en EF, les
conductes prosocials manifestades per I'alumnat durant les sessions
d’EF i els beneficis de connectar les sessions d’EF i de tutoria. Com a
principals resultats es pot destacar que les causes més frequents dels
conflictes van ser la competitivitat i les discriminacions per diferencies
d’habilitat; la intervencié didactica va comportar que la majoria dels
conflictes es resolguessin positivament mitjancant el dialeg i gracies al
fet que les conductes prosocials augmentessin un 50% predominant
les ajudes entre companys, mentre que la interdisciplinarietat va afa-
vorir la transferéencia dels aprenentatges socials.
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You have won many times; you are a born winner. But when you
have lost or you have not been happy with the result, you have
always accepted it with integrity and an extraordinary ability to
know how to lose. Today you have lost a tough match; it was not
gasy for us as the opponent was far superior to us, to your stren-
gth. Yet you have battled as always, you have never given up on
the ball, and as a team man you have done the most important
thing there is in sport, that environment which is our life, what
we are about as professionals and good team members: you have
trusted the coach and their coaching staff. That is because you
have been a coach, so you know perfectly well what this is all
about. You know what the rules of the game are and how to behave
on the pitch. So as an expert player you told the coach to play
you in the position they considered best, that given the imbalance
of forces on the playing field, if they wanted to experiment with a
new tactic or strategy, as a man of science you supported them in
any idea they had for the good of sport and future players in other
similar matches.

We lost, it is true, and now we are on the pitch crying about our defeat
and it has not given us a chance for revenge. The revenge you wanted
so much and asked for when you lost a friendly game, today it will not
give that chance to us. And do you know why it will not give it to us?
Because it knows that in the next game you are bound to win.

There is no denying that we have lost the match. Yet you have won
the competition, you have won the competition of life. In sport
as in life, the real winners are the ones whose victories and feats
gveryone recalls, people know their results, the ones who over
time are remembered along with what they did and what they con-
tributed.

You have not only won this competition, but you are now with
Cagigal and a few other select people, one of the world leaders.
Well done, champ!

| joined the INEFC in Lleida as a lecturer when | was very young.
You welcomed me and supported me in your office with Paco.
Shortly after | joined, you invited me/us to Murillo in what was
my first activity with a group of lecturers (the ones who at that time
were dubbed Atlético Osasuna) and there we will see each other
again, my friend Javier”.

Dr Andreu Camps i Povill
Letter read at Javier’s Funeral Service
Barcelona, 22 December 2018

Has ganado muchas veces, eres un ganador nato, pero cuando
has perdido o no te ha convencido el resultado siempre lo has
asumido con entereza y con un saber hacer extraordinario. Hoy
has perdido un partido dificil, no lo tenfamos facil, el contrincante
gra muy Superior a nosotros, a tus fuerzas, pero has peleado como
siempre, no has dado un balén por perdido, y como hombre de
equipo, has hecho lo més importante que existe en el deporte, ese
medio que es nuestra vida, nuestro sentido de ser profesional y
buena parte del personal: has confiado en el entrenador y en todo
Su cuerpo técnico, porque como t has sido entrenador, sabes
perfectamente de qué va esto, sabes cuales son las reglas del jue-
go y cémo comportarse en el campo y, cual jugador experto, le
has ofrecido al entrenador que te hiciera jugar en la posicion que
considerase mas oportuna, que, ante el desequilibrio de fuerzas
en el terreno de juego, Si queria experimentar una nueva téctica
0 estrategia, cual hombre de ciencia, tl le apoyabas en cualquier
idea que tuviera para el bien del deporte y de los futuros jugadores
en otros partidos similares.

Perdimos, es verdad, y ahora estamos en el campo llorando nues-
tra derrota, y este no nos ha querido dar revancha. Esas revanchas
que tanto deseabas y pedias cuando perdias una pachanga, hoy no
nos la quiere dar y ;sabes por qué no nos la quiere dar? Porque
sabe que en la siguiente le ganabas seguro.

El partido lo hemos perdido, cierto, pero la competicion la has ga-
nado, has ganado la competicion de la vida, en el deporte como en
la vida solo, de verdad, son ganadores aquellos de los que todo
el mundo recuerda su victoria, su hazafia, que todos conocen sus
resultados, aquellos de los que pasado el tiempo se acuerdan de
él'y de lo que hizo, de lo que aporto.

Ta no solo has ganado esta competicion, sino que eres, junto a
Cagigal y otros pocos selectos, uno de los referentes mundiales.
iiiBravo, campedn!!!

Entré de muy jovencito como profesor en el INEFC de Lleida, me
acogiste y me acompafiaste en tu despacho junto con Paco, al
poco de entrar me/nos invitaste a Murillo, fue mi primera actividad
colectiva con un conjunto de profesores (los que en ese momento
les apodaron Atlético Osasuna) y alli nos volveremos a ver amigo
Javier”.

Dr. Andreu Camps i Povill
Carta llegiaa en el funeral de Javier
Barcelona, 22 de desembre de 2018
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