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Abstract

This paper examines the presence of gender studies pub-
lished in the last ten years (2006-2015) in 15 Spanish phys-
ical exercise and sports science (PESS) journals indexed on
the Web of Science, Scopus or with the Fundacién Espafiola
para la Ciencia y la Tecnologia (FECYT - Spanish Founda-
tion for Science and Technology) quality seal. It is a review
study which uses a quantitative approach. The results show
that 56 of the 3482 articles published in the ten years analysed
are gender studies. This figure accounts for 1.61% of the to-
tal number of articles published in these journals. More than
half of the articles are quantitative empirical studies, almost a
quarter are theoretical or historical studies or essays and just
over one tenth are qualitative empirical studies. A large part
of the gender studies refer to social and cultural (26.79%),
psychological (25%) and physical education (28.57 %) aspects.
A smaller proportion are about body image and gender stereo-
types (10.71%), media and film (10.71%), history (8.93%),
biological and physical condition aspects (8.93%) and diver-
sity (3.64%).

Keywords: gender studies, scientific journals, physical
exercise, sport
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Resum

Aquest treball analitza la preséncia d’estudis de genere
publicats, en 1’Gltima década (2006-2015), en 15 revistes es-
panyoles de I’ambit de les ciencies de ’activitat fisica i de
I’esport (CAFE), indexades a la Web of Science, Scopus o
amb segell de qualitat de la FECYT. Es tracta d’un estudi
de revisié des d’un enfocament quantitatiu. Els resultats ob-
tinguts mostren que dels 3482 articles publicats en la decada
analitzada, 56 son estudis de génere. Aquesta xifra correspon
a1’l.61% del comput total d’articles publicats en aquestes
revistes. Més de la meitat dels articles sén estudis empirics
de tall quantitatiu. Quasi una quarta part soén estudis teorics,
historics o assajos i, poc més d’una décima part, correspon
a estudis empirics de tall qualitatiu. Una gran part dels es-
tudis de genere fa referéncia a aspectes socials i culturals
(26.79%), psicologics (25%) i de 1’educacié fisica escolar
(28.57%). D’altres, menys, s’agrupen al voltant de les arees
d’imatge corporal i estereotips de genere (10.71%), mit-
jans de comunicacié i cinema (10.71%), historia (8.93%),
aspectes biologics i de condicié fisica (8.93%) i diversitat
(3.64%).

Paraules clau: estudis de genere, revistes cientifiques, ac-
tivitat fisica, esport

Introduction

Often there is confusion in the use of the words
gender and sex because they are treated as synony-
mous. According to the American Psychological
Association (APA), the term sex refers to the bio-
logical condition of each person, classified as male/
man, female/woman or intersexual (APA, 2015).
Gender by contrast constitutes what a particular cul-
ture associates with a biological sex in terms of at-
titudes, feelings and behaviours (APA, 2015). Thus
on the basis of the anatomical-physiological sexual

Introduccio

Sovint hi ha una confusi6 en 1’Gs de les paraules ge-
nere i sexe perqué es tracten com sinonimes. Segons
I’American Psychological Association (APA) el terme
sexe fa referencia a la condici6 biologica de cada per-
sona, classificada en bar6/home, femella/dona o interse-
xuals (APA, 2015). Quant al genere, aquest constitueix
el que una determinada cultura afilia a un sexe biologic
pel que fa a actituds, sentiments i comportaments (APA,
2015). En aquest sentit, trobem una elaboracid per part
de les societats, establerta arran de la diferéncia sexual
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difference between men and women societies estab-
lish the practices, symbols, representations, norms
and social values called the gender system (Barbieri,
1993). As Lamas (1994) notes, sexual difference is a
structuring difference which is used as the basis for
building the construct of what it means to be a wom-
an or a man along with social roles and prescrip-
tions, which is why it should not be placed on the
same level as gender. This is about producing new
constructions of meaning to get women and men
to view their femininity and masculinity through
ties that are neither hierarchical nor discriminatory
(Gamba, 2008).

In the scientific field gender studies are taken
to mean research into these social constructions of
women and men, of femininity and masculinity,
which vary between cultures and over time and in
space (European Commission & Ministry of Sci-
ence and Innovation, 2011). The origin and ex-
pansion of this research lies in the feminist move-
ment, specifically in its resurgence in the United
Kingdom and the United States in the 1960s and
1970s. It thus consists of feminist research stud-
ies designed to achieve parity between men and
women as the guiding principle of democratic life
which elevates all human beings into the category
of people and citizens without distinction by sex
(Bosch & Ferrer, 2002; Simén, 2008). Further-
more, it should also be pointed out that feminism
is not the antonym of machismo since the latter
is the attitude of men’s arrogance which attributes
superior values to them compared with women,
while feminism is the movement which calls for
equality of rights between women and men. Thus
feminism refers to socio-political action which
seeks parity between men and women. This so-
cio-political and scientific connotation of gender
studies has a number of consequences. Firstly, it
brings the differences within the feminist move-
ment to scientific and research work. Secondly, it
leads to scientific activity marked by a political
orientation which is committed to driving social
change and denouncing the situation of women
(Espinar, 2003).

The evolution and development of gender studies
has been such that they have now become institution-
alised at the global level. There are numerous studies,
specialised publications and research centres and gen-
der studies have even been added to the curriculum of

anatomicofisiologica entre homes i dones, envers el con-
junt de practiques, simbols, representacions normes i
valors socials denominada sistema de génere (Barbie-
ri, 1993). Tal com exposa Lamas (1994), la diferéncia
sexual és una diferéncia estructurant i, a partir d’ella,
es construeix, a més dels papers i prescripcions so-
cials, ’imaginari del que significa ser dona o ser home,
ra6 per la qual no s’ha de situar al mateix nivell que
el genere. Es tracta de produir noves construccions de
sentit per aconseguir que dones i homes visualitzin la
seva feminitat i masculinitat per mitja de vincles que no
estiguin jerarquitzats, ni siguin discriminatoris (Gamba,
2008).

A T’ambit cientific, s’entén com estudis de génere
les investigacions que fan referéncia a aquestes cons-
truccions socials de dones i homes, de feminitat i mas-
culinitat, que varia entre cultures, i en temps i en espai
(Comissié Europea & Ministeri de Ciencia i Innovacio,
2011). Aquestes investigacions tenen el seu origen i
desenvolupament en el moviment feminista, concreta-
ment en el seu ressorgiment a Anglaterra i als Estats
Units, en els anys 60 i 70 del segle passat. Es trac-
ta, per tant, d’estudis feministes de recerca per assolir
la paritat entre homes i dones com a principi rector de
la vida democratica, que eleva a tots el éssers humans
a la categoria de persones i ciutadans sense distincid
de sexe (Bosch & Ferrer, 2002; Simén, 2008). Cal
advertir, a més, que el feminisme no és I’antonim del
masclisme, ja que aquest dltim correspon a ’actitud de
prepoteéncia dels homes que els atribueix una superiori-
tat de valors sobre les dones; mentre que el feminisme
és el moviment que exigeix per a les dones els matei-
xos drets que per als homes. Per tant, quan es parla de
feminisme es fa referéncia a 1’accié sociopolitica que
persegueix la paritat entre homes i dones. Aquesta con-
notacié sociopolitica i cientifica dels estudis de génere
té uns efectes. D’una banda, trasllada a la tasca cientifi-
ca i investigadora les diferéncies en el si del moviment
feminista. D’altra, es desenvolupa una activitat cienti-
fica marcada per una orientacié politica, compromesa
a promoure canvis socials i denunciar la situaci6 de les
dones (Espinar, 2003).

L’evoluci6 i el desenvolupament dels estudis de
genere ha estat tal que actualment es pot parlar de
la seva institucionalitzacié a nivell mundial. Existei-
xen nombrosos estudis, publicacions especialitzades,
centres de recerca i, fins i tot, s’han introduit en el
curriculum d’algunes universitats. En 1’actualitat, tot
i que sovint es parla de temps d’igualtat a les nostres
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some universities. Nowadays people often talk about
a time of equality in our Western societies, yet this
view can hamper our understanding of the mecha-
nisms that are rebuilding inequalities and also make
this “gender equality” ubiquitous (Pujal-Llombart &
Garcia-Dauder, 2010). Discourses and stereotypical
representations of women and men maintain the pa-
triarchy by legitimising male domination over women
(androcentrism) (Bosch, Ferrer, & Alzamora, 2006;
Bourdieu, 2000; De Lauretis, 2000; Sala & De la
Mata, 2009).

In the field of physical exercise and sport there
are many gender-related differences in treatment.
Sport, for example, is a place where sex borders are
taken on board as basic principles of sexual segre-
gation and inequality (Garcia-Dauder, 2011). Mean-
while, physical education is the educational area
where sexism and the reproduction of traditional
gender stereotypes is most visible (Soler, 2009). In-
deed, internationally we find that there are numer-
ous gender studies about physical exercise and sport
as well as some review articles that help to describe
the current situation. Some have presented a general
vision based on a series of issues related to gender
equality and sport (Senne, 2016) while others have
looked at physical education (Cheypator-Thomson,
You, & Hardin, 2000; Davis, 2003; Flintoff &
Scraton, 2006). There is even a gender and physi-
cal education handbook, edited by Professor D. Pen-
ney (2002), in which a number of male and female
authors comment on current issues and future ap-
proaches in this area. There are also a few reviews
published in Spanish journals, such as the one by
LaVoi (2011) which summarises international trends
in gender research in sports psychology and the pa-
per by Lopez-Villar Alvarifias (2011) that looks at
the samples used in articles published in physical ex-
ercise and sports science (PESS) research journals
from a gender perspective. However, we have not
found a review that describes the general state of
the subject in Spain. In view of this shortcoming,
the main objective of this study was to learn about
the situation in gender studies over the last ten years
(2006-15) in Spanish scientific journals in the field
of PESS. In addition the following specific objec-
tives were considered: a) Finding out what percent-
age of the total number of articles published were
about gender studies along with its evolution over
the period reviewed; b) Identifying the journals that

societats occidentals, aquesta visié pot obstaculitzar
la comprensi6 dels mecanismes que estan reconstruint
les desigualtats, aixi com convertir aquesta “igualtat
de genere” en omnipresent (Pujal-Llombart & Garcia-
Dauder, 2010). Els discursos i les representacions es-
tereotipades de les dones i els homes mantenen el pa-
triarcat, legitimant la dominacié del masculi sobre el
femeni (androcentrisme) (Bosch, Ferrer, & Alzamora,
2006; Bourdieu, 2000; De Lauretis, 2000; Sala & De
la Mata, 2009).

En I’ambit de ’activitat fisica i I’esport es mani-
festen moltes diferéncies de tractament relacionades
amb el genere. L’esport, per exemple, és un espai
on les fronteres de sexe s’assumeixen com principis
basics de segregacié i desigualtat sexual (Garcia-
Dauder, 2011). Per la seva banda, 1’educacié fisica
és I’area educativa on el sexisme i la reproduccid
d’estereotips tradicionals de geénere es fan més visi-
bles (Soler, 2009). Tant es aixi, que en el panorama
internacional trobem nombrosos estudis de genere re-
lacionats amb 1’activitat fisica i I’esport, com també
alguns articles de revisi6 que ajuden a situar 1’estat de
la qiiesti6. Alguns s’han orientat a presentar una visio
general a partir d’una série de temes relacionats amb
I’equitat de génere i ’esport (Senne, 2016) i altres
s’han situat dins 1’educaci6 fisica (Cheypator-Thom-
son, You, & Hardin, 2000; Davis, 2003; Flintoff
& Scraton, 2006). Fins i tot, hi ha un manual sobre
genere i educaci6 fisica, editat per la professora D.
Penney (2002), on diversos autors i autores presenten
les qiiestions actuals i les futures direccions en aques-
ta matéria. També hi trobem alguna revisié publicada
en revistes espanyoles, com la de LaVoi (2011) on es
resumeixen les tendéncies internacionals en investiga-
ci6 segons genere en la disciplina de la psicologia de
I’exercici i I’esport, o el treball de Lopez-Villar i Al-
varifias (2011) on s’analitzen, des d’una perspectiva
de geénere, les mostres utilitzades en articles publicats
en revistes d’investigacié de cieéncies de 1’activitat fi-
sica i de I’esport (CAFE). No trobem, pero, una re-
visié que situi I’estat general del tema en el context
espanyol. Davant aquesta manca, 1’objectiu principal
d’aquest estudi va ser coneixer la situacié dels estudis
de génere, en I’tltima década (2006-15), en les revis-
tes cientifiques espanyoles de I’ambit de les CAFE. I
com objectius especifics es van plantejar: a) Coneixer
el percentatge d’articles relacionats amb els estudis de
genere sobre el volum total d’articles publicats, aixi
com la seva evolucid en el periode revisat; b) Identificar
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publish most articles; ¢) Classifying the articles by
type of study, and d) Identifying the thematic areas
to which the articles refer and categorising them ac-
cordingly.

Method

Our study consists of a systematic descriptive re-
view based on a quantitative approach and using bib-
liometric documentary research techniques.

The sample in the research was made up of the
articles published in Spanish scientific journals dur-
ing the period between 2006 and 2015, both inclu-
sive. To define it, the following inclusion criteria
were set:

a) The articles were in Spanish journals about
PESS, also including ones in sports medicine
(Apunts. Medicina de I’Esport, Archivos de Me-
dicina del Deporte and Revista Andaluza de
Medicina del Deporte).

b) They had been published in journals indexed
at the beginning of 2016 on the Web of Sci-
ence® (WoS) in any of its databases - Sci-
ence Citation Index Expanded (SCIE), Social
Science Citation Index (SSCI) and Emerging
Sources Citation Index (ESCI) - or on Scopus®
or which had the Fundacién Espafiola para la
Ciencia y la Tecnologia (FECYT - Spanish
Foundation for Science and Technology) qual-
ity seal.

¢) The selected studies referred to gender-related
issues. Here a broad concept of gender was
used which took into consideration the sex
study variable, and so articles focussing on dif-
ferentiation analysis between boys and girls ac-
cording to several variables studied were cho-
sen.

Finally, the body of the research was made up of
the articles published in fifteen Spanish journals in
the field of PESS with the quality index shown in Ta-
ble 1.

Once the selection of journals had been deter-
mined, a search was made for all the articles pub-
lished in the period 2006-2015, both inclusive. This
initial search returned a total of 3482 articles. Their
content was analysed by the title, summary and key-
words of the articles. In those cases where it was not

les revistes que més articles publiquen; c¢) Classificar
els articles segons la tipologia de 1’estudi, i, d) Iden-
tificar les arees tematiques a les que fan referencia els
articles i agrupar-los segons aquestes.

Metode

L’estudi realitzat consisteix en una revisid sistemati-
ca descriptiva des d’'un enfocament quantitatiu, mitjan-
cant tecniques bibliometriques de recerca documental.

La mostra de la investigaci6 ha estat formada pels ar-
ticles publicats en revistes cientifiques espanyoles durant
el periode compres entre els anys 2006 i 2015, ambdds
inclosos. Per definir-la, es van establir els criteris d’in-
clusié segiients:

a) Que els articles pertanyessin a revistes espanyoles
de I’ambit de les CAFE, incloent-ne també les de
I’area de medicina de I’esport (Apunts. Medicina
de I’Esport, Archivos de Medicina del Deporte i
Revista Andaluza de Medicina del Deporte).

b) Que s’haguessin publicat en revistes indexades, a
principis de 2016, a la Web of Science® (WoS),
en qualsevol de les seves bases de dades: Science
Citation Index Expanded (SCIE), Social Science
Citation Index (SSCI) i Emerging Sources Cita-
tion Index (ESCI), a Scopus® o que tinguessin el
segell de qualitat de la Fundaciéon Espafiola para
la Ciencia y la Tecnologia (FECYT).

¢) Que els estudis seleccionats fessin referéncia a
qiiestions relacionades amb el geénere. En aquest
sentit, es va utilitzar un concepte ampli d’aquest,
on la variable d’estudi sexe també va ser tinguda
en compte, per tant, es van prendre aquells articles
centrats en una analisi de diferenciacié entre nois-
noies d’acord amb diverses variables estudiades.

Finalment, el cos de la investigaci6 va estar confor-
mat pels articles publicats en quinze revistes espanyo-
les de I’ambit de les CAFE, amb I’index de qualitat que
s’assenyala a la taula 1.

Una vegada determinada la seleccid de revistes es va
procedir a la localitzaci6 de tots els articles publicats en-
tre en el periode 2006-2015, ambdoés inclosos. Aquesta
recerca inicial va aportar un total de 3482 articles. L’ana-
lisi dels continguts es va realitzar atenent al titol, resum
i paraules clau dels articles. En aquells casos en qué no
s’aconseguia determinar correctament I’objecte d’estudi
d’alguna publicacid, es revisava amb la lectura del text

10
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Agora para la educacion fisica y el deporte
Apunts. Educacio Fisica i Esports

Apunts. Medicina de I'Esport

Archivos de Medicina del Deporte
Cuadernos de Psicologia del Deporte
Cultura, Ciencia y Deporte

Journal of human sport & exercise

Revista Andaluza de Medicina del Deporte

Revista de Psicologia del Deporte

Revista iberoamericana de psicologia del ejercicio y del deporte
RICYDE. Revista internacional de ciencias del deporte

Materiales para la Historia del Deporte
Sport TK. Revista EuroAmericana de Ciencias del Deporte

Retos. Nuevas Tendencias en Educacion Fisica, Deporte y Recreacion

Revista internacional de medicina y ciencias de la actividad fisica y el deporte (RIMCAFD)

WoS (ESCI)

Scopus, FECYT
Scopus, FECYT
Scopus

WoS (SSCI), Scopus
WoS (ESCI), Scopus, FECYT
Scopus

WoS (ESCI), FECYT
Scopus

WoS (SSCI), Scopus
Scopus

Scopus, FECYT
WoS (SCIE), Scopus
WoS (ESCI)

WoS (ESCI)

F'N

Table 1. Spanish physical exercise and sports science journals
selected by indexation in 2016

possible to correctly determine the subject matter of
study of a publication, it was reviewed by reading
the full text and the content was analysed to location
to decide with the utmost thoroughness. After re-
viewing them, 3427 studies were eliminated because
their content had nothing to do with the gender ap-
proach. Finally, the sample under study came to 56
articles in the search period chosen which were ar-
chived in a database for further analysis.

The exclusively bibliometric purpose of the
study meant that no attempt was made to assess
the quality of the papers. Content analysis was car-
ried out in order to determine the type of research
methodology used and the topic they referred to.
The SPSS® version 22.0 program was used to store
and analyse the data. Descriptive statistics were
used such as frequencies and percentages that are
presented in results rounded to two decimal points.

Results

Only 56 of the 3482 articles published in the last
ten years in specialised Spanish PESS journals deal
with the content of this field of study, which means
1.61% of them. Of the 15 journals selected, the two
which published most articles are Apunts. Educacio
Fisica i Esports and Agora para la educacion fisica y
el deporte (Table 2).

In addition there was an increase both in the sci-
entific output of the selected journals over the study
period and also in the output of articles related to

PN

Taula 1. Revistes espanyoles de ciéncies de I'activitat fisica i de
I’esport seleccionades segons indexacié a I'any 2016

complet i s’analitzava el contingut fins a la localitzacié
per decidir amb el maxim rigor. Després de la seva con-
sulta es van eliminar 3427 estudis, ates que el contingut
no tenia a veure amb 1’abordatge del genere. Finalment,
la mostra objecte d’estudi va ser de 56 articles referits al
periode de recerca determinat, que van ser arxivats en
una base de dades per a la seva posterior analisi.

La pretensid exclusivament bibliomeétrica de I’estudi
va fer que no s’entrés a valorar la qualitat dels treballs.
Es va realitzar una analisi de contingut amb la finali-
tat de determinar el tipus de metodologia d’investigacio
utilitzada i la tematica a la que feien referéncia. Per a
I’emmagatzematge de les dades i la seva analisi es va
utilitzar el programa SPSS® versié 22.0. Es van utilit-
zar estadistics descriptius com freqiiencies i percentat-
ges que es presenten en els resultats arrodonits a dos
decimals.

Resultats

Dels 3482 articles publicats en 1’dltima década en
revistes especialitzades espanyoles de CAFE, només 56
tracten sobre continguts d’aquest camp d’estudis, el que
correspon a un 1.61%. De les 15 revistes seleccionades,
les dues que més articles han publicat en les seves pagi-
nes sén Apunts. Educacié Fisica i Esports i Agora para
la educacion fisica y el deporte (taula 2).

A més, s’observa un increment, tant en la pro-
ducci6 cientifica de les revistes seleccionades al llarg
dels anys estudiats, com en la produccié d’articles re-
lacionats amb el geénere, sent aquest increment més
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-

Table 2. Gender articles published in specialised journals in the
period 2006-2015

-

Taula 2. Articles de génere publicats en les revistes
especialitzades de 2006-2015

—8— Total articles published | Publicacié total d’articles
—@— Gender articles published | Publicacio d’articles de genere

PN

Figure 1. Evolution of gender articles published compared with
total output per year in the period 2006-2015

gender, which is most apparent as of 2010 (Figure
1). Thus since that year there has been a rise in
the output of gender studies, with the period from
2006 to 2009 being least productive in this respect.
Specifically the lowest percentage is in 2009, with
only one article published and 0.31% of the total
output, while 2010 and 2014 are the most produc-
tive years with the publication of nine articles in
both years with relative percentages standing at
over 2%.

PN

Figura 1. Evolucio d’articles de génere publicats respecte a la
produccio total per anys en el periodo 2006-2015

visible a partir de ’any 2010 (figura 1). Aixi, des
d’aquest any, s’aprecia un augment en la producci6
d’estudis de génere, sent el periode de 2006 a 2009
el menys productiu en aquest sentit. Concretament, el
percentatge més baix es produeix el 2009, amb un sol
article publicat i un percentatge sobre el total de la
produccié d’un 0.31%, mentre que 2010 i 2014 sén
els anys més productius amb la publicacié de 9 arti-
cles cada any i amb percentatges relatius que superen
el 2%.

12
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Quantitative empirical research
Investigacions empiriques quantitatives

Theoretical or historical studies or essays
Estudis teorics, historics o assaigs

Qualitative empirical research
Investigacions empiriques qualitatives

Literature reviews or bibliometric studies
Revisions bibliografiques o estudis bibliométrics

Practical projects or educational interventions
Experiencies practiques o intervencions educatives

Combined empirical research (quantitative and qualitative)
Investigacions empiriques mixtes (quantitativa i qualitativa)

Total

32 57.14
iy 23.21
7 12.50
3 5.36
1 1.79
0 0
56 100

N

Table 3. Types of articles on gender by their method

More than half of the gender articles published
in the journals analysed are quantitative empirical
studies, almost a quarter are theoretical or histori-
cal studies or essays and just over one tenth are
qualitative empirical studies. These three types
of articles predominate at 92.85% of total gender
studies. Literature review articles and ones related
to practical projects or interventions are no more
than occasional, and no empirical research article
using a combined methodology (quantitative and
qualitative) was found (7able 3).

The 56 articles can be grouped into eight thematic
areas: a) Social and cultural aspects; b) Psychologi-
cal aspects; c¢) Physical education in schools; d) Body
image and gender stereotypes; e) History; f) Bio-
logical and physical condition aspects; g) Media and
films, and #) Diversity. Some of the articles refer to
two thematic areas. Figure 2 shows the number and
percentage of articles related to gender studies based
on the above areas. As can be seen, 39 (69.64%) of
the gender studies articles published in Spanish jour-
nals deal with social and cultural (a total of 15 arti-
cles, 26.79% of total gender articles), psychological
(14, 25.00%) and especially physical education in
schools (16, 28.57%) aspects; the latter is also the
area which has greatest connection to the rest of the
thematic areas.

-

Taula 3. Tipus d’articles sobre génere d’acord amb la seva
metodologia

Més de la meitat dels articles de geénere publicats
en les revistes analitzades son estudis empirics de tall
quantitatiu. Quasi una quarta part sén estudis teo-
rics, historics o assajos i, poc més d’una deécima part,
correspon a estudis empirics de tall qualitatiu. Aquests
tres tipus d’articles son els predominants, arribant con-
juntament a un 92.85% del total dels estudis de géne-
re. Els articles de revisi6 bibliografica i els referits a
experiéncies practiques o intervencions sén puntuals,
no trobant-se cap article d’investigaci6 empirica que
utilitzi una metodologia mixta (quantitativa i qualitati-
va) (taula 3).

Els 56 articles es poden agrupar al voltant de 8 arees
tematiques: a) Aspectes socials i culturals; b) Aspectes
psicologics; ¢) Educaci¢ fisica escolar; d) Imatge corpo-
ral i estereotips de geénere; e) Historia; f) Aspectes bio-
logics i de condicid fisica; g) Mitjans de comunicacio i
cinema, i, #) Diversitat. Alguns dels articles fan referen-
cia a dues arees tematiques. A la figura 2 es represen-
ten el nombre i el percentatge d’articles relacionats amb
els estudis de genere segons les esmentades arees. Com
es pot observar, un conjunt de 39 articles (el 69.64 %)
dels estudis de genere publicats a les revistes espanyo-
les, tracta d’aspectes socials i culturals (amb un total de
15 articles, el 26.79% sobre el total d’articles de géne-
re), psicologics (amb 14, el 25.00%) i, especialment,
d’educaci6 fisica escolar (amb 16, el 28.57%) que, a
més, és I’area amb més connexidé amb la resta d’arees
tematiques.
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Figure 2. Thematic areas of gender studies published in Spanish
PESS journals with the number and corresponding percentage of
articles

Discussion and concluding remarks

The fact that only 1.61% of the scientific output
published in Spanish PESS journals over the last ten
years is related to gender studies seems to us to be a
very low figure when compared to the percentages for
other research topics included in the study by Devis,
Valenciano, Villamén and Pérez-Samaniego (2010)
of a sample of 1786 articles published between 1999

-~

Figura 2. Arees tematiques dels estudis de génere publicats
a les revistes espanyoles de CAFE amb el nombre i percentatge
corresponent d’articles

Discussio i comentaris finals

Trobar que només 1’1.61% de la produccid cienti-
fica publicada a les revistes espanyoles de CAFE, en
els dltims deu anys, té relacié amb 1’estudi del geénere,
sembla un percentatge molt baix, en comparacié amb
els percentatges que obtenen altres temes d’investiga-
cié recollits en I’estudi de Devis, Valenciano, Villa-
moén i Pérez-Samaniego (2010), sobre una mostra de
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and 2005 in 16 Spanish scientific journals in the field
of PESS. In addition, the feeble growth observed in
the last six years of the period studied suggests that
the outlook will not change much in the immediate
future.

This low number of articles about gender issues
and hence the limited interest shown by the PESS
research and scientific community in the subject
contrasts with the guidelines set by the public au-
thorities. Section 25 of Spain’s Effective Equal-
ity between Women and Men Act 3/2007, of 22
March, clearly states that these authorities have a
duty to encourage specialised studies and research
in higher education about this issue. More specifi-
cally, the thirteenth additional provision of the Sci-
ence, Technology and Innovation Act 14/2011, of 1
June, states that the Spanish Science and Technol-
ogy Strategy and the National Scientific and Techni-
cal Research Plan are to promote the inclusion of
the gender perspective as a cross-cutting category in
research so that its relevance is considered in all as-
pects of the research process. It also does not reflect
the Gender in Research handbook, published by the
European Commission and the Ministry of Science
and Innovation (2011), which says that there must
be research specifically about gender in which this
aspect is addressed as a key analytical and explana-
tory variable in any study that is carried out. The
editorial boards of scientific journals should take
these guidelines into account. In fact, one of the two
journals that have published most articles over these
years is Apunts. Educacié Fisica i Esports. This is
undoubtedly due in part at least to the fact that the
journal has a miscellaneous section entitled “Women
and sport” which although it does not appear in all
issues is nevertheless a significant source in gender
studies.

As for the types of the articles, half are the
outcome of empirical research from a quantitative
perspective, almost a quarter are theoretical or his-
torical studies or essays and just over one tenth are
qualitative empirical studies. These results differ
from what we find in other areas. The paper by
Molina, Martinez-Baena and Villamén (2017) ex-
amines the four most productive Spanish journals
in the field of physical education teaching and finds
that theoretical or historical studies or essays pre-
dominate at 46.25% of the total, followed by edu-
cational or innovation projects at 28 %, quantitative

1786 articles publicats, entre 1999 i 2005, en 16 revis-
tes cientifiques espanyoles de CAFE. A més, el timid
creixement observat en els dltims sis anys del periode
estudiat, apunta al fet que el panorama no canviara a
curt termini.

La baixa quantitat d’articles i, per consegiient,
I’escas intereés mostrat per la comunitat investigadora
i cientifica en I’ambit de les CAFE sobre qiiestions
de genere, contrasta amb les directrius que es mar-
quen des dels poders publics. La Llei 3/2007, de 22
de marg, per a la igualtat efectiva de dones i homes,
en el seu article 25, explicita que les administracions
publiques promouran en I’ambit de 1’educacié superior
la realitzaci6 d’estudis i investigacions especialitzades
en la mateéria. Més concretament, la Llei 14/2011, d’1
de juny, de la ciencia, la tecnologia i la innovacid, en
la seva disposici6 addicional tretzena, assenyala que
D’estrategia espanyola de ciéncia i tecnologia i el Pla
estatal d’investigacio cientifica i técnica promouran la
incorporaci6 de la perspectiva de génere com una cate-
goria transversal en la investigaci6, de manera que la
seva rellevancia sigui considerada en tots els aspectes
del procés investigador. També difereix amb el que es
recull en el manual El género en la investigacion, edi-
tat per la Comissié Europea i el Ministeri de Cieéncia
i Innovaci6 (2011), on s’indica que ha d’existir una
investigacié especificament de genere, on s’abordi
aquesta dimensi6 considerant-la un variable clau anali-
tica i explicativa en I’estudi que es faci. En aquest sen-
tit, els consells editorials de les revistes cientifiques
haurien de tenir en compte aquestes directrius. De fet,
una de les dues revistes que més articles ha publicat
al llarg d’aquests anys és Apunts. Educacié Fisica i
Esports. Segurament, aquest resultat ve condicionat
perque la revista té una seccid de miscel-lania sota el
titol “dona i esport” que, tot i no apareixer en tots els
ndmeros, si que és una font important en els estudis de
genere.

Pel que respecta a la tipologia dels articles, la meitat
son fruit d’investigacions empiriques des d’una perspec-
tiva quantitativa. Quasi una quarta part sén estudis teo-
rics, historics o assajos i, poc més d’una décima part,
correspon a estudis empirics de tall qualitatiu. Aquests
resultats difereixen del que trobem en altres arees. En
el treball de Molina, Martinez-Baena i Villamén (2017)
s’aporta una analisi de les quatre revistes espanyoles
més productives en 1’area de pedagogia de 1’educacio
fisica on s’assenyala que els estudis tedrics, historics
0 assajos son els predominants amb un 46.25%, els
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research articles at 14%, qualitative research at
6.5%, combined research (quantitative and qualita-
tive) at 5.5% and literature reviews at 0.75%. It
should also be noted that there is more qualitative
research in gender studies, not only when compared
with physical education teaching but even more so
in comparison with the proportion of this type of
research in the general field of PESS, where based
on their analysis of 1057 articles published between
2007 and 2011 in Spanish journals in the field
which are indexed in Scopus, Molina, Villam6n and
Ubeda (2015) found that only 3.5% of them were
the result of qualitative research.

In terms of thematic areas, a large part of
the gender studies refer to social and cultural
(26.79%), psychological (25%) and physical edu-
cation in schools (28.57%) aspects. To a lesser
extent they are about body image and gender ste-
reotypes (6 articles, 10.71%), media and film (6,
10.71%), history and biological and physical con-
dition aspects (5 each, 8.93%) and diversity (2,
3.64%). The obvious link between gender studies
and social science is patent. There are some differ-
ences if we compare these results with those pre-
sented in the abovementioned study by Devis, Va-
lenciano, Villamén and Pérez-Samaniego (2010).
These authors found that 24.13% of the articles
published concern medical disciplines, which is the
predominant group, 21.33% are about teaching,
18.14% are about training theory, and 13.55% are
about psychology. Neither history nor sociology
scores above 2%.

By way of conclusion it is hoped that this paper
has provided a general overview of the situation re-
garding gender studies in Spanish PESS journals.
Nevertheless, we are aware of some limitations of our
review, one of which is the absence of any analysis
of the content of the articles according to the thematic
areas indicated.

Conflict of Interests
None.

segueixen les experiencies educatives o d’innovacié amb
un 28%, els articles d’investigacié quantitativa amb un
14%, els d’investigacié qualitativa amb un 6.5%, els
d’investigacié mixta (quantitativa i qualitativa) amb un
5.5% 1 les revisions bibliografiques amb un 0.75%. Cal
advertir també que la recerca de caire qualitatiu és su-
perior en els estudis de génere, no sols si la comparem
amb I’area de la pedagogia de I’educaci¢ fisica, sind, i
més encara, si la comparem amb la proporcié d’aquest
tipus d’investigacions en el camp general de les CAFE,
on Molina, Villamén i Ubeda (2015), a partir de 1’ana-
lisi de 1057 articles publicats entre 2007 i 2011, en re-
vistes espanyoles del camp, indexades a Scopus, situen
en només un 3.5% els articles fruit de la investigacio
qualitativa.

Pel que respecta a les arees tematiques, una gran part
dels estudis de genere fa referéncia a aspectes socials i
culturals (26.79%), psicologics (25%) i de I’educaci6 fi-
sica escolar (28.57%). En menor mesura s’agrupen al
voltant de les arees d’imatge corporal i estereotips de
genere (6 articles, el 10.71%), mitjans de comunicaci6
i cinema (amb 6, 10.71%), historia i aspectes biologics
i de condici6 fisica (amb 5 cadascuna, el 8.93%), i di-
versitat (amb 2, 3.64%). S’aprecia la clara vinculacio
dels estudis de geénere amb les ciéncies socials. Es tro-
ben algunes diferéncies, si comparem aquests resultats
amb els que es presenten en I’estudi abans citat de De-
vis, Valenciano, Villamén i Pérez-Samaniego (2010).
Aquests autors estudien els articles publicats i analitzen
els percentatges per temes estudiats, i els resultats s6n
els segiients: 24.13%, disciplines mediques (grup pre-
dominant); un 21.33%, didactica; 18.14%, teoria de
I’entrenament, i un 13.55%, psicologia. Les disciplines
d’historia o de sociologia no superen cap d’elles el 2%.

Per concloure, assenyalar que s’espera haver aportat
una perspectiva general de 1’estat de la qiiestio sobre els
estudis de genere en les revistes espanyoles de CAFE,
malgrat que es tenen presents algunes limitacions de la
revisié realitzada, i una d’aquetes és la manca d’una
analisi de contingut dels articles segons les arees temati-
ques assenyalades.

Conflicte d’interessos
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Abstract

This paper examines the relationship between sport and hap-
piness in a group of young first-year students in the Faculty of
Physical Exercise and Sports Sciences-INEF at the Technical Uni-
versity of Madrid (2014-15 academic year). The aim was to find
out their self-reported level of subjective happiness, whether they
thought that sport could make people happier and whether it had
made them happier; if they answered affirmatively, they were
also asked in what way they thought it had done so. The subjecti-
ve perception of happiness survey was answered by 229 students
(16.6% women) and the relationship between sport and happiness
survey by 216 (15.3% women). The results show a level of hap-
piness reported by the students of 8 points on a scale of 1 to 10,
the difference between men and women being minimal (8 and 8.2
respectively). Virtually all the students think that sport can make
people happier and that it has also made them happier. In terms
of the reasons why sport promotes higher levels of happiness in
general, they argue that it improves socialisation, helps people to
unwind, because it is fun and it is also good for your health. The
first three are repeated when they were asked about sport’s impact
on their own happiness, although the fourth changes and instead
of health, which drops very significantly, they indicate improving
skills in the same proportion as having fun.

Keywords: sport, happiness, INEF students

Resum

Aquest treball analitza la relacié entre I’esport i la felicitat
en un grup de joves estudiants de primer curs de la Facultat de
Ciencies de 1’ Activitat Fisica i de I'Esport-INEF, de la Univer-
sitat Politécnica de Madrid (curs 2014-15). Es volia congixer
el seu nivell de felicitat subjectiu declarat, si consideraven que
I’esport podia fer les persones més felices, o fins i tot si els
havia fet més felicos a ells mateixos, i si contestaven afirmativa-
ment, de quina forma pensaven que ho aconseguia. A la percep-
ci6 subjectiva de felicitat van contestar 229 estudiants (16.6%
dones), i a la relaci entre esport i felicitat 216 (15.3% dones).
Els resultats mostren un nivell de felicitat declarat per 1I’alumnat
de 8 punts (en una escala d’1 a 10) sent minima la diferéncia
entre homes i dones (8 i 8,2 respectivament). Practicament tot
I’alumnat considera que 1’esport pot fer més felices a les perso-
nes i que també a ells els ha fet més felicos. Quant als motius
pels quals I’esport afavoreix majors nivells de felicitat, en gene-
ral, assenyalen: millora la socialitzacid, ajuda a desconnectar,
diverteix i afavoreix la salut. Els tres primers es repeteixen quan
se’ls pregunta per la influencia sobre la seva propia felicitat,
pero el quart varia, en comptes de la salut, que baixa molt sig-
nificativament, assenyalen la millora d’habilitats en la mateixa
proporcid que la diversié.

Paraules clau: esport, felicitat, estudiants INEF

Introduction

In contemporary societies sport plays a role in
many people’s lives, in some cases as active perfor-
mance, in others as passive viewing of large events.
Yet oddly enough there are almost no studies which
directly ask whether it is believed that sport can con-
tribute to the happiness of individuals or even to one’s
own happiness, and if so in what way.

It is true that there is a quite a lot of controversy
about whether the concept of happiness is an appropriate
subject for science due to its ambiguity and subjectivity
and the problems in measuring it. This is the incentive
for conducting this research with sports science students.

Introduccio

En les societats actuals I’esport esta present en la
vida de moltes persones, en uns casos com a practica
activa, en uns altres com a consum passiu de grans es-
pectacles; pero curiosament gairebé no es troben estudis
que preguntin directament si es considera que 1’esport
pot contribuir a la felicitat dels individus o fins i tot a la
propia felicitat i de quina manera.

Es cert que existeix forca controvérsia sobre si el
concepte felicitat pot ser objecte de coneixement cien-
tific, per I’ambigiiitat, subjectivitat i dificultat en el seu
mesurament. Aquesta és la motivacié per dur a terme
aquest treball amb estudiants de ciéncies de 1’esport.
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Theoretical framework

In contrast to a psychology focused on the patho-
logical, on human suffering and unhappiness, Selig-
man (2002, Seligman & Csikszentmihalyi, 2000)
builds a positive psychology perspective which fo-
cuses more on the keys to the wellbeing of individu-
als and thus leading to scientific approaches to hap-
piness (Padr6s, Martinez, Yunuén, & Medina, 2010;
Vazquez, 2007; Vazquez, Hervas, & Ho, 2006).

This paper does not seek to explore in greater
depth the debate about whether happiness is more
an ethical than a scientific concept (Marina, 2014).
It simply wishes to find out whether first-year sports
science students think that sport can make people hap-
py, whether it had made them happier, and if they
said it had, why they thought this was so.

There is no doubt that concepts such as happiness
or wellbeing are closely related to physical exercise
and sport. There is a general consensus that doing
physical exercise and sport contributes to people’s
wellbeing by enhancing health, improving mood
and self-esteem, and reducing levels of anxiety and
depression (American College of Sports Medicine,
2000; Sanchez Banuelos, 1996; Weyerer & Kupfer,
1994).

Although there is a propensity to believe that
good health positively impacts levels of happiness,
in fact levels of self-reported happiness are practi-
cally the same for people who are objectively in good
health and for people who have chronic diseases or
even disabilities. It is striking that people who have
undergone serious traumatic events say they are
equally happy with their lives barely a year later
(Gilbert, 2004).

It has also been found that people living in objec-
tive conditions of extreme poverty can report higher
levels of happiness than people in developed coun-
tries. The sense of happiness is extremely subjective
and it is really quite astonishing to observe not only
that life continues to go on in spite of illness, poverty
or misery, but also that people who live in these more
adverse conditions and situations can still feel happi-
ness in their lives (Peterson, 2006).

It has been pointed out that the key lies in the ex-
traordinary adaptability of human beings. It has been
found that there is a kind of adaptive “psychologi-
cal immune system” which makes us feel truly hap-
py even when things do not go as planned (Gilbert,
2006).

Marc teoric

Enfront d’una psicologia centrada en els aspectes pa-
tologics, en el sofriment i en la infelicitat humana, és
Seligman (2002; Seligman & Csikszentmihalyi, 2000)
qui desenvolupa una psicologia positiva més centrada
en les claus del benestar dels individus, donant lloc a
aproximacions cientifiques sobre la felicitat (Padrds,
Martinez, Yunuén, & Medina, 2010; Vazquez, 2007,
Vazquez, Hervas, & Ho, 2006).

No és objecte d’aquest treball aprofundir en el debat
de si la felicitat és un concepte més etic que cientific (Ma-
rina, 2014). Simplement el que es vol coneixer és si estu-
diants de primer curs de Ciéncies de 1’esport consideraven
que I’esport podia fer que les persones fossin més felices,
si a ells els havia fet més felicos, i, en cas de respostes
positives, de quina forma entenien que aix0 s’aconseguia.

Sens dubte conceptes com felicitat o benestar estan
molt relacionats amb 1’activitat fisica i ’esport. Hi ha
un acord generalitzat en el qual la practica fisicoespor-
tiva contribueix al benestar de les persones afavorint els
nivells de salut, elevant I’estat d’anim i I’autoestima i re-
duint els nivells d’ansietat i depressié (American Colle-
ge of Sports Medicine, 2000; Sanchez Baiiuelos, 1996;
Weyerer & Kupfer, 1994).

Encara que es tendeix a pensar que una bona salut
condiciona positivament els nivells de felicitat, la veritat
és que existeixen nivells declaratius de felicitat practi-
cament similars entre les persones que tenen una bona
salut objectiva i aquelles amb malalties croniques o fins
i tot amb discapacitats. Impressiona constatar que perso-
nes que han sofert greus successos traumatics, amb prou
feines un any després es declaren igualment felicos amb
les seves vides (Gilbert, 2004).

I també s’ha constatat que persones que viuen en
condicions objectives d’extrema pobresa poden declarar
majors nivells de felicitat que ciutadans de paisos desen-
volupats. El sentit de la felicitat és alguna cosa tremen-
dament subjectiva i resulta realment sorprenent constatar
no solament que la vida segueix fluint malgrat la malal-
tia, la pobresa o la miseria, siné que les persones que
viuen en aquestes condicions i situacions més adverses
poden seguir sentint la felicitat en la seva vida (Peter-
son, 2006).

S’ha assenyalat que la clau resideix en I’extraordina-
ria capacitat d’adaptacié de 1’ésser huma. S’ha constatat
I’existencia d’una especie de “sistema immunologic psi-
cologic” adaptatiu que ens fa sentir veritablement feligcos
fins i tot si les coses no surten com les planegem (Gil-
bert, 2006).
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From an economic standpoint, a famous article pub-
lished in the 1970s set out for the first time the well-
known “Easterlin Paradox” (1974), a key concept in
happiness economics which questioned the traditional
idea that an increase in an individual’s income level cor-
related with a similar increase in their level of happi-
ness. Since then prominent authors have argued that the
law of diminishing returns comes into play in the hap-
piness-income relationship: it is essential for the happi-
ness of every individual to have enough money to meet
their basic needs, but above a particular earnings thresh-
old the level of happiness stagnates or may even fall
(Peterson, 2006; Sacks, Stevenson, & Wolfers, 2012).

In spite of this evidence, the fact is that many hu-
man beings feel driven to earn more, to have more
properties and to move forward in their businesses and
jobs in the hope that happiness is up there, near the top
of the pyramid. “There is usually more money, respon-
sibilities, worries and stress there. It is not bad to be a
boss, and nor does being a boss mean being bad, but
there is not a single study in the world (and thousands
are published every year) that says bosses are happier
than their employees” (Chaguaceda, 1994, p. 194).

In his Theory of Moral Sentiments (1759) and The
Wealth of Nations (1776) Adam Smith remarked on
a contradictory relational logic between this human
ambition, which is always unfulfilled and a source
of much unhappiness yet nevertheless was ultimately
behind the progress of the economy and nations. Re-
cently Gilbert (2006) has taken up this idea and talks
about a kind of collective illusion by which the human
race ensures its advance as a species by fostering the
scientific, medical and economic development of hu-
manity and improving the quality of life of billions of
people, albeit perhaps at the expense of the subjective
wellbeing of the individuals themselves. Something
similar has been described regarding the idyllic im-
age that surrounds paternity and maternity and which
would guarantee the survival of the species (Alesi-
na, DiTella, & MacCulloch, 2009; Mosterin, 2006;
Powdthavee & Vignoles 2008).

Objectives

Our aim is to explore the relationship between
happiness and sport in Physical Exercise and Sports
Science (PESS) students by asking for their views
on: (a) self-reported levels of happiness; (b) to what
extent sport, in any of its forms, can make people

En una perspectiva econdmica, als anys setanta es
va publicar un celebre article en el qual s’exposava per
primera vegada la coneguda “paradoxa d’Easterlin”
(1974), un concepte clau en I’economia de la felicitat i
que posava en dubte la tradicional idea que 1’increment
en el nivell d’ingressos d’un individu es corresponia
amb un increment similar en el seu nivell de felicitat.
Des de llavors autors rellevants consideren que en la
relaci6 felicitat-ingressos funciona la llei de rendiments
decreixents: resulta essencial per a la felicitat de tot in-
dividu tenir prou diners per mantenir unes necessitats
basiques cobertes, perd a partir d’un cert llindar de
guanys el nivell de felicitat s’estanca o fins i tot pot de-
créixer (Peterson, 2006; Sacks, Stevenson, & Wolfers,
2012).

Malgrat aquestes evidencies la veritat és que molts
éssers humans se senten impulsats a guanyar més, a te-
nir més propietats, a progressar en les seves empreses i
feines, esperant que la felicitat estigui alla a dalt, prop
de la cuspide de la piramide. “Aqui el que sol haver-hi
és més diners, responsabilitats, preocupacions i estres.
No és dolent ser cap, ni ser cap implica ser dolent, pero
no hi ha un sol estudi al mén (i se’n publiquen milers
cada any) que digui que els caps son més felicos que els
seus empleats” (Chaguaceda, 1994, pag. 194).

Ja Adam Smith en la seva Teoria dels sentiments mo-
rals (1759) i en La riquesa de les nacions (1776) per-
cebia una logica relacional contradictoria entre aquesta
ambici6 humana sempre insatisfeta, font de gran infeli-
citat, per0 que en definitiva era precisament la que feia
que I’economia i les nacions progressessin. Recentment
Gilbert (2006) reprén aquesta idea i parla d’una especie
de miratge col-lectiu amb el qual el génere huma assegu-
ra el seu avang com a especie, afavorint el desenvolupa-
ment cientific, medic 1 econdomic de la humanitat i ele-
vant la qualitat de vida de milers de milions de persones,
encara que tal vegada a costa del benestar subjectiu dels
propis individus. Alguna cosa similar ha estat descrita
respecte a la imatge idil-lica que envolta la paternitat i
maternitat i que garantiria la supervivencia de ’espe-
cie (Alesina, DiTella, & MacCulloch, 2009; Mosterin,
2006; Powdthavee& Vignoles, 2008).

Objectius

Es tracta d’explorar la relaci6 entre felicitat i esport
en estudiants de Ciencies de 1’Activitat Fisica i de I’Es-
port, CAFE, demanant-los la seva opini6 sobre: (a) el
nivell de felicitat declarat; (b) en quina mesura 1’esport,
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happier, and if it had made them happier; and (c) the
possible explanatory attributions of the relationship
between happiness and sport and whether these vary
according to whether they think about themselves or
people in general.

Method

A total of 229 people (191 men and 38 women) took
part in this study, all of them first-year students. Their
average age was 19.4, with a standard deviation of 1.95.

At the beginning of the 2014-15 academic year
they were asked to voluntarily answer the following
question: “On a scale of 1 to 10, what would you say
is your level of happiness at this time in your life?”

Some weeks later half of them (groups CD and
EF) were asked if they thought that sport could
make people happier and the other half (groups AB
and GH) whether it had made them happier. In both
cases, if they answered affirmatively they were also
asked about the way they thought that sport had con-
tributed to this greater happiness.

Throughout this study the answers of these four
groups of students are compared as the criteria for
classification and placement of the students in the
groups are random. The only independent variable
that has been considered is gender.

Results

Self-reported level of happiness

The self-reported level of happiness measured on
a scale of 1 to 10 is shown in Table 1.

Of the 196 students who responded, the average
level of self-reported happiness was 8 points and
there were no significant differences between men (8)
and women (8.2).

en qualsevol de les seves manifestacions, pot fer més fe-
lic a les persones, i si a ells els havia fet més felicos, i
(c) possibles atribucions explicatives de la relaci6 entre
felicitat i esport i si aquestes varien segons pensen en si
mateixos o en la poblaci6 en general.

Metodologia

Van participar en aquest estudi un total de 229 perso-
nes (191 homes i 38 dones), totes elles estudiants de pri-
mer curs. Edat mitjana: 19.4 anys, amb una desviaci6 ti-
pica d’1.95.

A principi del curs 2014-15 se’ls va demanar que, de
forma voluntaria, contestessin la pregunta segiient: “En
una escala d’1 a 10, quin diries que és el teu nivell de
felicitat en aquest moment de la teva vida?”.

Setmanes després es va preguntar a la meitat d’ells
(grups CD i EF) si consideraven que 1’esport podia fer
més felic a les persones, i a l’altra meitat (grups AB i
GH) si els havia fet més felicos a ells mateixos. I en tots
dos casos, si contestaven afirmativament, la manera en
que consideraven que 1’esport hi havia contribuit.

Al llarg del present estudi es comparen les respostes
d’aquests quatre grups d’estudiants, entenent que els cri-
teris de classificacié i ubicacié de ’alumnat en aquests
grups son aleatoris. Com a Unica variable independent
s’ha considerat el genere.

Resultats

Nivell de felicitat declarat

El nivell de felicitat declarat (mesurat en una escala
d’1 a 10) es reflecteix a la taula 1.

Dels 196 alumnes que van contestar el nivell mitja de
felicitat declarat va ser de 8 punts, no trobant-se diferén-
cies significatives entre homes (8) i dones (8.2).

196 100% 163 100% 33 100%
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 1 0.51 1 0.6 0 0
5 4 2.04 2 1.2 2 6.1
6 9 4.59 8 4.9 1 3.0
7 42 21.43 37 22.7 5 15.2
N 8 74 37.76 65 39.9 9 273 <
Table 1. 9 54  27.55 42 25.8 12 36.4 Taula 1.
10 12 6.12 8 4.9 4 121 ) .
Self-reported Ie\'/el of Average | Mitjana 8 8 8.2 Nivell de felicitat
happiness declarat
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229 100%
196 85.6%

191 100%

38 100%
163 85.3% 33 86.8%
33 14.4% 28 14.7% 5 13.2%

No. students
Respond
Do not respond

Nre.d’estudiants 229 100% 191 100% 38 100%
Responen 196 85.6% 163 85.3% 33 86.8%
No responen 33 14.4% 28 14.7% 5 13.2%

-

Table 2. Level of participation with respect to self-reported happiness

This figure seems to indicate that the level of
happiness is quite positive in this group of univer-
sity students. However, the fact that 14.4% of them
(14.7% men and 13.2% women) chose not to answer
(Table 2) suggests that their average score of 8 points
could actually be somewhat lower since the people
who did not respond might well not have been feel-

ing so happy.

Views on sport’s contribution to the happiness
of people in general and to their own
happiness

The students’ confidence in sport as a factor which
contributes to people’s happiness in general is over-
whelming. Of the total number of students who were
asked this question (116), practically all (113) said it
did (97.4%) and only three did not answer (2.6%).
Not a single student said it did not (Table 3).

When asked about sport’s impact on their own
happiness, the answers were unanimous. All of the
students who were asked this question (100) answered
affirmatively (100%). None of them failed to answer
it or responded negatively.

In summary, these figures would suggest that the
subjects participating in this study believe sport’s
contribution to happiness is unquestionable both from
a general perspective and also from a personal per-
spective (Table 4).

-~

Taula 2. Nivell de participacio respecte a la felicitat declarada

El valor sembla indicar que el nivell de felicitat és
bastant positiu en aquest col-lectiu d’estudiants uni-
versitaris. No obstant aix0, que un 14.4% d’estudiants
(14.7% en homes i 13.2% en dones) optessin per no res-
pondre (taula 2), fa pensar que la puntuaci6é de 8 punts
que donen com a mitjana, podia ser més baixa tenint en
compte que potser les persones que no van contestar no
ho van fer per no sentir-se tan felices.

Opinions sobre la contribucio de I’esport a la
felicitat de les persones en general, i a la seva
propia felicitat

L’optimisme dels estudiants del treball de considerar
I’esport com un element que contribueix a la felicitat de
la poblaci6 en general és aclaparador. Del total d’alum-
nes als quals es va fer aquesta pregunta (116), la practica
totalitat (113) van respondre afirmativament (97.4%) i
solament 3 persones es van abstenir de contestar (2.6%).
Ni un sol estudiant va contestar negativament. (7aula 3)

Quan la pregunta els interpel-la per la influéncia de
I’esport en la seva propia felicitat les respostes van ser
unanimes. Del total d’alumnes als quals se’ls va fer aques-
ta pregunta (100), tots ells van respondre afirmativament
(100%). Cap es va abstenir ni va contestar negativament.

En sintesi, segons aquestes dades, pot concloure’s que
per als subjectes participants en aquest estudi la contribucié
de P’esport a la felicitat és inqiiestionable, tant des d’una
perspectiva general com des d’una personal. (Taula 4)

Total 116 100%
Yes 113 97.4%
No 0 0.0%
DK/NA 3 2.6%

Total 116 100%
Si 113 97.4%
No 0 0.0%
Ns/Ne 3 2.6%

FS

Table 3. Can sport make people happier?

-~

Taula 3. Pot I’esport fer les persones més felices?

Total 100 100%
Yes 100 100%
No 0 0.0%
DK/NA 0 0.0%

Total 100 100%
Si 100 100%
No 0 0.0%
Ns/Nc 0 0.0%

PN

Table 4 Do you think sport has made you happier?

PN

Taula 4. Creus que I'esport t’ha fet més felic?
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Socialisation 180 83.3 % Socialitzacio 180 83.3%
Unwind (doing sport) 158 73.1% Desconnectar (practica) 158 73.1%
Having fun (doing sport) 140 64.8% Diversi6 (practica) 140 64.8%
Physical, mental and emotional well- 131 60.6% Benestar fisic, mental i emocional 131 60.6%
being ’ Guanyar 121 56.0%
Winning 121 56.0% Salut 116 53.7%
Health 116 53.7% Millora d’habilitats 116 53.7%
Improving skills 116 53.7% Autoconfianga, autoestima 104 48.1%
Self-confidence, self-esteem 104 48.1% Valors 93 43.1%
Values 93 43.1% Gaudir amb el meu equip 79 36.6%
Following my team 79 36.6% Gaudir de bons espectacles i 73 33.8%
Enjoying good events and skills 1& 33.8% destresa ’
Watching sport lets you share emo- 73 33.8% Veure e§port permet sentir emocions 73 33.8%
tions compartides

Unwind (watching sport on TV) 70 32.4% Desconnectar (veure esport per TV) 70 32.4%
Appearance, image 52 24.1% Estética, imatge 52 24.1%
Recognition, prestige 42 19.4% Reconeixement, prestigi 42 19.4%

'S -~

Table 5. Ways in which sport contributes to the happiness of
people and the students’ own happiness

Reasons

Table 5 shows all the factors that were mentioned as
contributing to happiness (adding together those refer-
ring to happiness in general and personal happiness).

The most mentioned were: it fosters socialisation
(83.3%), helps people unwind (73.1%), having fun
(64.8%) and wellbeing (60.6%).

With percentages between 60-40 were: it means
you can win (56%), improves health (53.7%), im-
proves skills (53.7%), builds self-confidence/self-es-
teem (48.1%) and conveys values (43.1%).

The following four factors specifically refer to
sport as entertainment with very similar percentages:
following my favourite team (36.6%), enjoying good
events and the skills of great athletes (33.8%), watch-
ing sport on television lets you experience shared
emotions (33.8%) and watching sport on television
helps me to unwind (32.4%).

The least chosen were: it improves appear-
ance (24.1%) and brings recognition and prestige
(19.4%).

By gender

Table 6 shows the differences in the reasons the
students gave in answer to the question about why
sport contributes to happiness. The last column
shows the percentage differences with respect to each
factor as they were mentioned by men or women. We

Taula 5. Formes de contribucioé de I'esport a la felicitat de les
persones i a la propia felicitat

Motius

A la taula 5 es presenten tots els factors que es van
assenyalar que contribuien a la felicitat (sumant tant els
referits a la felicitat en general com a la propia).

Els més esmentats van ser: afavoreix la socialitza-
ci6 (83.3%), ajuda a desconnectar (73.1%), la diversio
(64.8%) i el benestar (60.6%).

Amb percentatges entre el 50-40 apareixen: permet
guanyar (56%), millora la salut (53.7%), permet millo-
rar habilitats (53.7%), afavoreix 1’autoconfianca-autoes-
tima (48.1%) i transmet valors (43.1%).

Els segiients son els 4 factors que fan referencia
especifica a ’esport com a espectacle amb percentat-
ges molt similars: gaudir amb el meu equip favorit
(36.6%), gaudir de bons espectacles i de la destresa
dels grans esportistes (33.8%), veure esport per te-
levisié permet viure emocions compartides (33.8%)
i veure esport per televisi6 m’ajuda a desconnectar
(32.4%).

Les menys triades van ser: afavoreix l’estetica
(24.1%) i dona reconeixement i prestigi (19.4%).

En funcio del genere

A la taula 6 es recullen les diferencies que els i
les alumnes evidencien a 1’hora d’explicar els motius
pels quals I’esport contribueix a la felicitat. En 1’dl-
tima columna apareixen les diferéncies percentuals
respecte a cada factor segons 1’han esmentat homes
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Socialisation | Socialitzacio 152 83.1 28 84.8 -1.7
Unwind (doing sport) | Desconnectar (practica) 134 73.2 24 72.7 0.5
Having fun (doing sport) | Diversi6 (practica) 116 63.4 24 T72.7 -9.3
Wellbeing | Benestar 110 60.1 21 63.6 =215
Winning | Guanyar 107 58.5 14 42.4 16.1
Health | Salut 103 56.3 13 394 16.9
Improving skills | Millora d’habilitats 99 54.1 17 51.5 2.6
Self-confidence, self-esteem | Autoconfianca, autoestima 85 46.4 19 57.6 -11.2
Values | Valors 80 43.7 13 39.4 4.3
Following my team | Gaudir amb el meu equip 72 39.3 7 21.2 18.1
Enjoying good events and skills | Gaudir de bons espectacles i destresa 66 36.1 7 21.2 14.9
Watching sport lets you share emotions | Veure esport permet sentir emocions compartides 61 33.3 12 36.4 -3.1
Unwind (watching sport) | Desconnectar (veure esport per TV) 63 34.4 7 21.2 13.2
Appearance | Estetica 43 235 9 27.3 -3.8
Prestige | Prestigi 36 19.7 6 18.2 1.5

PN

Table 6. Reasons why sport can help make people happier and
make the students themselves happier (by gender)

have simply given the percentage difference for each
reason stated by men and women. The positive fig-
ures are for the reasons mostly adduced by men with
respect to women, and the negative ones show the
reasons which have been put forward to a greater ex-
tent by women with respect to their classmates. The
minor percentage differences, the figures closer to 0,
indicate the reasons chosen in similar percentages by
both sexes.

The reasons mentioned to a greater extent by
men (the ones shown as positive figures) are: fol-
lowing my favourite team (18.1), health (16.9),
winning (16.1), enjoying good events and the skills
of great athletes (14.9), and watching sport on TV
helps me to unwind (13.2). It is interesting that three
of the four reasons related to sport as entertainment
are among the five most highly-rated by men with
respect to women. The other two are health and
winning.

The reasons most mentioned by women (the ones
shown as negative figures) are: self-confidence/self-
esteem (-11.2) and having fun (-9.3).

The reasons with the smallest differences between
men and women are: values (4.3), appearance (-3.8),
wellbeing (-3.5), watching sport on TV lets me expe-
rience shared emotions (-3.1), improving skills (2.6),

PN

Taula 6. Motius pels quals I'esport pot contribuir a la felicitat de
les persones i a la d’'un mateix (per génere)

o dones. Simplement hem fet la diferéncia per a cada
motiu del percentatge assenyalat pels homes i el de
les dones. En positiu apareixen els motius més argu-
mentats per nois respecte a les noies i en negatiu els
motius que en major mesura han argumentat les noies
respecte als seus companys de classe. Les diferéncies
percentuals menors, més properes al 0, ens indicarien
aquells motius triats en percentatges semblats per tots
dos sexes.

Els motius més assenyalats pels nois (els que apa-
reixen en positiu) sén: gaudir del meu equip favorit
(18.1), salut (16.9), guanyar (16.1), gaudir de bons
espectacles 1 de les destreses dels grans esportistes
(14.9), veure esport per TV m’ajuda a desconnec-
tar (13.2). Resulta interessant constatar que dels 4
motius relacionats amb 1’esport com a espectacle, 3
d’ells apareixen entre els 5 més valorats pels homes
respecte a les dones. Els altres dos son la salut i gua-
nyar.

Els motius més assenyalats per les noies (els que apa-
reixen en negatiu) sén: autoconfianca-autoestima (-11.2)
i diversi6 (-9.3).

Els motius que menys diferencies reflecteixen en-
tre homes i dones serien: valors (4.3), estética (-3.8),
benestar (-3.5), veure esport per tv em permet viure
emocions compartides (-3.1), millora d’habilitats (2.6),
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socialisation (-1.7), prestige (1.5) and doing it helps
me to unwind (0.5).

Differences between the factors

So far we have presented all of the reasons men-
tioned, regardless of whether they referred to their
impact on general happiness or the students’ own per-
sonal happiness. Now it is time to draw distinctions
between them (Table 7).

The last column in this table shows for each fac-
tor or reason the percentage differences in the way the
students think it impacts happiness in general or their
own. We have simply subtracted both percentages. The
positive figures indicate the reasons mainly mentioned
with respect to their impact on general happiness while
the negative ones show the reasons that to a greater ex-
tent the students suggested affected their own personal
happiness. The minor percentage differences, the fig-
ures closer to 0, indicate the reasons chosen equally
from a general and a personal perspective.

On the whole the students tend to be more lavish
in mentioning factors when considering the contribu-
tion of sport to the happiness of people in general,
while by contrast they are somewhat more restrictive
when thinking about how those same factors have
contributed to their own happiness. Of the 15 factors,
11 have higher percentages when referring to their
general impact compared to their impact on the stu-
dents themselves, and only four have higher percent-
ages when referring to the students’ own happiness.

The factors which have the highest percentages
when the students are thinking about their impact on
their own lives are: improving skills (-15.4), sociali-
sation (-10.6), winning (-7.4) and watching sport to
share emotions (-2.2).

The factors which have the greatest percentage
difference in terms of their impact on the happiness of
people in general are: health (29.2), confidence (17),
appearance (16.9), watching sport on television helps
you unwind (15.7), doing sport helps you unwind
(12.4) and following your favourite team (12.2).

The most similar percentages when choosing be-
tween their impact on general and personal happiness
are: wellbeing (1.2), prestige (2.7), values (3.8), see-
ing the skills of other athletes (5.2) and doing sport is
fun (5.2) (Table 7).

socialitzaci6 (-1.7), prestigi (1.5) i la seva practica aju-
da a desconnectar (0.5).

Diferéncies entre els factors

Si fins ara hem presentat tots els motius assenyalats,
indistintament de si es referien a la seva influéncia en
la felicitat general o a la seva propia felicitat personal,
ha arribat el moment de diferenciar entre els uns i els
altres. (Taula 7)

En I’tltima columna d’aquesta taula apareixen les di-
fereéncies percentuals per a cada factor o motiu segons
pensen que influeix en la felicitat en general o bé en la
seva propia. Simplement s’han restat tots dos percentat-
ges. En positiu apareixen els motius més citats respecte
a la seva influéncia en general i en negatiu els motius
que en major mesura han argumentat els van influir en
la seva propia felicitat. Les diferéncies percentuals me-
nors, més properes al 0, ens indicarien aquells motius
triats indistintament des d’una perspectiva general i per-
sonal.

L’alumnat, en general, tendeix a ser més generds a
I’hora d’assenyalar factors quan pensa en la contribuci
de I’esport a la felicitat de la poblacié en general, i es
torna una mica més restrictiu quan pensa en com aquests
mateixos factors han contribuit a la seva propia felicitat.
Dels 15 factors, 11 apareixen amb majors percentatges
quan es refereixen a la influéncia general que en si ma-
teixos, i solament 4 apareixen amb percentatges majors
en referir-se a la seva propia felicitat.

Els factors que apareixen amb percentatges majors
quan consideren la seva influéncia en la seva propia vida
son: la millora de les habilitats (-15.4), la socialitzaci6
(-10.6), guanyar (-7.4) i veure esport per compartir
emocions (-2.2).

Els factors que major diferéncia percentual s’obtenen
a favor de la seva influéncia en la felicitat de les perso-
nes en general son: salut (29.2), confianca (17), estetica
(16.9), veure esport per televisid ajuda a desconnectar
(15.7), la practica ajuda a desconnectar (12.4) i gaudir
de I’equip favorit (12.2).

Els més igualats en percentatge d’eleccid entre la
seva influéncia en la felicitat general i personal son:
benestar (1.2), prestigi (2.7), valors (3.8), veure habili-
tats d’altres esportistes (5.2) i la seva practica diverteix
(5.2). (Taula 7)
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Socialisation | Socialitzacio

Unwind (doing sport) | Desconnectar (practica)
Having fun (doing sport) Diversié (practica)

Health | Salut

Wellbeing | Benestar

Confidence | Confianga

Winning | Guanyar

Improving skills | Millora habilitats

Values | Valors

Following your favourite team | Gaudir de I'equip favorit
Unwind (watching sport) | Desconnectar (veure esport)

Appearance | Estetica
Prestige | Prestigi

Enjoying great events and skills | Gaudir de bons espectacles i destreses 42  36.2 31 31 5.2
Shared emotions (watching sport) | Emocions compartides (veure esport) 38 32.8 & -2.2

91 784 89 89 -10.6
91 784 66 66 12.4

78 67.2 62 62 5.2
78 67.2 38 38 29.2
71 61.2 60 60 1.2
65 56.0 SOREESY 17
61 52.6 60 60 7.4
54  46.6 62 62 -15.4
52 448 41 41 3.8

49 422 30 30 12.2
46 39.7 24 24 15.7

g7 SLg 15 15 16.9
24 20.7 18 18 2.7

PN

Table 7. Differences between the sport factors which contribute
to the happiness of people in general and the ones that foster the
students’ personal happiness

Discussion

Faced with the question of whether happiness
can be measured and is appropriate as a subject for
science, many researchers have opted for some-
thing as simple as asking people: “Are you happy?”
(Chaguaceda, 2014). It is a self-reporting measure-
ment because we accept what people tell us.

Our question has been direct and one-dimension-
al: “On a scale of 1 to 10, what would you say is
your level of happiness at this time in your life?”
The level of happiness reported by our students
was 8, somewhat higher than the average found by
the Centre for Sociological Research for Spaniards
as a whole in its June 2015 survey when it stood
at 7.33 (CIS, 2015). The somewhat higher level
of happiness reported by our PESS students may
be due to the fact that they are sports practition-
ers. It is well documented that physical exercise is
beneficial for maintaining and improving health in
its threefold biological, psychological and social
dimension (Sanchez Bafuelos, 1966), that doing
sport motivates, entertains, is good for health and
leads to higher levels of wellbeing and quality of
life (American College of Sports Medicine, 2000),
and that active exercise helps people to control their
most negative emotions and feelings (Tice & Baus-
meister, 1993).

PN

Taula 7. Diferéncies entre els factors de I'esport que contribueixen
a la felicitat de la poblacio, en general, i els que afavoreixen a la
propia felicitat

Discussio

Davant el dubte de si la felicitat pot mesurar-se i
ser objecte de coneixement cientific molts investigadors
han optat per alguna cosa tan senzill com preguntar a
les persones: “Voste és felic?” (Chaguaceda, 2014). Es
tracta d’un mesurament declaratiu, doncs ens atenim al
que les persones ens diuen.

La nostra pregunta ha estat directa i unidimensional:
“En una escala d’1 a 10, com diries que és el teu nivell
de felicitat en aquest moment de la teva vida?”. El ni-
vell de felicitat declarat pel nostre alumnat ha estat de 8,
una mica superior a la mitjana que recull el Centre de
Recerques Sociologiques per al conjunt de la poblacid
espanyola en el seu barometre del mes de juny de 2015,
que és de 7.33 (CIS, 2015). El nivell una mica supe-
rior de felicitat declarada entre els nostres estudiants de
CAFE és possible que es degui al seu perfil de practi-
cants esportius. Esta ben documentat que ’activitat fisi-
ca constitueix un element beneficiés per al manteniment
i la millora de la salut, entesa des d’una triple dimen-
si0: biologica, psicologica i social (Sanchez Bafiuelos,
1966), que la practica esportiva motiva, diverteix, afa-
voreix la salut, i genera nivells més alts de benestar i
qualitat de vida (American College of Sports Medicine,
2000) i que I’exercici actiu contribueix a dominar les
emocions i sentiments més negatius (Tice & Bausmeis-
ter, 1993).

26

Apunts. Educacié Fisica i Esports. 2017, num. 130. 4t trimestre (octubre-desembre), pag. 18-28. ISSN-0214-8757



Esport i felicitat | Sport and Happiness

Our investigation would also confirm other re-
search which suggests that the most usual relationship
between happiness and age is a U-shaped curve, i.e. a
higher perception of happiness when young, a drop in
middle age and a recovery at an older age. It is strik-
ing that “this phenomenon has been observed in over
fifty countries” (Chaguaceda, 2014, p. 170). Our stu-
dents are in that initial life period and hence it is to
be expected that they should have high levels of self-
reported happiness.

Another consideration which would explain
such high levels of happiness in our students, even
probably above other university students, has to do
with the deeply vocational nature of their occupa-
tion. The National Opinion Research Center at the
University of Chicago produces annual reports on
the occupations that make their students happiest
and the ranking is always headed by vocational ca-
reers which also have an element of helping others
(Smith, 2011).

Finally, our students rate the contribution of sport
to the general happiness of people more highly and
become somewhat more restrictive when they think
about the contribution of these same factors to their
own happiness.

Conclusions

The results of our research show that the level of
happiness reported by our students is 8 on a scale of 1
to 10, with no significant differences between men (8)
and women (8.2).

Almost all of our students think that sport can
make people happier and that it has also made them
happier throughout their lives.

The main reasons why in their view sport can
bring higher levels of happiness in general are: im-
proving socialisation, helping to unwind, because it is
fun and because it is good for your health. The first
three reasons are repeated when asked about sport’s
impact on their own happiness, although the fourth
changes and instead of health, which drops very sig-
nificantly, they indicate improving skills in the same
proportion as having fun.

Turning to gender differences, we found that
three of the four reasons related to sport as en-
tertainment are among the five most highly rated
by men with respect to women. The other two are
health and winning. Women are more likely than

Aquest treball també confirmaria aquelles recerques
que assenyalen que la relacié més habitual entre felicitat
i edat reflecteix una grafica en forma d’U, és a dir, una
percepci6 de felicitat més alta en 1’edat jove, un descens
en I’edat central, i una recuperacié en 1’edat madura. Es
molt interessant verificar que “aquest fenomen ha es-
tat observat en més de cinquanta paisos” (Chaguaceda,
2014, pag. 170). Els nostres alumnes estarien en aquest
periode vital inicial i per tant és logic que reflecteixin
nivells alts de felicitat declarada.

Una altra consideracié que explicaria aquests nivells
de felicitat alts en els nostres estudiants, fins i tot pro-
bablement per sobre d’un altre alumnat universitari, té
a veure amb el caracter profundament vocacional de la
seva professio. El Centre Nacional de Recerca d’Opi-
ni6 de la Universitat de Chicago elabora informes anuals
sobre les professions que fan més felices als seus estu-
diants i el ranquing 1’encapcalen sempre professions vo-
cacionals i a més amb un component d’ajuda als altres
(Smith, 2011).

Finalment, els nostres estudiants valoren de manera
més alta la contribuci6 de I’esport a la felicitat en gene-
ral de la poblacid, i es tornen una mica més restrictius
quan pensen en la contribucié d’aquests mateixos factors
en la seva propia felicitat.

Conclusions

Els resultats de la nostra recerca mostren que el ni-
vell de felicitat declarat pel nostre alumnat, en una esca-
la entre 11 10, és de 8, no trobant-se difereéncies signifi-
catives entre homes (8) i dones (8.2).

Practicament la totalitat dels nostres estudiants con-
sideren que 1’esport pot fer més felicos a les persones i
que també a ells els ha fet més felicos al llarg de la seva
vida.

Pel que fa als principals motius pels quals, en la
seva opinid, 1’esport pot afavorir majors nivells de fe-
licitat en general, s6n: millorar la socialitzacid, ajudar
a desconnectar, perque diverteix i perque afavoreix la
salut. Els tres primers motius es repeteixen quan se’ls
pregunta per la influéncia sobre la seva propia felicitat,
perd el quart varia, en comptes de la salut, que baixa
molt significativament, assenyalen la millora d’habilitats
en la mateixa proporcid que la diversio.

Respecte a les diferencies de genere, es constata que
dels 4 motius relacionats amb I’esport com a espectacle,
3 d’ells apareixen entre els 5 més valorats pels homes res-
pecte a les dones. Els altres dos son la salut i guanyar.
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men to opt for self-confidence/self-esteem and
having fun.

The reasons with the least differences between
men and women are improving skills, socialisation,
prestige and doing sport helps people to unwind.

When comparing the sports factors which they
think make people happier with the ones which
make them happier, only four of the 15 factors men-
tioned get higher percentages when they refer to the
students’ own happiness: improving skills, sociali-
sation, winning and watching sport to share emo-
tions.
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Abstract

Doping is a phenomenon that is associated with high-level
sport, but rarely has it been given the attention it needs in the
sphere of recreational sport. Therefore, the goal of this study
is to analyse and establish relationships between the attitudes
towards the use of doping of pre-university students depend-
ing on the kind of sport they do and whether they have ever
been urged to use performance-enhancing drugs. A total of 829
students between the ages of 15 and 18 (M = 16.22 years old,
SD = .77) participated and the kind of sport, being urged to take
performance-enhancing drugs and attitudes towards doping vari-
ables were recorded and evaluated. The data were collected in
an ad-hoc questionnaire using Petrdczi’s (2002) Performance En-
hancement Attitudes Scale (PEAS). The results showed that the
majority of the participants had attitudes towards doping that are
not very permissive; young people who went cycling or who reg-
ularly lifted weights have attitudes that are more prone to doping;
participants who had been urged to use performance-enhancing
drugs had more permissive attitudes towards doping; and indi-
viduals who went cycling or did weightlifting were those who
had been urged to use performance-enhancing drugs most often.

Keywords: doping, fair play, attitudes, permissiveness,
cycling, milieu

Resum

El dopatge és un fenomen que acompanya l’esport d’alta
competicid, perd en escasses ocasions s’ha prestat 1’atencié ne-
cessaria en 1’ambit de I’esport d’oci, per la qual cosa la pre-
sent recerca planteja com a objectiu analitzar i establir les rela-
cions entre les actituds cap a 1’Gs de substancies dopants per
part d’estudiants preuniversitaris en funci6 del tipus d’esport
que practiquin i de si se’ls ha instat alguna vegada al dopatge.
Van participar-hi 839 estudiants d’edats compreses entre els 15 i
18 anys (M = 16.22 anys, DE = .77), que va permetre el regis-
tre i avaluacio de les variables tipus d’esport, instat al dopatge i
actituds cap al dopatge; per a la seva recollida es va utilitzar un
qiiestionari ad-hoc i ’escala d’actituds cap al dopatge (PEAS)
de Petroczi (2002). Els resultats van mostrar que la majoria dels
participants tenen actituds poc permissives cap al dopatge; els
joves que practicaven ciclisme, o que realitzaven regularment
aixecament de peses tenen actituds més propenses cap al dopat-
ge; els participants als quals se’ls havia suggerit alguna vegada
que es dopessin tenien actituds més permissives cap al dopatge;
els individus que practicaven ciclisme o aixecament de peses van
ser aquells als quals més vegades se’ls havia instat al dopatge.

Paraules clau: dopatge, fair play, actituds, permissivitat,
ciclisme, entorn

Introduction

In the world of sports, human beings have al-
ways striven to be faster or stronger, so the time
comes when in some cases they seek the assistance
of doping, where this means using a substance or

Introduccié

En el mon de I’esport 1’ésser huma ha buscat arribar
a ser més rapid o més fort, motiu pel qual arriba un mo-
ment en que, en alguns casos, busca ajuda del dopatge,
descrit com 1’s d’una substancia o metode utilitzat com

e
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method as part of a strategy that runs counter to the
rules and is employed to achieve a particular goal
which may be competitive, rehabilitative or aes-
thetic (World Anti-Doping Agency, 2015). Like-
wise, doping is regarded as dangerous for the health
of the person using it, runs counter to ethics and
sportspersonship and is harmful for sport (Atienza,
2013).

Doping is a serious problem in today’s society
because not only is it a millstone around the neck of
high-performance sports, but it is also increasingly
affecting amateur or recreational athletes. This issue
is occurring more and more frequently among young
people and it particularly affects those who go to
workout facilities or gyms where many users are tak-
ing a wide variety of drugs in the hopes of bulking up
and increasing their body mass (Giraldi, Unim, Mas-
ala, Miccoli, & La Torre, 2015; Rane, Rosen, Skar-
berg, Heine, & Ljungdahl, 2013; Stubbe, Chorus,
Frank, Hon, & Heijden, 2014). In addition this issue
is even more of a problem in sports performance,
largely due to the stringent demands in high-level
sports where thousandths of a second may make the
difference between winning and losing (Foucart, Ver-
banck, & Lebrun, 2015).

Authors such as Barkoukis, Tsorbatzoudis and
Rodafinos (2013) blame personal attitudes towards
doping for this phenomenon and argue that the in-
tention to take performance-enhancing drugs is af-
fected both by distal influences such as self-determi-
nation and goal-orientation and also more proximal
causes such as temptation in the environment and
perceived behaviour control, norms and attitudes.
The former have an indirect effect on the proximal
causes and the latter have a direct impact on doping
intention, while attitudes also seem to play a crucial
role in the intention to take performance-enhanc-
ing drugs (Blank, Leichtfried, Schaiter, Fiirhapter,
Miiller, & Schobersberger, 2015; Elbe & Brand,
2016).

Likewise, Morente-Sanchez & Zabala (2015)
studied doping in relation to the attitudes, beliefs and
knowledge of the members of the coaching staff of
Spanish football teams. They found widespread lack
of information about the issue and hence stressed the
need for anti-doping sports programmes as an es-
sential preventative measure. Along similar lines,
Whitaker, Backhouse and Long (2014) also per-
formed research into this topic in which they found

a part d’una estratégia que va en contra de les normes i
que s’utilitza per aconseguir un determinat fi, que pot
ser tan competititu, com de rehabilitaci6 o estetic (World
Anti-DopatgeAgency, 2015). Igualment, aquest fenomen
es considera perill6s per a la salut del que I’utilitza, va
en contra de 1’¢tica, de I’esportivitat i és perjudicial per
a l’esport (Atienza, 2013).

El dopatge suposa un greu problema per a la socie-
tat actual, ja que no solament és un gran llast dins de
I’esport d’alt rendiment, sind que també esta afectant
cada vegada més a esportistes amateurs. Aquesta pro-
blematica es dona cada cop més en poblacié més jove,
i especialment incideix en les persones que acudeixen a
sales de musculacié o gimnasos on gran part dels seus
usuaris empren una amplia varietat de medicaments amb
I’esperanca d’augmentar el seu volum i la seva massa
corporal (Giraldi, Unim, Masala, Miccoli, & La Torre,
2015; Rane, Rosen, Skarberg, Heine, & Ljungdahl,
2013; Stubbe, Chorus, Frank, Hon, & Heijden, 2014).
D’altra banda, en el mén del rendiment esportiu es fa
més problematic aquest assumpte degut en gran part a
la gran exigencia que existeix en 1’esport d’alt nivell, en
que mil-leésimes de segon poden ser determinants a 1’ho-
ra d’aconseguir grans exits esportius (Foucart, Verbanck
& Lebrun, 2015).

Autors com Barkoukis, Tsorbatzoudis & Rodafi-
nos (2013) culpen les actituds personals cap al dopatge
d’aquest fenomen, indicant que les intencions de dopar-se
estan afectades, d’una banda, per influéncies distals,
com l’autodeterminaci, les orientacions de meta i, per
un altra, per causes proximals, com sén la temptaci6 de
la situacio i el control conductual percebut, les normes i
actituds. Les primeres tenen un efecte indirecte sobre les
proximals i aquestes tenen un efecte directe sobre la in-
tencid de dopar-se, apreciant-se que les actituds aparenten
jugar un paper important en la intencié de consumir subs-
tancies dopants (Blank, Leichtfried, Schaiter, Fiirhapter,
Miiller, & Schobersberger, 2015; Elbe & Brand, 2016).

De la mateixa manera, Morente-Sanchez & Zabala
(2015) van estudiar la situaci6 del dopatge en relacid
amb les actituds, les creences i coneixements en mem-
bres del personal técnic dels equips de futbol espanyols,
trobant un gran desconeixement sobre el tema i posant
I’accent en l’existéncia de programes esportius antido-
patge com un mitja de prevenci6é fonamental. Quant als
aspectes assenyalats anteriorment, Whitaker, Backhouse
i Long (2014) també es van centrar en aquesta tematica,
1 van realitzar una recerca en que¢ es va comprovar que
els atletes que van participar en el seu estudi alertarien
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that the athletes who participated in their study would
notify the authorities if they realised that one of their
colleagues was taking performance-enhancing drugs.
However, rugby players would not do so because of
a moral dilemma: even if they disagreed with doping,
the players were in a group with a common goal, so
they took a vow of silence based on a feeling of team
membership (Elbe & Brand, 2016; Madigan, Stoeber
& Passfield, 2016).

It is for these reasons that we should emphasise
athletes’ risk or vulnerability when using harmful
substances by influencing their attitudes, knowledge
and other crucial variables. Gucciardi, Jalleh and
Donovan (2011) noted that preventing doping may be
much more effective if we stress the moral and legit-
imate issues which also influence athletes’ attitudes.
In the same vein, Backhouse, Whitaker and Petroczi
(2013) suggested that athletes who engage in practic-
es whose goal is to improve compliance with the law
had a lower risk of doping.

There are factors which may be decisive when it
comes to a more or less permissive attitude towards
doping. Thus the study by Papadopoulos, Skalkidis,
Parkkari and Petridou (2006) placed special empha-
sis on the influence of social factors in teenagers
and found that there was a likelihood of using per-
formance-enhancing drugs if a friend did so. The
importance of individuals’ social milieu is clear. The
study conducted by Irving, Wall, Neumark-Sztainer
and Story (2002) identified teenagers’ social-environ-
mental influences as one of the most important factors
when taking the decision to use anabolic steroids. In
turn, Elliot, Goldberg, Moe, DeFrancesco, Durham
and Hix-Small (2004) indicated that the group norms
which may be conveyed through sports teams lead
many individuals to reject an action as harmful as
doping.

Another factor which influences young people’s
attitudes to doping may be the kind of sport they do
(Leifman, Rehnman, Sjoblom, & Holgersson, 2011).
There are sports where there is a higher likelihood that
practitioners will take performance-enhancing drugs,
and the above study found that the use of steroids was
more common among students who did sports with
a greater emphasis on body weight and shape. Like-
wise, the study by Yager and O’Dea (2014) which in-
vestigated high levels of protein powder and nutrition-
al supplement use found that one of the most import-
ant reasons behind the use of these substances is that

les autoritats si s’adonessin que un dels seus companys
es dopava; no obstant aix0, els jugadors de rugbi no ho
farien, a causa d’un dilema moral ja que, malgrat no es-
tar d’acord amb aquesta acci6, els jugadors en trobar-se
en un grup amb un objectiu comd, adquireixen un codi
de silenci basat en el sentiment de pertinenca a 1’equip
(Elbe & Brand, 2016; Madigan, Stoeber & Passfield,
2016).

Per aquests motius cal destacar el risc o la vulnerabi-
litat dels atletes davant el consum de substancies nocives
influint les seves actituds, coneixements o altres varia-
bles determinants, indicant Gucciardi, Jalleh i Donovan
(2011) que la prevenci6 contra el dopatge pot ser molt
més efectiva si posem I’accent en les qiiestions morals
i legitimes que, al seu torn, influeixen en I’actitud dels
esportistes. En aquest sentit Backhouse, Whitaker i Pe-
troczi (2013) van suggerir que els atletes que realitzen
practiques que tenen com a objectiu la millora del com-
pliment de les lleis disminueixen el risc de dopar-se.

Existeixen factors que poden ser condicionants a
I’hora de tenir una actitud més o menys permissiva cap
al dopatge, d’aquesta manera, en 1’estudi de Papadopou-
los, Skalkidis, Parkkarii Petridou (2006) es posa 1’ac-
cent principalment en les influéncies dels factors socials
en els adolescents, trobant que existia la probabilitat de
consumir substancies dopants en el cas de tenir un amic
que ho fes. Queda patent la importancia de 1’entorn so-
bre els individus. En la recerca duta a terme per Irving,
Wall, Neumark-Sztainer i Story (2002) es van identifi-
car les influéncies socioambientals dels adolescents com
un dels factors més importants a 1’hora de prendre la
decisié de consumir esteroides anabolics. Per la seva
banda, Elliot, Goldberg, Moe, DeFrancesco, Durham i
Hix-Small (2004) indiquen que les normes grupals que
es poden transmetre a través dels equips esportius fan
que la gran part dels individus rebutgin una accié tan
negativa com és dopar-se.

Un altre dels factors que influeixen en les actituds
dels joves cap a aquesta practica pot ser el tipus d’esport
que practiquen (Leifman, Rehnman, Sjoblom, & Hol-
gersson, 2011), ja que hi ha esports els practicants dels
quals tenen una major probabilitat de consumir substan-
cies dopants; 1’as d’esteroides era més comu entre els
alumnes que practicaven esports que tenien una major
emfasi en el pes i la forma del cos. De la mateixa forma,
en la recerca de Yager & O’Dea (2014) que indaga sobre
els alts nivells d’utilitzaci6 de proteines en pols i suple-
ments nutricionals es va poder apreciar que una de les
raons més importants per a 1’is d’aquestes substancies
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young people who want to change their weight have
more tolerant attitudes towards doping.

This study provides relevant data about the im-
pact of the aforementioned factors on the usage of
performance-enhancing drugs with the following ob-
jectives:

e To ascertain the attitudes towards doping among
students in their penultimate year of pre-univer-
sity studies (1st year of baccalaureate), whether
they were ever urged to take performance-en-
hancing drugs and the kind of sports they do.

e To analyse the relationships between attitudes
towards doping in pre-university students, the
kind of sport they do and whether they were
ever urged to take performance-enhancing
drugs.

Method
Design and sample

This descriptive, transversal study had a sample
of 839 subjects, students in their first year of bacca-
laureate in the province of Jaén, 390 of whom were
males (46.5%) and 449 females (53.5%) aged 15 to
23 (M =16.22 years old, SD = .77). The sample was
chosen randomly from the urban and rural areas of
Jaén (Spain), 636 from the city of Jaén and 203 from
rural areas in the province.

Variables and instruments

The following variables and instruments were
used as references in this research:

e The sport they do, classified as “team”, “indi-
vidual”, “gym”, “cycling” or “bodybuilding”.
Whether they had been urged to take perfor-
mance-enhancing drugs, with two possible re-
sponses: “yes” or “no”.

e Scale on attitudes towards doping contained in
the original questionnaire called “Performance
Enhancement Attitude Scale (PEAS)”, created
by Petr6czi (2002) and translated into and val-
idated in Spanish by Morente, Femia-Marzo
and Zabala (2014). This is a one-dimensional
self-reporting instrument made up of 17 items.
It uses a Likert scale response format with six
response options: totally disagree (1), clearly
disagree (2), somewhat disagree (3), somewhat

és la tinenca, en joves que volen modificar el seu pes,
d’actituds més tolerants cap al dopatge.

La present recerca aporta dades rellevants sobre la
importancia dels factors esmentats cap al consum de
substancies dopants; i per aixo en aquest estudi s’han
plantejat els segiients objectius:

e Coneixer les actituds cap al dopatge de 1’alumnat

del penultim curs d’ensenyament no universitari
(1r de batxillerat), saber si se’ls ha instat alguna
vegada al dopatge i el tipus d’esport que practi-
quen.

® Analitzar les relacions existents entre les actituds

cap al dopatge en estudiants preuniversitaris, el ti-
pus d’esport que practiquen i si se’ls ha instat algu-
na vegada al dopatge.

Meétode
Disseny i mostra

La present recerca de tall descriptiu i caracter trans-
versal compta amb una mostra de 839 subjectes, estu-
diants de 1° de batxillerat de 9 centres de la provincia
de Jaén, dels quals 390 eren nois (46.5%) i 449 eren
noies (53.5%) amb edats compreses entre 15 i 23 anys
(M =16.22 anys, DE =.77). La selecci6 de la mostra
s’ha extret de forma aleatdria de zones urbanes i rurals
de Jaén (Espanya), 636 pertanyen a la ciutat de Jaén i
203 a zones rurals d’aquesta provincia.

Variables i instruments

En aquest estudi de recerca s’han utilitzat com a re-

feréncia les variables i instruments segiients:

e Esport que practica, classificat en “col-lectiu”, “in-
dividual”, “gimnas”, “ciclisme” o “culturisme”.

e Instat al dopatge, amb dues opcions de resposta,
“si” 0 “no”.

e Escala d’actituds cap al dopatge, recollida en el
qiiestionari original Performance Enhancement
Attitude Scale (PEAS), creat originalment per Pe-
troczi (2002) i traduit i validat a 1’espanyol per
Morente, Femia-Marzo i Zabala (2014). Es un
instrument unidimensional d’autoinforme format
per 17 items. Utilitza un format de resposta amb
escala tipus Likert, amb sis opcions de resposta
que van des de totalment en desacord (1), clara-
ment en desacord (2), una mica en desacord (3),

una mica d’acord (4), d’acord (5), fins a, totalment
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agree (4), agree (5) and totally agree (6). It is
significant that this scale does not contain a neu-
tral response and all the questions are asked in
the same direction. The score ranges from 17 to
102. When an individual’s score is under 59.5,
this indicates that their attitude is less favourable
towards doping in general; however, when it is
higher than 59.5 this individual’s attitude is sig-
nificantly favourable towards doping. A reliabil-
ity of o =0.762 was determined for this study.

Procedure

To gather the data, first we drew up a list of the
secondary schools in the province of Jaén where
baccalaureate programmes are taught. Later, the
schools where data were going to be collected were
randomly chosen. After this, the school administra-
tors were informed about the nature of the study and
were asked for their and their students’ cooperation.
The researchers were present while the data were
being gathered in order to explain how to fill out the
questionnaire correctly and highlight the anonymity
of the responses guaranteed by the researchers. The
schools and students voluntarily participated in the
study.

Data analysis

The data were analysed using the SPSS program,
version 21. Descriptive analysis was carried out using
means and standard deviations of the variables in the
PEAS instrument, and difference of means tests were
performed on variables with two response alternatives
along with analysis of variance (ANOVA).

Results

This study performed on 839 young people shows
a heterogeneous sample in terms of the sport done,
as we found that 30.8% (n=258) do team sports,
17.9% (n = 150) individual sports, 10.3% (n = 86)
gym activities, 7% (n = 6) cycling, 2% (n=2) body-
building, and 40.2% (n=337) engage in no sports.
Regarding whether they had ever been urged to take
performance-enhancing drugs, 5% (n =42) have been
urged to use these drugs at some point in their lives,
while the remaining 95% (n=797) have not been
urged to take these substances.

d’acord (6). Es significatiu que no conté una opcié
de resposta neutral i totes les preguntes es realit-
zen en la mateixa direcci6. La puntuacid oscil-la
entre els rangs del 17 al 102. Quan la puntuacié
d’un individu esta per sota del 59.5 indica que la
seva actitud és menys favorable en general cap
al dopatge; no obstant aixo si és superior a 59.5,
I’actitud d’aquest individu és significativament fa-
vorable al dopatge. Es va determinar una fiabilitat
de o =0.762 en el present treball.

Procediment

Per a la recollida de dades, en primer lloc es va ela-
borar una llista dels IES de la provincia de Jaén en els
quals s’imparteix batxillerat. Posteriorment es van selec-
cionar aleatoriament els centres en els quals es realitza-
ria la presa de dades. Després d'aix0, es va informar
els directors dels centres de la naturalesa de la recerca,
demanant-los la seva col-laboracié i la dels seus alum-
nes. El personal investigador va estar present per infor-
mar sobre la manera correcta d’emplenar el qgiiestionari
i insistir en I’anonimat de les respostes. Els centres edu-
catius 1 estudiants van col-laborar voluntariament en el
desenvolupament de la recerca.

Analisi de les dades

L’analisi de les dades es va realitzar amb el progra-
ma estadistic SPSS, en la seva versié 21. Es va dur a
terme una analisi descriptiva mitjancant 1’ds de mitjanes
i desviacions tipiques de les variables de 1’instrument
PEAS, i es van realitzar proves de diferencia de mitja-
nes en aquelles variables amb dues alternatives de res-
posta, i analisi de variancia Anova.

Resultats

Aquest estudi realitzat sobre 839 joves presenta una
mostra heterogénia pel que fa a l’esport practicat, tro-
bant que el 30.8% (n=258) practica esports col-lectius,
el 17.9% (n=150) esports individuals, el 10.3% (n = 86)
exercicis al gimnas, el 7% (n=06) ciclisme, el 2% (n=2)
culturisme; i el 40.2% (n=337) no realitzen cap esport.
Respecte si se’ls ha instat alguna vegada al dopatge, al 5%
(n=42) se’ls havia suggerit 1’4s de substancies dopants al-
guna vegada en la seva vida, al contrari del 95% (n =797)
restant, al qual no se’ls havia ofert el consum d’aquestes
drogues.
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Team sport 30.8% (n=258)

Individual sport 17.9% (n = 150)
Sport they Gym activities 10.3% (n =86)
do Cycling 7% (n=6)

Bodybuilding 2% (n=2)

No sport 40.2% (n=337)
Urged to Yes 5% (n=42)
take drugs No 95% (n=797)
Level of per- Minimal 64.2% (n=539)
missiveness  Little 32.9% (n=276)
to doping High 2.9% (n=24)

Esport col-lectiu 30.8% (n=258)
Esport Esport individual 17.9% (n = 150)
e Activitats en gimnas 10.3% (n = 86)
biactqlien Ciclisme 7% (n =6)

Culturisme 2% (n=2)

No fa cap esport 40.2% (n=337)
Instat al Si 5% (n=42)
dopatge No 95% (n=T797)
Nivell de per- Minima permissivitat 64.2% (n=539)
missivitat cap  Poca permissivitat 32.9% (n=276)
al dopatge Alta permissivitat 2.9% (n=24)

-

Table 1. Descriptive statistics on the sample

In terms of the level of permissiveness towards
doping, the vast majority of the participants expressed
strong rejection of it, as 64.2% (n =539) show min-
imum permissiveness, 32.9% (n =276) show little
permissiveness, and only 2.9% (n = 24) are permis-
sive towards doping (Table 1).

When relating the participants’ level of permis-
siveness towards doping with whether they have been
urged to engage in doping, we found that there are
statistically significant differences (p = .000%*%),
Specifically, the participants who have been urged
to engage in doping earned higher scores in the “low
permissiveness” and “high permissiveness” cate-
gories, while this situation is reversed in the “min-
imal permissiveness” category (47.6% compared to
65.1%) in which the scores of the young people who
have been urged to use these drugs were lower. This
disparity is illustrated in Table 2.

In Table 3, where we relate the participants’ lev-
el of permissiveness towards doping with the kind
of sport they do, we found a statistical association
(p = .001#**). Specifically, 64.7% of the partici-
pants who do team sports show minimum permissive-
ness towards doping, 32.6% little permissiveness and
2.7% high permissiveness. However, more than half
(68%) of the people who do individual sports show

Minimal

47.6% (n = 20)
Little 38.1% (n = 16)
High 14.3% (n=6)

65.1% (n=519)
32.6% (n=260) .000
2.3% (n=18)

-

Table 2. Level of permissiveness towards doping according to whether
they have ever been urged to take performance-enhancing drugs

-~

Taula 1. Descriptius de la mostra

Pel que fa al nivell de permissivitat cap al dopatge,
s’aprecia que la gran majoria dels participants mostren
un gran rebuig cap al seu consum, observant com el
64.2% (n=539) té una minima permissivitat, el 32.9%
(n=276) té poca permissivitat i tnicament el 2.9%
(n =24) s6n permissius amb el dopatge. (Taula 1)

En relacionar el nivell de permissivitat cap al dopat-
ge dels participants d’aquest estudi amb si se’ls ha instat
alguna vegada al dopatge, es comprova que existeixen di-
feréncies estadisticament significatives (p = .000%*%), tro-
bant que els participants als quals se’ls havia suggerit al-
guna vegada el dopatge obtenen majors puntuacions en les
categories “poca permissivitat” i “alta permissivitat”, in-
vertint-se aquesta situacio en la categoria “minima permis-
sivitat”(47.6% enfront del 65.1%), en les quals les pun-
tuacions dels joves als quals si se’ls havia instat al dopatge
son més baixes, observant-se disparitat en la faula 2.

A la raula 3, quan es relaciona el nivell de permis-
sivitat cap al dopatge dels participants d’aquesta recerca
amb el tipus d’esport que practiquen, s’aprecia 1’exis-
tencia d’associacio estadistica (p = .001**¥), trobant que
dels participants que practiquen esports col-lectius, el
64.7% té una minima permissivitat cap al dopatge, el
32.6% poca i el 2.7% la té alta. No obstant aixo, dels
individus que practiquen esports individuals, més de la
meitat (68%) tenen un nivell de permissivitat minim,

Minim 47.6% (n=20) 65.1% (h=519)
Poc 38.1% (n=16) 32.6% (h=260) .000
Alt 14.3% (n =6) 2.3% (n=18)
V'S
Taula 2. Nivell de permissivitat segons les vegades que se li ha
instat
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Team sport | Esport col-lectiu
Individual sport | Esport individual
Gym activities | Activitats en gimnas
Cycling | Ciclisme

Bodybuilding | Culturisme

No sports | No fa cap esport

64.7% (n=167)  32.6% (n=84) 2.7% (n=17)

68% (n=102) 29.3% (n=44) 2.7% (n=4)

62.8% (n=54) 30.2% (n = 26) 7% (n=6) 001
50% (n=3) 33.3% (n=2) 16.7% (n=1) ’

0% (n=0) 50% (n=1) 50% (n=1)

63.2% (n=213)  35.3% (n=119) 1.5% (n=5)

PN

Table 3. Level of permissiveness towards doping by sport
done

minimum permissiveness, 29.3% little and 2.7%
high. By contrast, 16.7% of the participants who go
cycling show high permissiveness towards perfor-
mance-enhancing substances, 33.3% little and 50%
high. Likewise, of the students who engaged in gym
exercise, 62.8% have minimal acceptance of doping,
30.2% little and 7% high. Among the participants
who engage in bodybuilding, we found a large per-
centage of individuals (50%) who show high per-
missiveness towards doping, compared to the other
half (50%) who express low permissiveness. Finally,
we found that of the participants who engage in no
sports, 63.2% show minimal permissiveness, 35.3 %
little and 1.5% high.

Table 4 shows the relationship between the
sport done by the participants in this study and
whether they have ever been urged to take perfor-
mance-enhancing drugs. There is a statistically
significant association between the variables ana-
lysed (p = .000***) and we found that the partici-
pants who had been urged to take these substances
were primarily practitioners of cycling, at 16.7%,
and those who exercised in a gym, at 15.1%. They
were followed by those who engaged in team sports
(6.2%), individual sports (4%), those who engage
in no sports (1.8%) and finally those who did body-
building, at 0%. In addition, we found that the par-
ticipants who have never been urged to take per-
formance-enhancing drugs included 100% of those

PN

Taula 3. Nivell de permissivitat cap al dopatge segons I'esport que
practiquen

el 29.3% poca, i el 2.7% la tenen alta. D’altra banda,
dels participants que practiquen ciclisme, un 16.7% té
una alta permissivitat cap a les substancies dopants,
un 33.3% poca i el 50% alta. De la mateixa manera,
els alumnes que realitzaven activitats en el gimnas, un
62.8% tenen una minima acceptaci6 cap al dopatge, el
30.2% poca, i el 7% alta. Dins dels participants que
practiquen culturisme també s’obté un tant per cent molt
elevat d’individus (50%) que tenen una alta permissi-
vitat cap a aquest fenomen, enfront de I’altra meitat
d’aquests (50%), que en tenen poca. Finalment apre-
ciem que dels participants que no realitzen cap esport,
un 63.2% tenen una minima acceptacio, el 35.3% poca,
il'l.5% alta.

A la taula 4, en que es relaciona 1’esport practi-
cat pels participants d’aquest estudi amb si se’ls havia
suggerit el dopatge alguna vegada, s’observa associa-
ci6 estadisticament significativa entre les variables ana-
litzades (p = .000***), trobant que dels participants
als quals si se’ls havia instat alguna vegada al consum
d’aquestes substancies, predominaven els practicants de
ciclisme amb un 16.7%, i els que realitzaven activitats
en el gimnas amb un 15.1%, seguits d’aquells que prac-
ticaven esports col-lectius (6.2%), esports individuals
(4%), els que no realitzen cap activitat (1.8%) i final-
ment els que practicaven culturisme amb un 0%. D’al-
tra banda, els percentatges dels participants als quals
mai se’ls havia ofert el dopatge relacionats amb 1’esport
que practiquen eren: el 100% dels quals practicaven

>
Table 4.
Sport done 4
b{ h‘”é“‘ifgz Team sport Esport col-lectiu 6.2% (n = 16) 93.8% (n = 242) 2“{';4'
eve{ pav | Individual sport | Esport individual 4% (n=6) 96% (n = 144) r:fc oat

ureed to take Gym activities | Activitats en gimnas 15.1% (n =13) 84.9% (n=173) 000 Zn relacié

eg e Cycling | Ciclisme 16.7% (n=1) 83.3% (n=5) : b
p enhancing Bodybuilding | Culturisme 0% (n=0) 100% (n=2) possibilitat

0, = 0, =
drugs No sports | No fa cap esport 1.8% (n=6) 98.2% (n=331) de dopar-se
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who did bodybuilding, 98.2% of those who engaged
in no sports, followed by those who did individual
sports (96%), team sports (93.8%), gym activities
(84.9%), and the lowest percentage the individuals
who did cycling, at 83.3%.

Discussion

This study performed with 839 students shares
similar features with the research carried out by
Morente-Sanchez, Mateo-March & Zabala (2013),
Yager & O’Dea (2014) and Morente-Sanchez & Za-
bala (2015). Just like in other studies that predate ours
(Backhouse et al., 2013; Chan et al., 2015; Ruiz-Ri-
co, Cachon, Valdivia & Zagalaz, 2014; Whitaker,
Backhouse & Long, 2014), we found that attitudes
are extremely important when taking the decision to
use performance-enhancing drugs.

Within these attitudes there is a relationship be-
tween the level of permissiveness towards doping
and whether the participants had been urged to take
these substances, and we found that the individuals
who had been so urged at some point show higher ac-
ceptance of the use or consumption of these substanc-
es. These results match those of similar studies per-
formed previously (Engelberg & Skinner, 2016; Co-
peland & Potwarka, 2016; Barkoukis, Tsorbarzoudis
& Rodafinos, 2013), which revealed the importance
of individuals’ milieu or social relations and their
attitudes towards doping. A study with similar fea-
tures performed by Woolf, Rimal and Sripad (2013)
inquired into the possible causes of the use of ana-
bolic steroids or other steroids in young people; 404
adolescent athletes participated in this study, which
found that the norms and judgements of their friends
or teammates are one of the factors that has most in-
fluence on the decision to use performance-enhancing
drugs. However, there are also studies like the one
by Pardo (2015) in which the majority of the athletes
interviewed claimed that their teammates or peers
did not influence them in this decision. In light of the
data obtained in this study and the aforementioned
studies, we can confirm that young people’s milieu is
extremely important when they take decisions and in
the case of doping it is as well.

Likewise, we confirmed the relationship between
the sport done and the level of permissiveness to-
wards doping, and we found that individuals who do
bodybuilding, cycling and gym exercise are the ones

culturisme, el 98.2% dels quals no realitzaven cap ac-
tivitat, seguits dels que practicaven esports individuals
(96%), esports col-lectius (93.8%), activitats en el gim-
nas (84.9%), i sent el percentatge més sota el dels indi-
vidus que practicaven ciclisme, amb un 83.3%.

Discussio

El present estudi, realitzat sobre 839 alumnes, presen-
ta caracteristiques similars a les recerques dutes a terme
per Morente-Sanchez, Mateo-March i Zabala (2013),
Morente-Sanchez i Zabala (2015) i Yager i O’Dea (2014).
S’ha trobat, igual que a les recerques de Backhouse et al.,
2013; Chan et al., 2015; Ruiz-Rico, Cachén, Valdivia &
Zagalaz, 2014; Whitaker, Backhouse i Long, 2014, que
les actituds tenen molta importancia a ’hora de prendre la
decisi6 de dopar-se.

Dins d’aquestes actituds s’aprecia la relacio exis-
tent entre el nivell de permissivitat cap al dopatge amb
si se’ls ha instat alguna vegada al consum d’aquestes
substancies, trobant que els individus als quals se’ls
havia suggerit el dopatge alguna vegada tenen una ma-
jor acceptacié de 1’s o consum d’aquestes substancies;
aquests resultats coincideixen amb els d’estudis similars
realitzats amb anterioritat (Engelberg & Skinner, 2016;
Copeland & Potwarka, 2016; Barkoukis, Tsorbarzoudis
& Rodafinos, 2013), en els quals s’aprecia la importan-
cia que representen 1’entorn o les relacions socials dels
individus en relacié amb les actituds que aquests tenen
cap al dopatge. En una recerca de similars caracteris-
tiques realitzada per Woolf, Rimal i Sripad (2013), es
va indagar sobre les possibles causes de 1’Gs de anabo-
litzants o esteroides en joves, i en la qual van participar
404 atletes adolescents, arribant a la conclusié que les
normes i judicis que segueixen els amics o companys
d’equip dels joves sén un dels aspectes que influeixen en
gran manera a 1’hora de prendre la decisié d’usar subs-
tancies dopants. No obstant aix0, també hi ha estudis,
com el de Pardo (2015), en els quals la majoria dels es-
portistes entrevistats afirmen que els seus companys o
iguals no els influeixen a 1’hora de prendre aquesta de-
cisid. A la llum de les dades obtingudes en la present
recerca i en els esmentats estudis, es podria confirmar
que ’entorn dels joves és molt important en la presa
de les seves decisions, i també en el cas del dopatge.

De la mateixa manera, es comprova la relaci6 en-
tre I’esport practicat i el nivell de permissivitat cap al
dopatge, trobant que els individus que practiquen cul-
turisme, ciclisme i activitats en el gimnas son els que
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with the most permissive attitudes in this respect.
Equally, we found that the students who engaged in
cycling and bodybuilding were also the ones who had
been urged to take performance-enhancing drugs the
most. There are studies like those by Aubel & Ohl
(2014), Fincoeur & Paoli (2014), Lopez (2014), Lor-
aschi, Galli & Cosentino (2014) and Morente-San-
chez & Zabala (2015) which argue that there are
permissive attitudes towards doping among practi-
tioners of cycling. Similarly, we also found studies
which talk about a high percentage of bodybuilders
or people engaged in weightlifting who take perfor-
mance-enhancing drugs (Lucidi, Zelli, & Mallia,
2013; Nogueira, Aline de Freitas, Oliveira, Vieira,
& Gouveia, 2014; Raschka, Chimiel, Preiss, & Boss,
2013; Wazaify, Bdair, Al-Hadidi, & Scott, 2014). On
the other hand, there are authors like Morente-San-
chez, Mateo-March & Zabala (2014) who found in
a study performed with 33 cyclists from the Spanish
National Road Cycling Team that they had attitudes
that were not at all permissive towards the use of per-
formance-enhancing drugs.

People who do sports like cycling, bodybuild-
ing or weightlifting are more prone to using perfor-
mance-enhancing substances as a means to achieve
their sporting goals (Millar & Whittle, 2012; Rocha,
Aguiar, & Ramos, 2014). Furthermore, they are also
more likely to be surrounded by individuals who use
these substances and who may suggest that they take
them as well due to the context generated around
these sports.

When comparing the data obtained in our study
with those from the other studies outlined above, we
noticed that they concur that there are sports like cy-
cling and bodybuilding in which there is a higher usage
of these substances (Connolly, 2015; Volker, 2015).
However, this may be because of the difficult chal-
lenges facing these athletes and how much easier it is
to overcome them using these methods (Frias, 2015).

What is clear is that we need to keep researching
the possible profiles which have more favourable at-
titudes towards the use of performance-enhancing
drugs. By increasing our knowledge of them we can
stress these issues in physical education classes, since
there are studies showing that it is possible to low-
er the intention to use substances that are harmful
to health through intervention programmes in such
classes (Elliot et al., 2004; Laure & Lecerf, 2002;
Goldberg et al., 2000).

tenen actituds més propenses al dopatge. Igualment, s’ha
comprovat que els alumnes que feien ciclisme i aixeca-
ment de peses també van ser els que van tenir el per-
centatge més alt de participants als quals alguna vega-
da se’ls havia instat al dopatge. Existeixen estudis com
els duts a terme per Aubel & Ohl (2014), Fincoeur i
Paoli (2014), Lopez (2014), Loraschi, Galli i Cosentino
(2014) o Morente-Sanchez & Zabala (2015), que afir-
men l’existéncia d’actituds permissives cap al dopatge
per part de persones que practiquen ciclisme. De la ma-
teixa manera, també trobem recerques que parlen d’un
alt percentatge de culturistes o persones relacionades
amb l’aixecament de pes que consumeixen substancies
dopants (Lucidi, Zelli, & Mallia, 2013; Nogueira, Aline
de Freitas, Oliveira, Vieira, & Gouveia, 2014; Rasch-
ka, Chimiel, Preiss, & Boss, 2013; Wazaify, Bdair, Al-
Hadidi, & Scott, 2014). No obstant aix0, hi ha autors
com Morente-Sanchez, Mateo-March & Zabala (2014)
que van trobar en el seu estudi realitzat a 33 ciclistes de
I’Equip Nacional Espafiol de ciclisme en carretera, que
aquests tenien actituds molt poc permissives cap a 1’ds
de substancies dopants.

Les persones que practiquen esports com el ciclis-
me, culturisme o esports en els quals es realitzin aixe-
cament de peses, son més propenses a usar substancies
dopants com a mitja per aconseguir els seus objectius
esportius (Miler & Whittle, 2012; Rocha, Aguiar, &
Ramos, 2014). A més, també tenen una major proba-
bilitat d’estar envoltades d’individus que consumeixen
aquestes substancies i que en poden suggerir-los el
consum a causa del context generat entorn d’aquests
esports.

Quan s’han contrastat les dades d’aquest estudi amb
d’altres exposades anteriorment, s’observa que aquestes
coincideixen: hi ha esports, com el ciclisme i el cultu-
risme, en qué es consumeixen més aquestes substancies
(Connolly, 2015; Volker, 2015); per altra banda, també
s’observa que aquesta actitud la pot provocar la dificultat
de la fita a assolir, i la facilitat d’arribar-hi mitjancant
aquests metodes (Frias, 2015).

Queda patent la necessitat de seguir investigant so-
bre els possibles perfils que tenen unes actituds més fa-
vorables cap a 1’is de substancies dopants; mitjangant
el seu coneixement es podria incidir sobre aquest tema
a les classes d’educacio fisica, perque hi ha recerques
que demostren que aquesta prevencié pot reduir la in-
tencié de consumir substancies nocives per a la salut
(Elliot et al., 2004; Goldberg et al., 2000; Laure &
Lecerf, 2002).

ACTIVITAT FiSICA | SALUT | PHYSICAL ACTIVITY AND HEALTH I

Apunts. Educacié Fisica i Esports. 2017, num. 130. 4t trimestre (octubre-desembre), pag. 29-39. ISSN-0214-8757

37



ACTIVITAT FiSICA | SALUT | PHYSICAL ACTIVITY AND HEALTH I

Ruiz-Rico, G. J., Zagalaz, M.2 L., Zurita, F., Castro, M., Chacén, R., Cachén, J.

Conclusions

The main conclusions of this study are that most
pre-university students in the province of Jaén (Spain)
have attitudes that are not very permissive towards
the use of performance-enhancing drugs. We found
that the participants who have been urged to take
these substances are more likely to use them than
those that have never been so urged.

People who do sports like cycling, bodybuilding
or weightlifting are more vulnerable to doping, and
they are also the ones who have received the most
suggestions to take these substances.

The data found in this study reveal the need to
stress the prevention of doping in individuals who
do bodybuilding, cycling and weightlifting. Further-
more, there is a clear need to reach out to young peo-
ple who have been urged to practise doping, since
their social milieu may lead them to take these sub-
stances.

By providing information to young people in their
classes and fostering the values of fair play, the field
of physical education is capable of moulding adoles-
cents’ attitudes and thus potentially preventing dop-
ing.

Conflict of Interests
None.

References | Referéncies

Atienza, E. (2013). Prevencion, represion y control del dopaje frente
al derecho a la intimidad del deportista en el marco juridico espafiol.
Revista de Derecho Valparaiso (40), 323-351.

Aubel, O., & Ohl, F. (2014). An alternative approach to the prevention
of doping in cycling. International Journal of Drug Policy, 25(6),
1094-1102. doi:10.1016/j.drugpo.2014.08.010

Backhouse, S., Whitaker, L., & Petroczi, A. (2013). Supplement use in the
context of preferred competitive situations, doping attitude, beliefs, and
norms. Scandinavian Journal Medicine & Science Sports, 23, 244-252.
doi:10.1111/j.1600-0838.2011.01374.x

Barkoukis, V., Tsorbatzoudis, H., & Rodafinos, A. (2013). Motiva-
tional and social cognitive predictors of doping intentions in elite
sports: An integrated approach. Scandinavian Journal of Medicine &
Science in Sports, 23(5), 330-340. doi:10.1111/sms.12068

Blank, C., Leichtfried, V., Shaiter, R., Fiirhapter, C., & Miiller, D.
(2015). Knowledge and attitudes among parents of Austrian junio
athletes. Scandinavian Journal of Medicine & Science in Sports,
25(1), 116-124. doi:10.1111/sms.12168

Chan, D., Dimrnock, J., Donovan, R., Hardcastle, S., Lentillon-Kaest-
ner, V., & Hagger, M. (2015). Self-determined motivation in sport
predicts anti-doping motivation and intention: A perspective from the

Conclusions

Com a principals conclusions d’aquesta recerca es
pot assenyalar que els estudiants preuniversitaris de la
provincia de Jaén (Espanya) tenen actituds en la seva
majoria poc permissives cap a 1’s de substancies do-
pants, trobant que els participants als quals se’ls havia
suggerit alguna vegada al dopatge tenen actituds més
propenses al consum d’aquestes substancies que aquells
a qui mai se’ls havia instat al seu consum.

Les persones que practiquen esports com el ciclisme,
culturisme o que realitzen aixecament de peses sén més
vulnerables al dopatge, sent aquestes a les que més se’ls
havia ofert fer-ho.

Les dades trobades en la present recerca posen de
manifest la necessitat de posar I’accent en la prevenci6 al
dopatge en persones que practiquin culturisme, ciclisme,
o que realitzin aixecament de peses. A més, queda patent
la necessitat d’incidir en els joves als quals se’ls ha instat
alguna vegada al dopatge, ja que I’entorn d’aquests pot
provocar-ne el consum.

L’educaci6 fisica, mitjancant 1'aportacié d’informa-
ci6 als joves i fomentant els valors de la retroaccid, po-
dria ajudar a canviar les actituds dels adolescents cap a
dites substancies, i prevenir 1'is del dopatge.

Conflicte d’interessos
Cap.

trans-contextual model. Journal of Science and Medicine in Sport,
18(3), 315-322.

Connolly, J. (2015). Civilising processes and doping in profession-
al cycling. Current Sociology, 63(7), 1037-1057. doi:10.1016/j.
jsams.2014.04.001

Copeland, R., & Potwarka, L. (2016). Individual and contextual fac-
tors in ethical decision making: A case study of the most significant
doping scandal in Canadian university sports history. Sport Manage-
ment Review, 19(1), 61-68. doi:10.1016/j.smr.2015.08.004

Elbe, A., & Brand, R. (2016). The Effect of an Ethical Decision-Mak-
ing Training on Young Athletes’ Attitudes Toward Doping. Ethics &
Behavior, 26(1), 32-44. doi:10.1080/10508422.2014.976864

Elliot, D., Goldberg, L., Moe, E., DeFrancesco, C., Durham, M.,
& Hix-Small, H. (2004). Preventing Substance Use and Disor-
dered EatingInitial Outcomes of the ATHENA (Athletes Targeting
Healthy Exercise and Nutrition Alternatives). Archives of Pediatrics
& Adolescent Medicine, 158(11), 1043-1049. doi:10.1001/archpe-
di.158.11.1043

Engelberg, T., & Skinner, J. (2016). Doping in sport: Whose prob-
lem is it? Sport Management review, 19(1), 1-5. doi:10.1016/j.
smr.2015.12.001

38

Apunts. Educaci6 Fisica i Esports. 2017, nim. 130. 4t trimestre (octubre-desembre), pag. 29-39. ISSN-0214-8757


https://doi.org/10.1016/j.drugpo.2014.08.010
https://doi.org/10.1016/j.drugpo.2014.08.010
https://doi.org/10.1016/j.drugpo.2014.08.010
https://doi.org/10.1111/j.1600-0838.2011.01374.x
https://doi.org/10.1111/j.1600-0838.2011.01374.x
https://doi.org/10.1111/j.1600-0838.2011.01374.x
https://doi.org/10.1111/j.1600-0838.2011.01374.x
https://doi.org/10.1111/sms.12068
https://doi.org/10.1111/sms.12068
https://doi.org/10.1111/sms.12068
https://doi.org/10.1111/sms.12068
https://doi.org/10.1111/sms.12168
https://doi.org/10.1111/sms.12168
https://doi.org/10.1111/sms.12168
https://doi.org/10.1111/sms.12168
https://doi.org/10.1016/j.jsams.2014.04.001
https://doi.org/10.1016/j.jsams.2014.04.001
https://doi.org/10.1016/j.jsams.2014.04.001
https://doi.org/10.1016/j.smr.2015.08.004
https://doi.org/10.1016/j.smr.2015.08.004
https://doi.org/10.1016/j.smr.2015.08.004
https://doi.org/10.1016/j.smr.2015.08.004
https://doi.org/10.1080/10508422.2014.976864
https://doi.org/10.1080/10508422.2014.976864
https://doi.org/10.1080/10508422.2014.976864
https://doi.org/10.1001/archpedi.158.11.1043
https://doi.org/10.1001/archpedi.158.11.1043
https://doi.org/10.1001/archpedi.158.11.1043
https://doi.org/10.1001/archpedi.158.11.1043
https://doi.org/10.1001/archpedi.158.11.1043
https://doi.org/10.1001/archpedi.158.11.1043
https://doi.org/10.1016/j.smr.2015.12.001
https://doi.org/10.1016/j.smr.2015.12.001
https://doi.org/10.1016/j.smr.2015.12.001

Actituds cap al dopatge segons I'esport practicat pels joves | Young People Attitudes Toward Doping Depending on the Sport they Do

Fincoeur, B., & Paoli, L. (2014). Communitarian policies in relation to
doping markets. The evolution of the distribution of dopingproducts in
cycling. Deviance et Societe, 38(1), 3-27. doi:10.3917/ds.381.0003

Foucart, J., Verbanck, P., & Lebrun, P. (2015). Dopage, pratique
sportive et addiction--quels liens? Revue Medicale de Bruxelles,
36(6), 485-493.

Frias, J. (2015). Mejora humana y dopaje. Barcelona: Editorial Reus.

Giraldi, G., Unim, B., Masala, D., Miccoli, S., & La Torre, G.
(2015). Knowledge, attitudes and behaviours on doping and sup-
plements in young football players in Italy. Public Health, 129(7),
1007-1009. doi:10.1016/j.puhe.2015.05.008

Goldberg, L., MacKinnon, D., Elliot, D., Moe, E., Clarke, G.,
& Cheong, J. (2000). The Adolescents traineng and learning to
avoid steroids program preventing drug use and promoting health
behaviors. Peditrics & Adolescent Medicine, 154(4), 332-338.
doi:10.1001/archpedi. 154.4.332

Gucciardi, D., Jalleh, G., & Donovan, R. (2011). An examination
of the Sport Drug Control Model with elite Australian athletes.
Journal Science Medicine Sport, 14(6), 469-476. doi:10.1016/j.
jsams.2011.03.009

Irving, L., Wall, M., Neumark-Sztainer, D., & Story, M. (2002).
Steroid use among adolescents: Findings from Project EAT.
Journal of Adolescent Health, 30, 243-252. doi:10.1016/S1054-
139X(01)00414-1

Laure, P., & Lecerf, T. (2002). Doping prevention among young ath-
letes: comparison of a health education-based intervention versus
information-based intervention. Science & Sports, 17(4), 198-201.
doi:10.1016/S0765-1597(02)00154-5

Leifman, H., Rehnman, C., Sjoblom, E., & Holgersson, S. (2011).
Anabolic Androgenic Steroids—Use and Correlates among Gym Us-
ers-An Assessment Study Using Questionnaires and Observations at
Gyms in the Stockholm Region. International Journal of Environ-
mental Research and Public Health, 8(7), 2656-2674. doi:10.3390/
ijerph8072656

Lopez, B. (2014). The Good, Pure Old Days’: Cyclist’s Switching Ap-
praisals of Doping before and after Retirement as Claims Making
in the Construction of Doping as a Social Problem. International
Journal of the History of, 31(17), 2141-2157. doi:10.1080/095233
67.2014.911731

Loraschi, A., Galli, N., & Cosentino, M. (2014). Dietary Supplement
and Drug Use and Doping Knowledge and Attitudes in Italian Young
Elite Cyclists. Clinical Journal of Sport Medicine, 24(3), 238-244.
doi:10.1097/JSM.0000000000000018

Lucidi, F., Zelli, A., & Mallia, L. (2013). The contribution of moral
disengagement to adolescents’ use of doping substances. Internation-
al Journal of Sport Psychology, 44(6), 493-514.

Madigan, D., Stoeber, J., & Passfield, L. (2016). Perfectionism and at-
titudes towards doping in junior athletes. Journal of Sports Sciences,
34(8), 700-706. doi:10.1080/02640414.2015.1068441

Millar, D., & Whittle, J. (2012). Pedaleando en la oscuridad. Madrid:
Contraediciones.

Morente-Sanchez, J., & Zabala, M. (2015). Knowledge, attitudes and
beliefs of technical staff towards doping in Spanish football. Journal
of Sports Sciences, 33(12), 1267-1275. doi:10.1080/02640414.201
4.999699

Morente-Sanchez, J., Femia-Marzo, P., & Zabala, M. (2014).
Cross-Cultural Adaptation and Validation of the Spanish Version of
the Performance Enhancement Attitude Scale (Petréczi, 2002). Jour-
nal Sports Science & Medicine, 13(2), 430- 438.

Morente-Sanchez, J., Mateo-March, M., & Zabala, M. (2013).
Attitudes towards Doping and Related Experience in Spanish

National Cycling Teams According to Different Olympic Dis-
ciplines. PLOS one, 8(8), €70999. doi:10.1371/journal.pone.
0070999

Morente-Sanchez, J., Mateo-March, M., & Zabala, M. (2014). Atti-
tudes towards doping in Spanish road cycling national teams. Inter-
national Journal of Sport Psychology, 45(2), 157-170.

Nogueira, F., Aline de Freitas, B., Oliveira, C., Vieira, 1., & Gou-
veia, R. (2014). Anabolic-Androgenic Steroid Use Among Brazilian
Bodybuilders. Substance Use & Misuse, 49(9), 1138-1145. doi:10.3
109/10826084.2014.912062

Papadopoulos, F., Skalkidis, I., Parkkari, J., & Petridou, E. (2006).
Doping Use among Tertiary Education Students in Six Developed
Countries. European Journal of Epidemiology, 21(4), 307-313.
doi:10.1007/s10654-006-0018-6

Pardo, R. (2015). Razones que inducen a los jovenes deportistas a do-
parse. Actas del IV Congreso Internacional Deporte, Dopaje y So-
ciedad (pag. 299-309). Madrid: Universidad Politécnica de Madrid.

Petroczi, A. (2002). Exploring the doping dilemma in elite sport: Can
athletes attitudes be responsible for doping? Colorado: University of
Northem Colorado.

Rane, A., Rosen, T., Skarberg, K., Heine, L., & Ljungdahl, S.
(2013). Steroider ar ett vaxande problem pa gymmen. Lakartidnin-
gen, 110(39-40), 1741-1746.

Raschka, C., Chmiel, C., Preiss, R. & Boss, C. (2013). Doping bei
Freizeitsportlern--Eine Untersuchung in 11 Fitnessstudios im Raum
Frankfurt am Main. MMW Fortschritte der Medizin, 155(2), 41-53.
doi:10.1007/s15006-013-1052-4

Rocha, M., Aguiar, F., & Ramos, H. (2014). O uso de esteroides
androgénicos anabolizantes e outros suplementos ergogénicos—uma
epidemia silenciosa. Revista Portuguesa de Endocrinologia, Diabe-
tes e Metabolismo, 9(2), 98-105.

Ruiz-Rico, G., Cachén, J., Valdivia, P., & Zagalaz, M. (2014).
DOPAIJE VS FAIR PLAY. Journal of Sport and Health Research,
1(6), 107-116.

Stubbe, J., Chorus, A., Frank, L., Hon, O., & Heijden, P. (2014).
Prevalence of Use of Performance Enhancing Drugs by Fitness Cen-
tre Members. Drug Testing and Analysis(6), 434-438.

Volker, R. (2015). Professional Cycling and the Fight Against Doping.
International Journal of Sport Finance, 10(3), 244-266.

WADA. (21 de Febrero de 2014). World Anti-Doping Code. Recupe-
rat de http://www.wada-ama.org/Documents/World_Anti-Doping_
Program/WADP-The-Code/Code_Review/Code %20Review %20
2015/Code %20Final %20Draft/ WADA-Redline-2015-WADC-to-
2009-WADC-EN.pdf

Wazaify, M., Bedair, A., Hadidi, K. & Scott, J. (2014). Doping in
Gymnasiums in Amman: The other side of Prescription and Nonpre-
scription Drug Abuse. Substance Use & Misuse, 49(10), 1296-1302.
doi:10.3109/10826084.2014.891625

Whitaker, L., Backhouse, S., & Long, J. (2014). Reporting doping
in sport: National level athletes’ perceptions of their role in doping
prevention. Scandinavian Journal of Medicine & Science in Sports,
24(6), 515-521. doi.org/10.1111/sms.12222

Woolf, J., Rimal, R., & Sripad, P. (2013). Understanding the Influ-
ence of Proximal Networks on High School Athletes’ Intentions to
Use Androgenic Anabolic Steroids. Journal of Sport Management,
28(1), 8-20. doi:10.1123/jsm.2013-0046

Yager, Z., & O’Dea, J. (2014). Relationships between body image,
nutritional supplement use, and attitudes towards doping in sport
among adolescent boys: implications for prevention programs.
Journal of the Internation Society of Sports Nutrition, 11(1), 13.
doi:10.1186/1550-2783-11-13

ACTIVITAT FiSICA | SALUT | PHYSICAL ACTIVITY AND HEALTH I

Apunts. Educaci6 Fisica i Esports. 2017, nim. 130. 4t trimestre (octubre-desembre), pag. 29-39. ISSN-0214-8757

39


https://doi.org/10.3917/ds.381.0003
https://doi.org/10.3917/ds.381.0003
https://doi.org/10.3917/ds.381.0003
https://doi.org/10.1016/j.puhe.2015.05.008
https://doi.org/10.1016/j.puhe.2015.05.008
https://doi.org/10.1016/j.puhe.2015.05.008
https://doi.org/10.1016/j.puhe.2015.05.008
https://doi.org/10.1001/archpedi.154.4.332
https://doi.org/10.1001/archpedi.154.4.332
https://doi.org/10.1001/archpedi.154.4.332
https://doi.org/10.1001/archpedi.154.4.332
https://doi.org/10.1001/archpedi.154.4.332
https://doi.org/10.1016/j.jsams.2011.03.009
https://doi.org/10.1016/j.jsams.2011.03.009
https://doi.org/10.1016/j.jsams.2011.03.009
https://doi.org/10.1016/j.jsams.2011.03.009
https://doi.org/10.1016/S1054-139X(01)00414-1
https://doi.org/10.1016/S1054-139X(01)00414-1
https://doi.org/10.1016/S1054-139X(01)00414-1
https://doi.org/10.1016/S1054-139X(01)00414-1
https://doi.org/10.1016/S0765-1597(02)00154-5
https://doi.org/10.1016/S0765-1597(02)00154-5
https://doi.org/10.1016/S0765-1597(02)00154-5
https://doi.org/10.1016/S0765-1597(02)00154-5
https://doi.org/10.3390/ijerph8072656
https://doi.org/10.3390/ijerph8072656
https://doi.org/10.3390/ijerph8072656
https://doi.org/10.3390/ijerph8072656
https://doi.org/10.3390/ijerph8072656
https://doi.org/10.3390/ijerph8072656
https://doi.org/10.1080/09523367.2014.911731
https://doi.org/10.1080/09523367.2014.911731
https://doi.org/10.1080/09523367.2014.911731
https://doi.org/10.1080/09523367.2014.911731
https://doi.org/10.1080/09523367.2014.911731
https://doi.org/10.1097/JSM.0000000000000018
https://doi.org/10.1097/JSM.0000000000000018
https://doi.org/10.1097/JSM.0000000000000018
https://doi.org/10.1097/JSM.0000000000000018
https://doi.org/10.1080/02640414.2015.1068441
https://doi.org/10.1080/02640414.2015.1068441
https://doi.org/10.1080/02640414.2015.1068441
https://doi.org/10.1080/02640414.2014.999699
https://doi.org/10.1080/02640414.2014.999699
https://doi.org/10.1080/02640414.2014.999699
https://doi.org/10.1080/02640414.2014.999699
https://doi.org/10.1371/journal.pone.0070999
https://doi.org/10.1371/journal.pone.0070999
https://doi.org/10.1371/journal.pone.0070999
https://doi.org/10.1371/journal.pone.0070999
https://doi.org/10.1371/journal.pone.0070999
https://doi.org/10.3109/10826084.2014.912062
https://doi.org/10.3109/10826084.2014.912062
https://doi.org/10.3109/10826084.2014.912062
https://doi.org/10.3109/10826084.2014.912062
https://doi.org/10.1007/s10654-006-0018-6
https://doi.org/10.1007/s10654-006-0018-6
https://doi.org/10.1007/s10654-006-0018-6
https://doi.org/10.1007/s10654-006-0018-6
https://doi.org/10.1007/s15006-013-1052-4
https://doi.org/10.1007/s15006-013-1052-4
https://doi.org/10.1007/s15006-013-1052-4
https://doi.org/10.1007/s15006-013-1052-4
https://doi.org/10.3109/10826084.2014.891625
https://doi.org/10.3109/10826084.2014.891625
https://doi.org/10.3109/10826084.2014.891625
https://doi.org/10.3109/10826084.2014.891625
https://doi.org/10.1111/sms.12222
https://doi.org/10.1111/sms.12222
https://doi.org/10.1111/sms.12222
https://doi.org/10.1111/sms.12222
https://doi.org/10.1123/jsm.2013-0046
https://doi.org/10.1123/jsm.2013-0046
https://doi.org/10.1123/jsm.2013-0046
https://doi.org/10.1123/jsm.2013-0046
https://doi.org/10.1186/1550-2783-11-13
https://doi.org/10.1186/1550-2783-11-13
https://doi.org/10.1186/1550-2783-11-13
https://doi.org/10.1186/1550-2783-11-13
https://doi.org/10.1186/1550-2783-11-13

ACTIVITAT FiSICA | SALUT | PHYSICAL ACTIVITY AND HEALTH I

Apunts. Educaci6 Fisica i Esports
2017, num. 130, 4t trimestre (octubre-desembre), pag. 40-57
ISSN-0214-8757

DOI: http://dx.doi.org/10.5672/apunts.2014-0983.cat.(2017/4).130.04

Health Promotion and
Exercise Prescription
in Primary Health-Care
Settings - Rationale
and Design of the
CAMINEM Program
(Let’s Walk)

SEBASTIA MAS ALOS2*
GISELA GALINDO ORTEGO3*
ANTONI PLANAS ANZANO*
XAVIER PEIRAU TERES*
JORDI REAL35

! National Institute of Physical Education of Catalonia - Lleida
Centre (Spain)

2 Central University of Catalonia (Spain)

3Research Support Unit Lleida - Barcelona,
University Institute for Research in Primary Care Jordi Gol
(Lleida, Spain)

4 Catalan Institute of Health (Lleida, Espaia)

5School of Medicine and Health Sciences, International University
of Catalonia (Sant Cugat del Vallés, Spain)

* Correspondence: Sebastia Mas Alos (smas@inefc.es)

Promocio de la

salut i prescripcio
d’exercici fisic des

de centres d’atencio
primaria. Justificacio i
disseny del Programa
CAMINEM

SEBASTIA MAS ALOS2*
GISELA GALINDO ORTEGO3*
ANTONI PLANAS ANZANO*
XAVIER PEIRAU TERES!
JORDI REAL35

!Institut Nacional d’Educacio Fisica de Catalunya -
Centre de Lleida (Espanya)

2 Universitat de Manresa-Universitat Central de Catalunya (Espanya)

3Unitat de Suport a la Recerca Lleida - Barcelona,
Institut Universitari d’Investigacié en Atenci6 Primaria Jordi Gol
(Lleida, Espanya)

“Institut Catala de la Salut (Lleida, Espanya)

5School of Medicine and Health Sciences, Universitat
Internacional de Catalunya (Sant Cugat del Valles, Espanya)

* Correspondéncia: Sebastia Mas Alos (smas@inefc.es)

Abstract

Regular physical activity has many public health ben-
efits, but technical and organizational aspects of interven-
tions focused on health-enhancing physical activity are sel-
dom disseminated. Our aim is to describe CAMINEM (Let’s
Walk) Program study rationale and protocol. This pragmatic
study on exercise prescription in primary health-care settings
assesses the feasibility of the CAMINEM as a more inten-
sive intervention than physical activity advice-only. It relies
on the exercise training principles and the 5As framework
for health promotion. Feasibility will be measured using the
RE-AIM framework, which targets outcomes at individual
and setting level (Reach, Effectiveness/Efficacy, Adoption,
Implementation, and Maintenance). Patients affected by
non-communicable chronic diseases attending their primary
health care team will be invited to participate in a 12-month
home-based moderate-intensity aerobic exercise program,
counselled by an exercise physiologist. The CAMINEM
study could be used as an example of practice-based evi-
dence of exercise prescription in real settings and its out-
comes compared with other interventions. Interdisciplinary
teamwork and detailed procedures of the intervention are the
keystones for its design to be developed in a real context.

Keywords: physical activity, HEPA, RE-AIM, communi-
ty-based research, feasibility study, adherence

Resum

L’activitat fisica regular comporta molts beneficis per a la
salut, pero els aspectes tecnics i organitzatius de les intervencions
centrades en la millora d’activitat fisica saludable sén rarament
difoses. L’objectiu d’aquest treball és justificar i descriure els
protocols del Programa CAMINEM. Aquest estudi pragmatic
de prescripcié d’exercici fisic des de centres d’atenci6 primaria
valora la seva aplicabilitat, una intervencié més intensiva que el
mer consell sobre activitat fisica, basat en els principis de 1’entre-
nament esportiu i en el marc de les cinc “as”, 5As (en angles),
de promoci6 de la salut. L’aplicabilitat s’hi avaluara mitjancant
el marc RE-AIM, que contempla variables a nivell individual i
de centre (representativitat i abast, eficacia o efectivitat, adopci6,
implementacié i manteniment). Pacients amb malalties croniques
no transmissibles que visitin el seu centre d’atencidé primaria po-
dran participar en el programa d’exercici aerobic d’intensitat mo-
derada durant 12 mesos, assessorats per especialistes en exercici
fisic. El CAMINEM podria servir com a exemple d’un programa
d’exercici fisic amb evidéncia basada en la practica, portat a ter-
me en un context real, a més de poder comparar els seus resultats
amb altres intervencions. L’equip interdisciplinari i els protocols
detallats de la intervencid son les pedres angulars que poden ser-
vir per dur a terme aquest programa en altres contextos.

Paraules clau: activitat fisica, HEPA, RE-AIM, recerca
basada en la comunitat, aplicabilitat, adheréncia
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Introduction

Physical inactivity is identified as the fourth lead-
ing risk factor for global mortality (World Health
Organization, 2010). Scientific research provides
evidence of the role of physical activity (PA) and ex-
ercise on prevention and treatment of some cardio-
vascular diseases, respiratory diseases, musculoskel-
etal problems, metabolic disorders, weight control,
mental health problems and some cancers (American
College of Sports Medicine, 2010; Pedersen & Sal-
tin, 2006). Even low levels of PA may reduce mor-
bidity, all-cause mortality and length life expectancy
(Wen et al., 2011). PA promotion is already issued
in clinical guidelines, even excluding PA-specific
guidelines (Weiler, Feldschreiber, & Stamatakis,
2011).

There are national-wide frameworks promoting
PA from health-care providers (Aittasalo, Miilun-
palo, Kukkonen-Harjula, & Pasanen, 2006; Kallings,
Leijon, Hellénius, & Stahle, 2008; Swinburn, Walter,
Arroll, Tilyard, & Russell, 1998). In Catalonia, the
Plan for Physical Activity, Sport and Health (Gov-
ernment of Catalonia, 2007) follows the recommen-
dations issued by the WHO (2004), and the Spanish
and Catalan Governments (Spanish Agency for Food
Safety and Nutrition, 2005; Government of Catalonia,
2006). Health-enhancing physical activity (HEPA)
promotion includes primary health-care (PHC) set-
tings because they reach a substantial number of
people, overall those more inactive and may benefit
more (Aittasalo, 2008a). In Spain, roughly 87% of
the population visit their PHC providers at least once
a year (Spanish Ministry of Health and Consumer Af-
fairs, 20006).

Practitioners need systematic work to achieve
habit change such as sedentary behavior (Laitakari
& Miilunpalo, 1998). Written PA prescriptions have
been feasible for practitioners and patients in health-
care settings (Aittasalo, 2008a; Leijon, 2009; J. B.
Serensen, Skovgaard, & Puggaard, 2006). However,
Spanish interventions of HEPA are seldom report-
ed. A Catalan study showed that general practition-
ers (GP) rarely saw HEPA promotion as a priority
in 5-minute consultations (Puig-Ribera, McKenna, &
Riddoch, 2005). Time constraints, among other rea-
sons for not prescribing HEPA, coincide with results
from other countries (Aittasalo et al., 2006; Calfas
et al., 1996; McKenna, Naylor, & McDowell, 1998;
Petrella & Wight, 2000).

Introduccié

La inactivitat fisica s’ha identificat com el quart factor
de risc de mortalitat per a totes les causes (Organitzacid
Mundial de la Salut, 2010). La recerca cientifica reconeix
el rol de D’activitat fisica (AF) i I’exercici fisic (EF) en la
prevencié i tractament d’algunes patologies cardiovascu-
lars, respiratories, metaboliques, de ’aparell locomotor
com també en el control del pes, en la salut mental i en
alguns cancers (American College of Sports Medicine,
2010; Pedersen & Saltin, 2006). Fins i tot nivells baixos
d’AF poden reduir nivells de morbiditat, mortalitat i allar-
gar I’esperanca de vida (Wen et al., 2011). La promoci6
d’AF ja consta en guies cliniques, incloent-hi les no especi-
fiques d’AF (Weiler, Feldschreiber, & Stamatakis, 2011).

Existeixen programes nacionals de promoci6 d’AF per
part d’equips de proveidors de salut (Aittasalo, Miilunpa-
lo, Kukkonen-Harjula, & Pasanen, 2006; Kallings, Lei-
jon, Hellénius, & Stahle, 2008; Swinburn, Walter, Arroll,
Tilyard, & Russell, 1998). El Pla d’activitat fisica, esport
i salut (PAFES) de la Generalitat de Catalunya (2007) se-
gueix les recomanacions de I’OMS (2004) com també dels
governs catala i espanyol (Agencia Espanyola de Segure-
tat Alimentaria i Nutrici6, 2005; Generalitat de Catalunya,
2006). La promoci6 d’AF per a la salut contempla els cen-
tres d’atenci6 primaria (CAP) com a espais rellevants per-
que arriben a un elevat nombre de persones i, sobretot, a
persones inactives i que se’n poden beneficiar encara més
(Aittasalo, 2008a). A Espanya al voltant del 87% de la po-
blacié va a una consulta medica al seu CAP almenys un
cop I’any (Ministeri de Sanitat i Consum, 2006).

Cal que els equips de professionals desenvolupin un
treball sistematic per assolir un canvi d’habits en els
usuaris, com pot ser deixar el sedentarisme (Laitakari &
Miilunpalo, 1998). Promoure I’AF i prescriure un pro-
grama d’exercici fisic individualitzat (PEFI) per escrit
s’ha demostrat aplicable tant per equips clinics com per
pacients de centres de salut (Aittasalo, 2008a; Leijon,
2009; J. B. Serensen, Skovgaard, & Puggaard, 2006).
Tot i aixi les intervencions que es poden dur a terme
a I’estat espanyol centrades en la promocié d’AF rara-
ment es publiquen. Un estudi catala va mostrar que els
metges especialistes en medicina familiar i comunitaria
rarament consideraven la promoci6 d’AF com a priori-
tat durant les visites de 5 minuts amb els pacients (Puig-
Ribera, McKenna, & Riddoch, 2005). Les limitacions
de temps, entre d’altres motius, per no promoure AF
coincideixen amb els resultats reflectits en altres paisos
(Aittasalo et al., 2006; Calfas et al., 1996; McKenna,
Naylor, & McDowell, 1998; Petrella & Wight, 2000).
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Feasibility of the approaches may not be univer-
sal due to cultural and environmental aspects. Poli-
cies and legal frameworks differ between countries,
and even between regions within the same country
(e.g., Spain). The RE-AIM (Reach, Efficacy/Ef-
fectiveness, Adoption, Implementation, and Main-
tenance) framework (Estabrooks & Gyurcsik, 2003;
Glasgow, Vogt, & Boles, 1999) was first designed
to estimate the public health impact of an interven-
tion and it has been accepted to target the feasibility
of HEPA interventions in community settings, such
as PHC centers (Estabrooks & Gyurcsik, 2003;
Fortier et al., 2007; Gaglio, Shoup, & Glasgow,
2013; Paez et al., 2014). Recently, pragmatic trials
are being conducted in Spanish PHC settings (Gar-
cia-Ortiz et al., 2010; Giné-Garriga et al., 2013;
Grandes, Sanchez, Montoya, Ortega Sanchez-Pinil-
la, & Torcal, 2011; Gusi, Reyes, Gonzalez-Guerre-
ro, Herrera, & Garcia, 2008; Martin-Borras et al.,
2014; Pardo et al., 2014; Serra-Paya et al., 2013)
but none targets its feasibility (i.e., external valid-
ity), understood as the extent to which the interven-
tion process could be implemented in the local set-
ting (Wang, Moss, & Hiller, 2006).

Walking as exercise prescription suits HEPA aims
because:

e Aerobic exercise improves health outcomes
related to cardiorespiratory fitness (American
College of Sports Medicine, 2010);

e It is accessible and easily regulated, no need
of supervision to safely achieve health benefits
(American College of Sports Medicine, 2010;
Matsudo, Aradjo, & Matsudo, 2006; Patrick et
al., 1994);

e Almost everyone can walk, without specific
skills (Cooper, 1979);

e It is cheap, no specific equipment or facilities
are needed (Morris & Hardman, 1997);

e ]t is the most popular leisure-time PA in Cata-
lonia (Fabregas Bosch, Bordas Mon, Lopez-
Jurado Gonzalez, Giralt Grau, & Marti Pi,
2005);

¢ ]t may be suitable for health practitioners who
consider having lack of confidence in exercise
counseling (Leijon, Bendtsen, Nilsen, Ekberg,
& Stahle, 2008; Puig-Ribera et al., 2005);

e Health benefits of a walking program may be
achieved even when the total amount is below

L’aplicabilitat de diferents intervencions no té per-
que ser universal degut a diferéncies culturals i estruc-
turals de gesti6. Els marcs politics i legislatius diferei-
xen entre estats i, fins i tot, entre regions d’un mateix
estat (com per exemple a Espanya). El marc d’avalua-
ci6 RE-AIM (representativitat i abast, eficacia o efec-
tivitat, adopci6, implementacié i manteniment) (Esta-
brooks & Gyurcsik, 2003; Glasgow, Vogt, & Boles,
1999) va sorgir per estimar I’impacte que tenen les
intervencions en salut pablica, i es considera valid per
avaluar I’aplicabilitat d’intervencions d’AF en 1’am-
bit comunitari, com poden ser els CAP (Estabrooks &
Gyurcsik, 2003; Fortier et al., 2007; Gaglio, Shoup,
& Glasgow, 2013; Paez et al., 2014). Aquests ultims
anys es poden trobar intervencions cliniques desenvo-
lupades en algun CAP de I’estat espanyol (Garcia-Or-
tiz et al., 2010; Giné-Garriga et al., 2013; Grandes,
Sanchez, Montoya, Ortega Sanchez-Pinilla, & Torcal,
2011; Gusi, Reyes, Gonzalez-Guerrero, Herrera, &
Garcia, 2008; Martin-Borras et al., 2014; Pardo et
al., 2014; Serra-Paya et al., 2013), pero cap d’ells no
avalua la seva aplicabilitat (validesa externa), entesa
com el punt en que una intervenci es podria imple-
mentar en un context concret més enlla del disseny ex-
perimental (Wang, Moss, & Hiller, 2006).

Caminar com a activitat, o sigui realitzar un PEFI,
es considera adient per raons com les segiients:

e [ ’exercici aerobic millora variables cliniques re-
lacionades amb la capacitat aerObica (American
College of Sports Medicine, 2010);

e Es accessible i facilment regulable, no reque-
reix supervisio per aconseguir beneficis saluda-
bles amb la seguretat de no patir efectes adver-
sos (American College of Sports Medicine, 2010;
Matsudo, Araidjo, & Matsudo, 2006; Patrick et
al., 1994);

e Gairebé tothom pot caminar, no cal tenir habilitats
especials (Cooper, 1979);

e Es barat, no calen instal-lacions o material especi-
fics (Morris & Hardman, 1997):

e Es I’AF de temps de lleure més practicada a Cata-
lunya (Fabregas Bosch, Bordas Mon, Lopez-Jura-
do Gonzilez, Giralt Grau, & Marti Pi, 2005);

® La poden recomanar professionals sanitaris (medi-
cina i infermeria), tot i que considerin que no te-
nen la formaci6 suficient per assessorar en exercici
fisic (Leijon, Bendtsen, Nilsen, Ekberg, & Stihle,
2008; Puig-Ribera et al., 2005);
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the general recommendations (Tully et al.,
2007);

¢ Individual-based exercise may be suitable
for people with time constraints and those
with certain referral reasons (James et al.,
2008).

This pragmatic study pretends to provide objec-
tively assessed tools to encourage practitioners to
prescribe HEPA and exercise to cope with the most
prevalent chronic diseases. The overall aim of this
study is to evaluate the feasibility of the CAMINEM
Program as an exercise-on-prescription, interdisci-
plinary approach for 12 months in two socially dis-
advantaged neighborhoods. Feasibility is assessed in
terms of participant level and setting level following
the RE-AIM framework: 1) Reach (number of par-
ticipants finally included); 2) Effects of the interven-
tion (clinical outcomes, quality of life, healthcare
demand); 3) Adoption (number of agents who par-
ticipate); 4) Implementation (retention, compliance,
adherence); and 5) Maintenance (number of referrals
made by the primary healthcare staff after the inter-
vention).

Material and methods

The intervention intends to be sustainable,
clinician-based initiative providing health-en-
hancing exercise prescription by delivering the
intervention during typical consultations in gen-
eral practice, with the support of an exercise
physiologist (ExPh). This pragmatic study is de-
termined as suggested recently by Glasgow et al.
(2013): (a) outcomes studied have to be impor-
tant for practitioners and patients; (b) research
has to be conducted in settings similar to those in
practice; (c¢) with few exclusion criteria; and (d)
comparison conditions have to be real-world al-
ternatives such as current standard care. Face-to-
face counseling is based on the exercise training
principles (Garcia Manso, Navarro Valdivieso,
& Ruiz Caballero, 1996; Harre, 1987) and the
framework of the 5As construct (Aittasalo et al.,
2006; Estabrooks & Glasgow, 2006; Fortier et
al., 2007). The educational participant-centered
components of the 5As do not differ substantially
from some of the principles of exercise training
(Table 1).

¢ Els beneficis per a la salut d’un programa centrat
en caminar es poden assolir fins i tot si el volum
exercitat és inferior al que es recomana (Tully et
al., 2007).

e La prescripcid individualitzada podria ser idonia
per a persones que manifesten no tenir temps o bé
tenen condicionants de salut (James et al., 2008).

Aquest estudi pragmatic (en un context real) pretén
proveir d’eines avaluades objectivament els professio-
nals per animar-los a prescriure un PEFI per combatre
algunes de les patologies croniques no transmissibles més
prevalents. L’objectiu d’aquest article és detallar els pro-
cediments per desenvolupar el Programa CAMINEM:
una intervencio interdisciplinaria de prescripci6 d’exerci-
ci fisic durant 12 mesos a dues arees socialment desafa-
vorides, i avaluar la seva aplicabilitat, la qual s’avaluara
atenent al marc RE-AIM, que inclou cinc dimensions:
1) Abast de la intervencié (nombre de participants del
programa); 2) Efectes de la intervencid (variables clini-
ques, qualitat de vida, demanda assistencial); 3) Adop-
cié (nombre de professionals que utilitzen el programa);
4) Implementaci6 (retencié, compliment i adhereéncia dels
participants), i 5) Manteniment (derivacions que fan els
professionals un cop finalitzada la intervencio).

Materials i metodes

La intervenci6é pretén ser sostenible i basada en la
practica clinica habitual dels professionals d’atencid pri-
maria. Consisteix en prescriure un PEFI orientat a la
salut durant les visites rutinaries dels pacients al CAP,
amb la inclusié d’un titulat universitari en ciéncies de
I’activitat fisica i de I’esport (TUCAFE). Aquest es-
tudi es determina seguint les directrius suggerides per
Glasgow et al. (2013): (a) les variables a estudiar han
de ser importants tant per als equips clinics com per als
pacients; (b) la recerca s’ha de desenvolupar a centres
semblants a la practica clinica; (c) hi ha d’haver pocs
criteris d’exclusio, i (d) els resultats s’han de comparar
amb alternatives del moén real, com pot ser la practica
clinica estandard. L’assessorament cara a cara es basa
en els principis d’entrenament esportiu (Garcia Manso,
Navarro Valdivieso, & Ruiz Caballero, 1996; Harre,
1987) i en el marc de les 5As d’educacid per a la salut
(Aittasalo et al., 2006; Estabrooks & Glasgow, 2006;
Fortier et al., 2007), els components dels quals no dife-
reixen substancialment d’alguns dels principis d’entrena-
ment esportiu. (Taula 1).
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Assess Ask about current behavior, risk factors, readiness, skills, knowledge and beliefs. Individuality
Valorar Preguntar sobre habits, factors de risc, preparacio, habilitats, coneixements i creences. Individualitat
) Give specific and personalized advice, including information about personal health
Advise ) Awareness
harms and benefits.
Donar consells concrets i individualitzats, incloent informacié sobre riscos i beneficis o2
Aconsellar Comprensio
per a la salut.
Agree i(;ollaboratlvely select appropriate goals and methods based on the participant’s interest Feasibility
Seleccionar objectius apropiats de manera col-laborativa, aixi com metodes basats en L
Acordar . o Aplicabilitat
els interessos del participant.
Assist Help the participant to achieve goals by acquiring skills, confidence, and social and Awareness
environmental supports.
) Ajudar a que el participant assoleixi els objectius marcats adquirint habilitats, confianga L
Ajudar ) - o Comprensio
i recolzament social i comunitari.
Arrange Schedule follow-up for ongoing assistance and to adjust the plan as needed. Periodization
- Planificar un iment per I’ rament i per aj r la planificacié nt- L o
Decidir anifica u seguiment per I'assessorament i per ajustar la planificacié adaptant-se a Perioditzacié
les necessitats.

-~

Table 1. The 5As construct and its relation with principles of
exercise training. (Source: in-house, based on Aittasalo,
2008b)

Individualization (i.e., following exercise train-
ing principles) and motivational interviewing will
center the intervention on the participant’s needs,
however the type of exercise prescribed will be:
aerobic exercise, continous, moderate-intensity, un-
supervised, individually-based, namely walking the
urban routes especially designed for the program
(Planas, Peirau, Pujol, & Farreny, 2010). Exercise
periodization will follow the health-oriented guide-
lines from the American College of Sports Medi-
cine (ACSM) and the Catalan exercise prescription
handbook (American College of Sports Medicine,
2010; Health Department, Goverment of Catalo-
nia, 2007). The conditioning period goal (up to two
months) is to ensure that participants follow the
recommendations for adults and older adults with a
minimum of 150 minutes of moderate-intensity aer-
obic PA weekly (American College of Sports Medi-
cine, 2011; World Health Organization, 2010). The
improvement period (two to six months) focuses
on increasing the total amount of exercise vol-
ume (first by frequency, then by duration), and on
keeping adherence and retention. The maintenance
period (after six months) aims to maintain or in-
crease exercise volume.

-

Taula 1. E/ constructe 5As i la seva relacié amb els principis
d’entrenament esportiu. (Font: elaboracié propia, basat en Aittasalo,
2008b)

La individualitzacié (p.e., seguint els principis
d’entrenament esportiu) i l’entrevista motivacional
centren la intervenci6 en les necessitats del participant.
Tot i aixi, les caracteristiques de l’exercici prescrit
son: aerobic, continuat, d’intensitat moderada, no su-
pervisat i amb el volum de treball individualitzat, és a
dir, caminar per alguna de les rutes urbanes especifi-
cament dissenyades al programa (Planas, Peirau, Pu-
jol, & Farreny, 2010). La perioditzacié de 1’exercici
segueix les guies enfocades cap a la salut de 1’Ameri-
can College of Sports Medicine i de la Guia de pres-
cripcio d’exercici fisic catalana (American College of
Sports Medicine, 2010; Departament de Salut. Gene-
ralitat de Catalunya, 2007). Els objectius durant el pe-
riode de condicionament (fins als dos primers mesos)
son assegurar que els participants assoleixin les reco-
manacions per a adults i gent gran de sumar un mi-
nim de 150 minuts d’AF aerobica moderada setmanals
(American College of Sports Medicine, 2011; World
Health Organization, 2010). El periode de millora (de
dos a sis mesos) se centra en augmentar el volum total
d’exercici fisic (primer freqiiéncia i després durada) i
mantenir 1’adheréncia al programa. Els objectius del
periode de manteniment (a partir de sis mesos) seran
mantenir o augmentar el volum d’exercici fisic.
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The CAMINEM Program (Let’s Walk)

Programa CAMINEM. Descobrim Lleida — Camina
i fes salut (The Let’s Walk Program. Discover Lleida -
Walk and improve your health) encourages walking for
health with the intervention of primary health-care prac-
titioners. The program was first designed in 2004 and
tested in February 2005 (“‘Senders’ al voltant dels CAP
per promoure I’exercici fisic” [Walking trails around
the primary health-care settings for exercise promotion],
2005) as an advice-only intervention. The recommend-
ed PA was walking urban routes, previously designed
in accordance with: (a) appropriate length, distance
that requires a minimum of 30 min at a walking pace
of 4-5 km-h!; (b) safe, bus stops on route, wide pave-
ments, appropriate lightning, no architectonic barriers;
and (c) familiar, having a PHC center as a reference.

The correlation between time and distance (urban
route) is the most genuine feature of the CAMINEM
(Planas et al., 2010). The second feature available
for practitioner is a written form of the exercise pre-
scription, which will be delivered to the participant.
The written form will be a log for the patient to self-
record HEPA. The third feature is a questionnaire
to assess PA behavior - ClassAF (®Manel Gonzalez
Peris) which has been included in the Catalan exer-
cise prescription handbook Guia PEFS (Health De-
partment, Goverment of Catalonia, 2007) to be used
in clinical practice. It can assess PA behavior in less
than five minutes which is worth for real practice
(Swinburn et al., 1998).

The recommendation is to follow the routes
briskly walking at a moderate intensity which can be
controlled using the talk test, a marker of exercise
intensity associated with the ventilatory breakpoint
(American College of Sports Medicine, 2011). Walk-
ing specific tracks while controlling the time it takes
ensures monitoring over one of the exercise com-
ponents: intensity. A constant distance and variable
time leads to changes in exercise intensity. The op-
posite is also possible: intensity can be varied chang-
ing walking distance and keeping time constant.

Settings and participants

Two PHC settings located in socially disad-
vantaged neighborhoods where the physicians of
the steering group work will be selected for the
CAMINEM. This non-randomized selection is due

El Programa CAMINEM

El “Programa CAMINEM. Descobrim Lleida. Ca-
mina i fes salut” se centra en la promocié que poden
fer els professionals d’atencié primaria i inclou un con-
junt d’eines per poder preparar un PEFI. L’any 2004 es
dissenyaren, en primer lloc, uns circuits que facilitessin
donar un consell d’AF i es van testejar un any més tard
(““Senders’ al voltant dels CAP per promoure 1’exer-
cici fisic”, 2005). L’AF recomanada era caminar per
les rutes saludables en relaci6 amb: (a) longitud apro-
piada, que la distancia requeris d’'un minim de 30 min
a un ritme de 4-5 km-h!; (b) seguretat, que hi hagués
parades d’autobus a prop de la ruta, paviments amples,
il-luminacié apropiada i sense barreres arquitectoniques,
i (c) conegudes, que hi hagués un CAP com a punt de
refereéncia.

La correlaci6 entre el temps i la distancia (ruta urbana)
és el nucli de la intervenci6 mitjancant el CAMINEM. La
segona eina del programa va ser 1’elaboraci6 d’un PEFI
per escrit per lliurar al participant i que aquest li servis de
diari on el propi participant n’anotés 1’execucid. La terce-
ra eina va ser un qiiestionari per valorar I’habit d’AF, el
ClassAF (®Manel Gonzalez Peris), recomanat a la Guia
PEFS per ser utilitzat en la practica clinica (Departament
de Salut. Generalitat de Catalunya, 2007). El ClassAF pot
valorar I’habit d’AF en menys de 5 minuts, la qual cosa
és interessant per desenvolupar estudis en contextos reals
(Swinburn et al., 1998).

Les indicacions per als participants son les de se-
guir les rutes urbanes caminant a un ritme elevat pero
per sota del que es considera com a intensitat elevada,
controlada amb al test de la parla, un indicador d’inten-
sitat d’exercici aerobic relacionat amb el llindar aerobic
(American College of Sports Medicine, 2011). Caminar
per les rutes especifiques controlant el temps requerit
assegura la monitoritzacié6 d’un dels components de
I’exercici: intensitat. Mantenir una distancia constant
variant el temps comporta canvis en la intensitat. El
contrari també és possible: la intensitat pot variar, es
pot canviar la distancia a caminar mantenint el temps
constant.

Centres i participants

Es van seleccionar dos CAP situats en barris social-
ment desafavorits on hi treballaven els metges d’atencid
primaria que formaven part de la coordinaci6 del progra-
ma. Aquesta seleccié no aleatoritzada es deu al fet que
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to the administration policies to promote commu-
nity-based interventions in such neighborhoods
(Health Department, Goverment of Catalonia,
2009). Inclusion criteria for the practitioners to
adopt the intervention will be all physicians and
community nurses located at both settings. Teams
composed of one GP and one community nurse
work together as the so-called primary-care units
(PCU).

Adult patients presenting to a visit for their PCU
will be eligible for opportunistic recruitment during
routine consultations. Although there are no fixed
inclusion criteria, practitioners will focus on pa-
tients with diseases in which exercise is thought to
be beneficial, that is, overweight/obesity, hyperten-
sion, diabetes mellitus, dyslipidemia; musculoskel-
etal pain, respiratory diseases, and minor mental
health problems. Exclusion criteria will be overt
cardiovascular disease, uncontrolled hypertension,
uncontrolled insulin-dependent diabetes, or other
conditions determined by either the PCU or the
ExPh that would prevent participation in a walking
program.

Interdisciplinary communication

The steering group is composed of three physi-
cians (two GP and a consultant sports physician), two
community nurses and one ExPh. The ExPh will be
located in an office alongside health practitioners. All
PHC practitioners will receive one-hour training for
the procedures. Periodically, follow-up reports on re-
ferred participants will be delivered to the PCU (e.g.,
adverse events, barriers, reasons for dropping) and
participant self-reported logbooks (e.g., exercise pro-
gression).

Material and personal resources

Regular offices will be available at the ExPh’s
disposal where medical records are strictly
blocked. This intervention does not include fitness
testing or objective monitoring, thus the material
needed will be mostly paper-based for data col-
lection and referrals. The ExPh will schedule ap-
pointments in each PHC center 3.5 h weekly and
will lead 1-hour group-based walks monthly. The
CAMINEM intervention will be part of the health
promotion practitioners regularly do. Less than
eight hours weekly of work from an ExPh and no

I’administraci6 publica ja té com a objectiu promoure
intervencions en determinats barris (Departament de Sa-
lut. Generalitat de Catalunya, 2009). Els criteris d’inclu-
si6 per a la participaci6 dels professionals eren treballar
en un dels dos CAP integrat en un equip d’atenci6 prima-
ria (EAP). Els EAP estan formats per un metge especia-
lista en medicina familiar i comunitaria i per un profes-
sional d’infermeria.

La tecnica de mostreig dels pacients participants era
de casos successius: es van escollir majors d’edat que
visitaven el seu EAP. Tot i que no hi havia uns criteris
d’inclusié fixos, els professionals se centraven en pa-
cients amb patologies susceptibles de millora mitjancant
I’exercici fisic, és a dir, sobrepés/obesitat, hipertensio,
diabetis mellitus, dislipemia, dolor musculoesquelétic,
patologies respiratories i problemes lleus de salut men-
tal. Els criteris d’exclusi6 eren patir de patologia car-
diovascular, hipertensié o diabetis insulinodependent no
controlades, o bé d’altres condicions determinades ja
sigui per ’EAP o pel TUCAFE que recomanin la no
participacid en un programa basat en caminar.

Comunicacio interdisciplinaria

El grup coordinador de la intervencié el formaven
tres metges (dos especialistes en medicina familiar i co-
munitaria i un en medicina de ’educacid fisica i 1’es-
port), dues infermeres de comunitaria i un/a especia-
lista en exercici fisic, TUCAFE, el qual treballava en
una consulta al costat dels professionals sanitaris. Tots
els professionals dels EAP rebien un taller de forma-
ci6 d’una hora sobre els procediments. Aixi mateix, el
TUCAFE enviava informes periodics als EAP amb in-
formacio sobre el seguiment del PEFI com també dels
efectes secundaris, motius contraris a practicar-lo, o
motius d’abandonament.

Recursos materials i humans

Els TUCAFE disposaven d’una consulta del CAP on
I’accés als informes meédics i altra informacié era con-
fidencial. La intervencié no incloia ni cap valoracid de
la condicid fisica ni de monitoritzacié objectiva de la
practica d’exercici fisic, d’aquesta manera només es ne-
cessita material d’oficina per a la recollida de dades i
derivacions dels participants. El TUCAFE visitava els
participants en cada CAP durant 3,5 h setmanals i dirigia
caminades grupals d’1 h un cop al mes. La intervencid
del CAMINEM formava part de la promoci6 de la sa-
lut que els professionals dels CAP fan habitualment. Fet
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extra work for regular practitioners during their
clinical practice will be needed to develop the in-
tervention.

Referral procedure

Practitioners may refer a patient after consulta-
tion. Referrals may also be accepted in some instances
from other professionals, such as midwives, or by
self-referral, with approval from the patient’s GP, as
with other referral schemes (Isaacs et al., 2007; Jolly
et al., 2009). If the participant makes a verbal par-
ticipation agreement, the practitioner then will give
the referral form to the patient for further delivery to
the ExPh and send an email to the ExPh containing
the patient’s contact information. Following that, the
practitioner will register the referral into the medical
records and, if possible, will match it to the ongoing
Catalan-wide exercise prescription program (PAFES)
(Government of Catalonia, 2007). Finally, the practi-
tioner will check if baseline data of health parameters
(i.e., height, weight, waist circumference, heart rate,
blood pressure, and outcomes from blood analysis)
had been recorded within the previous six months.
These parameters are regularly monitored in clinical
practice in Catalonia (Health Department, Goverment
of Catalonia, 2009). If missing information, the GP or
nurse will schedule an appointment for its assessment
(e.g., blood analysis) or measure immediately (e.g.,
blood pressure).

Exercise physiologist first contact procedure

The initial consultation will be a 30 min one-to-
one person-centered interview held at the ExPh office
to highlight the practitioner’s involvement and recom-
mendation of CAMINEM citing the potential benefits
for their medical condition.

The ExPh will then verify the participant’s eligi-
bility for CAMINEM using the referral form, and
will provide the written information consent for ap-
proval. If the participants refused participation, the
ExPh would recommend an active lifestyle and con-
sider further inclusion. Personal and clinical-health
data will be inserted in the research database created
ad hoc (Microsoft® Access 2003). If the participant
verbally reports health conditions other or in addi-
tion to those reported by practitioners, it will be noted
down for further consultation with the referring prac-
titioner.

aixi el TUCAFE només necessitava 8 h setmanals per
realitzar la tasca i no s’afegia cap feina als professionals
sanitaris en la seva practica clinica diaria.

Protocol de derivacio

Els EAP podien derivar un pacient després de la
seva visita habitual. Les derivacions podien també pro-
venir puntualment d’altres professionals (com llevado-
res) o bé directament per interes del propi pacient des-
prés de ’acceptacié del seu metge, tal i com succeeix
en altres programes (Isaacs et al., 2007; Jolly et al.,
2009). Un cop el participant acceptava verbalment la
seva participacio, el professional sanitari li lliurava un
volant de derivacié adrecat al TUCAFE i li enviava un
correu electronic amb les dades de contacte del paci-
ent. Llavors enregistrava la derivaci6 a la historia cli-
nica i, si es podia, ho lligava amb el programa de pres-
cripci6 d’exercici fisic que s’esta portant a terme en tot
el territori catala (PAFES) (Generalitat de Catalunya,
2007). Finalment el professional sanitari comprovava
que es disposés de les dades cliniques segiients: al¢ada,
pes, perimetre de cintura, freqiiencia cardiaca en re-
pos, tensid arterial i resultats d’una analitica sanguinia
amb una antiguitat inferior a sis mesos. En cas que no
es disposés d’aquestes dades s’implementaven els me-
canismes per a la seva recollida. Aquests parametres es
controlen regularment en la practica clinica a Catalu-
nya (Departament de Salut. Generalitat de Catalunya,
2009).

Protocol de la primera visita al TUCAFE

La primera visita durava 30 min i consistia en una en-
trevista individual al candidat feta pel TUCAFE per re-
marcar la implicaci6 del professional sanitari en la reco-
manaci6 de seguir el programa CAMINEM tot recordant
els beneficis potencials per a la seva condicié medica.

El TUCAFE confirmava 1’elegibilitat del participant
per seguir el CAMINEM a partir del volant de derivacio
i, en cas afirmatiu, 1i lliurava el consentiment informat
per escrit. En el cas que aquest rebutgés la participacio,
el TUCAFE li recomanava mantenir un estil de vida ac-
tiu i deixava les portes obertes a una futura participacio.
Les dades personals i cliniques es registraven en una
base de dades creada ad hoc (Microsoft® Access 2003).
Si el participant manifestava verbalment patir d’altres
patologies no explicites al volant de derivacid, se’n pre-
nia nota per consultar-ho amb el membre de ’EAP que
I’havia fet.
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Quality of life and PA behaviour will be assessed
using the Catalan version SF-12v2 (Vilagut et al.,
2008) and the computer-based version of ClassAF
questionnaire (®Manel Gonzalez Peris). The SF-12v2
is recommended for clinical practice in PHC in Cata-
lonia (Health Department, Goverment of Catalonia,
2009), thus their results may be used by practitioners
after the intervention.

Then, discussion will aim to set short-term HEPA
goals and to avoid focusing on immediate health out-
comes (e.g., weight control). Exercise planning will be
negotiated, rather than ordered (Harre, 1987; Patrick et
al., 1994) and defined by each of the following exercise
components: type, frequency, duration and intensity.
Then, the participant will receive the written exercise
prescription and a copy of the exercise planning will
be registered in the research database. The written pre-
scription will be used as a logbook to self-report exer-
cise. Participants will write down how frequently they
exercise (date), for how long (start and end time), and
at what intensity (crossing one visual analogue scale of
fatigue perception). Participants will be invited to join
monthly group walks with other participants and prac-
titioners. Also, they will be encouraged to join non-su-
pervised walk meetings organized by other participants
to establish peer-contacts during the monthly meetings.
Finally, the ExPh schedules the follow-up appointment
three weeks later. (Table 2)

Es valoraven la qualitat de vida i I’habit d’AF amb
el qiiestionari en catala SF-12v2 (Vilagut et al., 2008)
i amb la versié informatitzada del ClassAF, respec-
tivament (®Manel Gonzalez Peris). L’SF-12v2 és el
recomanat en la practica clinica als CAP de Catalu-
nya (Departament de Salut. Generalitat de Catalunya,
2009), d’aquesta manera els professionals podien uti-
litzar els resultats obtinguts més enlla d’aquesta inter-
vencio.

A continuaci6 s’establien els objectius a curt ter-
mini de la prescripcié d’exercici fisic i s’evitava que
el participant se centrés en variacions immediates de
variables com el control del pes. El PEFI resultava de
la negociaci6 i no d’una directriu unilateral (Harre,
1987; Patrick et al., 1994), i es definien els compo-
nents de I’exercici fisic: tipus, freqiiéncia, durada i in-
tensitat. El participant rebia un PEFI per escrit, i se’n
registrava una copia a la base de dades informatitzada.
El PEFI per escrit servia també com a diari de practica
per enregistrar la freqiiencia d’exercici (dia), la dura-
da (temps a D’inici i al final), i la intensitat (reflectir
la percepci6 de fatiga en finalitzar 1’exercici marcant
amb una creu una linia). Se’ls convidava a assistir a
una caminada grupal al mes amb d’altres participants
i professionals, i se’ls animava per tal que quedessin
amb altres participants per seguir el programa. Final-
ment el TUCAFE concertava una nova cita de segui-
ment a les tres setmanes. (Taula 2)

Reception
Rebuda

CAMINEM briefing

Explicacié del CAMINEM

Inclusion

Inclusio

CAMINEM route explanation
Explicaci6 de la ruta CAMINEM
Individual exercise prescription
Programa d’exercici fisic individualitzat (PEFI)
Prescription & loghook
Prescripcio i seguiment

Group meetings

Invitacio a les caminades grupals
Conclusion

Cloenda

Assess
Valorar

Advise, Assist

Aconsellar, Ajudar

Assess

Valorar

Advise

Aconsellar

Advise, Agree, Assist
Aconsellar, Acordar, Ajudar

Assist
Ajudar
Arrange

Decidir

Regression, individuality

Regressio, individualitzacio

Specificity, functional unit, awareness, transfe-
rence

Especificitat, unitat funcional, comprensio, trans-
feréncia

Regression, individuality

Regressio, individualitzacid

Specificity, hard/easy, awareness

Especificitat, dificil/facil, comprensid
Individuality, awareness, feasibility
Individualitzacié, comprensio, aplicabilitat
Awareness

Comprensio

Awareness

Comprensio

Individuality, transference, periodization, overload
Individualitzacié, transferencia, perioditzacio, so-
brecarrega

-

Table 2. Relations between first contact procedure, the 5As

framework and exercise training principles

-~

Taula 2. Relacio entre el protocol de primera visita, el marc 5As i

els principis d’entrenament esportiu
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Follow-up procedure

One week later, participants will receive a 5-min-
ute phone call to encourage any attempts to follow the
exercise prescription and receive advice to overcome
any barriers.

Follow-up consultations will be face-to-face in-
terviews where the ExPh and the participant discuss
the prescriptions and then set a new one. Follow-ups
up to month six will last 15 min and at month six
and nine, data collection will be added to the regular
follow-up procedure. The whole exercise intervention
for participants who adhere to the CAMINEM will
ideally last 12 months. However, it may be delayed
if there are gaps in adherence (e.g., a participant is
missing for three months the intervention would start
again).

Informal speech will start to briefly evalu-
ate exercise barriers, adverse events, or partici-
pant’s motivations. Logbooks will be discussed
and then filed for further recording in the com-
puter database. All remarks will be backed up by
positive feedback for any good improvement the
participant may have shown and erroneous reg-
istration will be discussed as detailed in Table 3.

Protocol de seguiment

Al cap d’una setmana el TUCAFE mantenia una
conversa telefonica d’uns 5 min per valorar 1’execucid
del programa, prevenir possibles intents d’abandona-
ment i aconsellar com superar possibles barreres.

Les visites de seguiment eren també entrevistes cara
a cara on el TUCAFE i el participant comentaran el
PEFI i en decidien un de nou. Les visites de seguiment
fins al sis¢ mes duraven 15 min. Les visites del sise i
nove mes, a més, incloien la recollida de dades clini-
ques i de qualitat de vida. La intervenci6 completa per
als participants que s’adhereixin al CAMINEM dura 12
mesos, pero es pot allargar si hi ha interrupcions (per
exemple, en el cas que el participant no assisteixi a les
visites durant tres mesos la intervencié comenca de nou).

El TUCAFE i el participant comentaven el PEFI
executat per avaluar breument possibles barreres,
efectes secundaris o aspectes motivacionals. Després
s’arxivava a la base de dades per a una posterior ana-
lisi. Qualsevol incidéncia es tractava positivament
i la conversa remarcava qualsevol millora feta pel
participant, per minsa que fos. En cas que 1’execu-
ci6 de I’EF registrada al diari no fos la recomanada
es decidien els canvis tal i com reflecteix la raula 3.

Global report Correct
Erroneous
Visi6 general Correcte
Erroni
Type — Urban routes Yes
No
Tipus, rutes urbanes Si
No
Frequency — Days per week Yes or more
No, less
Frequiéncia, dies per setmana Si, igual o més
No, menys
Duration — Time per session Yes
No
Durada-temps per sessio Si
No
Intensity — Self-perception Yes
No, too low
No, too high
Intensitat-percepcid Si
No, massa lleu
No, massa elevada

Positive feedback

Solving doubts, remark the importance of keeping the logbook
Retroalimentacié positiva

Resoldre dubtes, remarcar la importancia d’un bon registre
Positive feedback

Detection of any barriers, stage of change
Retroalimentacié positiva

Detectar barreres, etapa de canvi

Positive feedback

Detection of any barriers, stage of change
Retroalimentacio positiva

Detectar barreres, etapa de canvi

Positive feedback

Reasons

Retroalimentacié positiva

Motius

Positive feedback

Positive feedback, encourage to increase speed

Alert, further progression, safe exercise

Retroalimentacié positiva

Retroalimentacié positiva, animar a augmentar la velocitat
Alertar, progressio futura, seguretat en I'exercici

-

Table 3. Discussion and feedback of self-reported exercise

-~

Taula 3. Comentaris i retroalimentacié sobre I’exercici registrat al
diari
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A new exercise routine will be agreed based on the par-
ticipant’s self-reports and the outcomes of the meeting
interview. The purpose is to increase the weekly training
load compared to the previous one. However, exercising
at moderate intensity (i.e., below the aerobic threshold)
will be the most important aspect to focus on (Table 4).

-

Table 4. Criteria to determine progressive exercise prescription

S’acordava un nou PEFI a partir del registre fet pel
participant amb 1’objectiu d’augmentar gradualment la
carrega d’entrenament. Tot i aixi, es considerava que
I’aspecte més important que es mantenia era el que
I’execuci6 es fes a una intensitat moderada, és a dir, per
sota del llindar aerobic. (Taula 4).

PN

Taula 4. Criteris de progressio en la prescripcio d’exercici
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If the participant missed the follow-up appoint-
ments, they would be contacted to make a new ap-
pointment. After three absences in a row, or three at-
tempts to make phone contact, the participant will be
dropped out. Reasons for dropping out will be noted
in the database and reported to the PCU.

Discharge procedure

The 12-month follow-up meeting, lasting 30 min-
utes, will begin as with other regular follow-up ap-
pointment and will end with the participants being
discharged and a subsequent report to their PCU. In
this final meeting, logbook discussion will be given
a higher priority than data collection to conclude the
monitoring process. The ExPh will inform the partici-
pants of relevant community-based activities organ-
ized in other settings. Then, the ExPh will thank the
participants for the one-year participation and encour-
age them to be physically active and to monitor their
HEPA.

Data collection

The data-collection procedures are intended to
be the less time consuming for health practitioners.
Baseline data will include: date of birth, gender, re-
ferral reason, referring practitioner, relevant medica-
tion and other information practitioners may state on
their referral that can be useful for exercise planning.
The RE-AIM framework (Estabrooks & Gyurcsik,
2003; Glasgow et al., 1999) will be used to evaluate
the feasibility. Table 5 illustrates the primary and sec-
ondary outcome measures and a general timeline for
data collection.

Reach. It refers to the participation rate among eli-
gible patients, taken from the health provider medical
records, the number of referral invitations, the num-
ber of patients who decline, and the number of pa-
tients finally included.

Effects. It includes clinical health data (weight,
height, waist circumference, blood pressure, resting
heart rate, and biochemical compounds from blood
samples [glucose, total cholesterol, HDL, LDL, tri-
glycerides and glycated haemoglobin]). Quality of
life SF-12v2 and a simple question comparing self-
perceived well-being in two separate moments:
‘What do you think about your overall health, is it

Si el participant faltava a les visites de seguiment,
aleshores se’l tornava a citar. Si faltava tres cops se-
guits, o bé no se’l podia contactar via telefonica després
de tres intents, aleshores es considerava que havia aban-
donat. Els motius d’abandonament es registraven a la
base de dades i se n’informava ’EAP.

Protocol d’alta

La cita corresponent al dotze mes durava 30 mi-
nuts i comencava com qualsevol altra cita de segui-
ment, perd acabava amb 1’alta del participant i 1’in-
forme respectiu adrecat a ’EAP. En aquesta visita,
es donava una maxima prioritat a comentar el diari
per finalitzar amb el seguiment periodic dels PEFI.
El TUCAFE informava el participant d’altres progra-
mes d’AF o exercici fisic que s’organitzissin a la co-
munitat, fora dels centres de salut. Finalment, agra-
ia la seva participaci6 al llarg de I’any i I’animava a
mantenir un estil de vida actiu i de registrar la seva
propia practica d’exercici fisic saludable.

Recollida de dades

Es pretenia que la recollida de dades no generés fei-
na afegida a la tasca habitual dels professionals sanitaris.
Les dades basals incloien: data de naixement, génere,
motiu de derivaci6, professional que derivava, medica-
ci6 rellevant i altres informacions que els professionals
consideraven rellevants per a I’elaboracié del PEFI.
S’utilitzava el marc RE-AIM (Estabrooks & Gyurcsik,
2003; Glasgow et al., 1999) per avaluar-ne I’aplicabili-
tat. La faula 5 il-lustra les variables primaries i secunda-
ries i la temporalitat de recollida de dades.

Abast. L’index de participacié dels pacients elegi-
bles, obtingut de la base de dades del proveidor de salut,
invitacions a participar i pacients que ho rebutgen com
també el nombre de pacients finalment derivats.

Efectes. Dades cliniques (pes, algada, perimetre de
cintura, tensi6 arterial, freqiiencia cardiaca en repos i
components bioquimics extrets d’analitica sanguinia amb
dades com glicémia, colesterol total, HDL, LDL, trigli-
cerids i hemoglobina glicada). Qualitat de vida amb el
SF-12v2 i una pregunta senzilla comparant la percepcid
subjectiva de benestar en dos moments: “Com creus que
és la teva salut en general: millor, pitjor o igual que el
dia que vas comencgar el Programa CAMINEM?” Les
dades sobre demanda assistencial, és a dir, el nombre de
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-~
Table 5. Evaluation measures and schedule of assessments

better, worse, or the same as the day you started the
CAMINEM?’ Health services use (i.e., the number
of monthly visits with practitioners) data will be ob-
tained from the health provider database, and will be
measured as a ratio of number of the visits to the GP
or community nurse per month.

Participants will be distributed into four groups
according to two determinants: (a) PA behaviour
at baseline, after recoding ClassAF scores as insuf-
ficiently active (0 to 5) or sufficiently active (6 and
above) and (b) intervention adherence for six months.
Microsoft® Office Excel 2003 will be used for data
treatment and the software PASW statistics (release
18.0.0) for all analyses. Continuous variables that
statistically differ between groups at baseline (i.e.,
confounding factors) will be used as covariates. Anal-
yses of variance will be used for variables following
normal distribution. Non-parametric tests will be ap-
plied for variables that are not normally distributed.

Adoption. The participation rate among the to-
tal number of potentially participant agents obtained
from the PHC list of staffed workers.

-
Taula 5. Variables i temporalitat

visites a ’EAP, s’obtenien a partir de la base de dades
del proveidor de salut i s’avaluaven com la mitjana del
nombre de visites per mes.

Per avaluar els efectes a nivell individual es distri-
buien els participants en quatre grups a partir de dues
variables: (a) habit d’AF basal, després de codificar el
resultat del ClassAF en insuficientment actiu (de 0 a 5)
o suficientment actiu (6 o major), i (b) adheréncia a la
intervencié durant un minim de sis mesos. Per tractar
les dades s’utilitzava el programari Microsoft® Offi-
ce Excel 2003 i el PASW Statistics (Release 18.0.0)
per a totes les analisis. Les variables continues basals
que eren estadisticament significatives entre els grups
s’utilitzaven com a covariables. Per a les variables que
segueixen una distribucié normal s’aplicaven analisis
de variancia i per altra banda es feien tests no parame-
trics per a les variables que no seguien una distribucid
normal.

Adopcié. L’index de participaci6 entre tots els pro-
fessionals dels EAP que potencialment hi podien parti-
cipar. El nombre total s’obtenia de la plantilla de cada
CAP.
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Implementation. Implementation will be meas-
ured at individual level by assessing participants’
adherence, that is, the extent to which participants
follow the exercise prescriptions using learned
skills and CAMINEM features. Exercise prescrip-
tion adherence will include: (1) retention days, (2)
attendance at follow-up meetings, and (3) exercise
compliance. To be compliant they should com-
plete more than 50% of the prescribed exercise
days. Also, their self-reported duration, type and
intensity should be completed at more than 50%
of the original prescription. Regular PA behaviour
will be assessed to monitor compliance before and
after the intervention. Reasons for dropping out
will be recorded directly from participants. The
6-month assessment will be a critical breakpoint
since most dropouts occur within that time when
starting a PA program (Robison & Rogers, 1994).
Participants included longer than that will be con-
sidered as retained but not necessarily adhered to
the intervention. They may attend follow-up meet-
ings but may not exercise as intended (e.g., less
frequently). Safety will be measured as the num-
ber of adverse events reported by either partici-
pants or practitioners while exercising.

Maintenance of exercise prescriptions in the PHC
centres participating will be assessed at six and 12
months as the number of prescriptions delivered by
the practitioners after the whole 18-month interven-
tion.

Results and discussion

This study would be, to our knowledge, the first
pragmatic study assessing the feasibility of an exer-
cise prescription intervention in primary health-care
settings based on matching exercise training princi-
ples and public health promotion. In similar previ-
ous studies, interventions in primary health-care set-
tings focused primarily in its effectiveness or efficacy
both in Spain (Garcia-Ortiz et al., 2010; Grandes et
al., 2011; Martin-Borras et al., 2014; Pardo et al.,
2014) and elsewhere (Aittasalo, 2008a; Aittasalo et
al., 2006; Isaacs et al., 2007; Kallings et al., 2008;
Leijon, 2009; Patrick et al., 1994; Smith, Bauman,
Bull, Booth, & Harris, 2000; J. Serensen, Serensen,
Skovgaard, Bredahl, & Puggaard, 2010; J. B. Se-
rensen et al., 2006; Swinburn et al., 1998; Van Sluijs
et al., 2005).

Implementacié. S’avaluava a nivell individual, va-
lorant 1’adheréncia per part dels participants, és a dir,
fins a quin punt els participants seguien les prescripcions
d’exercici basades en el Programa CAMINEM. La va-
loracié de I’adheréncia incloia: (1) dies de retencid;
(2) assistencia a les cites de seguiment, i (3) el compli-
ment de les prescripcions. Per considerar un participant
adherit calia que la freqii¢éncia d’exercici fos, almenys,
un 50% del que s’havia acordat, com també que la du-
rada anotada al diari, el tipus (caminada seguint la ruta)
i la intensitat seguissin almenys un 50% del que s’havia
acordat. L habit d’AF s’avaluava per fer un seguiment
del compliment abans i després de la intervencid. S’en-
registraven els motius d’abandonament que manifestes-
sin les i els participants. L’avaluaci feta al sis¢ mes
era de maxima importancia ates que es considera que la
majoria d’abandonaments ocorren durant els sis primers
mesos un cop S’inicia un programa d’AF (Robison &
Rogers, 1994). Podria ser que un participant es mantin-
gués més de sis mesos perd no necessariament s’hagués
adherit al programa, és a dir que no seguis el PEFI esta-
blert. Per dltim es valorava la seguretat de la intervencio
tenint en compte el nombre d’efectes secundaris derivats
de I’exercici que es comentessin, directament pel partici-
pant o bé per algun professional.

Manteniment. Es valoraven els PEFI fets als CAP
després de sis i 12 mesos un cop el TUCAFE acabava
tota la fase d’intervencié de 18 mesos.

Resultats i discussio

Possiblement aquest estudi sigui el primer que avalui
I’aplicabilitat d’una intervencié de prescripcid d’exercici
fisic dut a terme en diversos CAP que es basi en els prin-
cipis d’entrenament esportiu (individualitzaci6 i progres-
si6 de les carregues, entre d’altres) i en els de promocié
de la salut. En altres estudis previs, les intervencions
realitzades en algun CAP se centraven principalment en
I’efectivitat o eficacia d’intervencions centrades en la
promocié d’AF (centrades en reduir sedentarisme més
que en la dosi d’exercici fisic), tant a 1’estat espanyol
(Garcia-Ortiz et al., 2010; Grandes et al., 2011; Mar-
tin-Borras et al., 2014; Pardo et al., 2014), com en al-
tres contextos (Aittasalo, 2008a; Aittasalo et al., 2000;
Isaacs et al., 2007; Kallings et al., 2008; Leijon, 2009;
Patrick et al., 1994; Smith, Bauman, Bull, Booth, &
Harris, 2000; J. Serensen, Serensen, Skovgaard, Bre-
dahl, & Puggaard, 2010; J. B. Serensen et al., 2006;
Swinburn et al., 1998; Van Sluijs et al., 2005).
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The results of this study will permit to reflect its
public health impact, to monitor individualized exer-
cise prescription rather than just changes on PA be-
haviour, and to compare its outcomes with other PA
interventions (Aittasalo et al., 2006; Elley, Kerse,
Arroll, & Robinson, 2003; Giné-Garriga et al., 2013;
Grandes et al., 2011; Isaacs et al., 2007; Leijon et
al., 2008; Martin-Borras et al., 2014; Pardo et al.,
2014; Smith et al., 2000; J. Serensen et al., 2010;
Van Sluijs et al., 2005).

Instead of developing practice procedures from
evidence-based studies, some suggest collecting evi-
dence from practice-based research (Green & Glas-
gow, 2006). Whichever pathway decision-makers
and research groups take, there is no doubt that we
need to bridge the gaps between research and prac-
tice. The CAMINEM emerges from practitioners’
collaboration rather than being solely directed by
policy-makers. Adoption of the CAMINEM by prac-
titioners is fundamental to implement sustainable in-
terventions. The design of the intervention using the
CAMINEM features provide answers to some bar-
riers for promoting PA reported by Catalan practi-
tioners (Puig-Ribera et al., 2005), like the lack of
clarity regarding medico-legal responsibility, which
has also been shown as a barrier for British practi-
tioners (Graham, Dugdill, & Cable, 2005). Liability
for any harm caused after the prescription of exercise
is unclear in Spain. Sport law specialists and fitness
professionals were consulted regarding the CAMI-
NEM procedures and all considered the intervention
to promote safe exercise prescription under the cur-
rent regulations.

Conclusions

Although similar collaborations between ExPh
and health practitioners have been previously re-
ported in and out of PHC settings this collaborative
model where an ExPh works alongside the physi-
cians and community nurses, in a designated of-
fice next to their surgeries, is perhaps a pioneering
model in Spain. Relevant information will arise for
further changes in public policies and procedures in
order to adapt to the changing environment. Dis-
semination of the feasibility results may be inter-
esting for policy makers in Catalonia, Spain, and
other territories with similar public health-care ad-
ministration. In such case, it should be addressed to

Els resultats d’aquesta recerca permetran reflectir 1’im-
pacte que té sobre la salut publica una intervencié d’aquest
tipus, fer el seguiment objectiu d’una prescripcié d’exercici
fisic individualitzada més enlla del simple consell centrat
en I’habit d’AF, i també servira per comparar els resul-
tats amb altres intervencions d’AF (Aittasalo et al., 2006;
Elley, Kerse, Arroll, & Robinson, 2003; Giné-Garriga et
al., 2013; Grandes et al., 2011; Isaacs et al., 2007; Lei-
jon et al., 2008; Martin-Borras et al., 2014; Pardo et al.,
2014; Smith et al., 2000; J. Serensen et al., 2010; Van
Sluijs et al., 2005).

Hi ha personal investigador que recomana obtenir
evidencia a partir de recerques basades en la practica
enlloc de desenvolupar protocols a partir d’estudis ba-
sats en evidéncia (Green & Glasgow, 2006). Qualse-
vol direccié que els equips de gestors i d’investigadors
prenguin precisa d’establir ponts entre la recerca i la
practica professional. El Programa CAMINEM sorgeix
de la col-laboraci6é entre professionals enlloc de ser
una proposta vertical proposada per gestors publics i/0
politics. L’adopcié del CAMINEM per part dels pro-
fessionals sanitaris és fonamental per implementar in-
tervencions que es puguin mantenir al llarg del temps.
Per aquest motiu el disseny del Programa CAMINEM
respon a algunes de les barreres manifestades per part
d’equips professionals de 1’atenci6 primaria catalana
(Puig-Ribera et al., 2005), com per exemple la falta
de claredat en relacié amb la responsabilitat medicole-
gal dels professionals, barrera que també han assenya-
lat professionals britanics (Graham, Dugdill, & Cable,
2005). A T’estat espanyol no és clara la carrega de res-
ponsabilitat en el cas que un participant tingui proble-
mes de salut derivats del compliment d’una prescripcid
d’exercici fisic. Per dissenyar aquest Programa es van
consultar especialistes en dret esportiu i professionals
del mon del fitnes i tots van considerar que aquesta in-
tervencié inclou ’elaboraci6 d’un PEFI amb seguretat
tot seguint la normativa actual.

Conclusions

Malgrat que s’han publicat intervencions semblants
on col-laboren TUCAFE 1 altres professionals de la
salut tant als CAP com a fora d’aquests, aquest model
col-laboratiu on la figura d’'un TUCAFE treballa de cos-
tat amb metges de familia i professionals d’infermeria
és, possiblement, un model pioner a I’estat espanyol.
Els resultats proveiran informaci6 rellevant amb 1’objec-
tiu que les politiques publiques i els protocols vers la
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professionals involved in health and exercise pro-
motion: physicians, exercise specialists and nurses
among others. Cost-benefit studies of pragmatic in-
terventions as the CAMINEM may be of interest for
future study designs.

Other considerations

The Clinical Investigation Ethics Committee
of the IDIAP Jordi Gol, Barcelona, approved this
study. All procedures and interventions follow the
ethical principles of the Declaration of Helsinki.
The ExPh is a member of the national exercise
professional association COPLEFC and a holder
of civil responsibility insurance in accordance with
Catalan regulations on practicing exercise profes-
sionals.

Members of the healthcare administration will
extract health data requested for the purpose of this
study. Documents with medical information will be
filed and kept in the PHC centre.
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Abstract

The aim of this research paper was to learn about the most
effective Physical Education material resources to improve
gross motor development of students aged from 6 to 9 depending
on their gender and age. The sample of 982 schoolchildren was
divided into three experimental groups according to the type of
consumable material and a control group. The TGM-2 test pro-
cedure was used by means of a pre-test and a post-test after an
intervention lasting 14 sessions. The difference in direct scores
in the two areas (locomotor and object control) was higher in the
experimental groups (p-value < 0.05). This difference is higher
with the use of alternative materials, followed by only balls and
without balls in both educational stages and in both genders,
except for second stage girls where the best results are found in
the only balls experimental group of materials.

Keywords: gross motor development, physical education,
material resources

Resum

L’objectiu de la recerca ha estat congixer els recursos ma-
terials d’educacid fisica més eficacos per millorar el desenvo-
lupament motor gros de I’alumnat de 6 a 9 anys, en funcié del
seu sexe i edat. La mostra de 982 escolars es va dividir en tres
grups experimentals segons el tipus de material fungible i un
grup de control. Es va emprar el test TGM-2, mitjancant un
pretest i un postest després d’una intervencié de 14 sessions. La
diferéncia de puntuacions directes en els dos ambits (locomotriu
i control d’objectes) va ser major en els grups experimentals
(p-valor<0.05). Aquesta diferéncia resulta més elevada amb
I"4s de materials alternatius, seguit de només pilotes i sense pi-
lotes en tots dos cicles educatius i en els dos sexes, excepte per
a les nenes de segon cicle, on els millors resultats es produeixen
en el grup experimental de materials només pilotes.

Paraules clau: desenvolupament motor gros, educacio fisi-
ca, recursos materials

Introduction

Motor development is the continuous process of
change in motor behaviour throughout life which re-
flects the interaction of the environment and experienc-
es (external factors) with the maturation and growth of
the body (internal factors) (Gallahue & Ozmun, 2006;
Ulrich, 2002). This is one of the most relevant basic
movement patterns which exerts the greatest influence
on subsequent stages (Ruiz, Mata & Jiménez, 2007)
(Barela, 2013) whilst at the same time being the one
that best predicts the possibilities of doing physical ex-
ercise in the future (Lopes, Rodriguez, Maia & Mali-
na, 2011). Gross motor development has been defined
in numerous ways and mostly in terms of coordination
(Hernandez & Velazquez, 2004), which in many cases
can lead to a conspicuous lack of specificity regarding

Introduccio

El desenvolupament motor és el procés continu de
canvis en el comportament motor al llarg de la vida,
que reflecteix la interaccié de I’entorn i les experiéncies
(factors externs) amb la maduracid i el creixement de
I’organisme (factors interns) (Gallahue & Ozmun, 2006;
Ulrich, 2002). Aquest és un dels patrons basics de mo-
viment més rellevants i amb més influéncia sobre etapes
segiients (Ruiz, Mata, & Jiménez, 2007) (Barela, 2013)
i el que millor prediu les possibilitats de practica d’acti-
vitat fisica en el seu futur (Lopes, Rodriguez, Maia, &
Malina, 2011). Moltes son les definicions que s’han do-
nat al desenvolupament motor gros i en la seva majoria
vinculades amb la coordinaci6é (Herndndez & Velazquez,
2004), la qual cosa en molts casos pot portar a provocar
una notoria falta de concrecid sobre el seu tractament.
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its treatment. At the expert meeting held at Granada
the Faculty of Educational Sciences in 2000 it was
agreed to relate and define coordination using the ter-
minology set forth by Grosser, Hermann, Tusker &
Zintl (1991), with certain other contributions (Castaiier
& Camerino, 1996), as: “The set of abilities that pre-
cisely organise and regulate all the partial processes of
a motor act based on a pre-defined motor aim. This
organisation must be approached as an adjustment be-
tween all the forces produced, both internally and ex-
ternally, considering all the degrees of freedom of the
motor apparatus and the existing changes in the situa-
tion” (Lorenzo, 2006).

Gross motor development occurs when the body
responds to a stimulus by carrying out a movement
that will allow it to move within space in a controlled
manner with precise execution and mastery, thus
making an effective movement. This is the explana-
tion why this capacity has been classified according
to the sensory organs involved or the body segments
that take part in the movement. When all parts of the
body are required, it is called a general-dynamic (Le
Boulch, 1991), global or general (Lora, 1991), or
general dynamic (Hernandez, 2008). When greater
precision of movements is required, it is defined as:
specific-segmental, hand-eye, segmental dynamic. As
part of the concept of gross motor development, Ul-
rich (2002) differentiates in his test between locomo-
tor skills and those that require object control.

Gross motor development at school age has been
analysed by relating motor coordination with the in-
fluence of morphology (Freitas et al., 2015), learn-
ing in sports (Bastik, Kalkavan, Yamaner, Sahin &
Gullu, 2012; Teixeira, Viana & Vieira, 2010; Vant-
tienen, Blomquist & Hakkinem, 2010), the effect of
music on manipulative coordination (Castafier, Tor-
rents, DinuSova & Antequera, 2008), the assessment
of this ability in the regions of the Azores (Lopes,
Maia, Silva & Seabra, 2003), Florian6polis (Collet,
Folle, Pelozin & Botti, 2008), Flanders (Vandorpe
et al., 2010) and Barcelona (Torralba, Vieira and
Lleixa, in press), social status and levels of adipos-
ity (Bustamante et al., 2008), intellectual disabilities
(Abouzeid, 2012), poor motor skills (Bardid et al.,
2013), (Oliveira, Pires, Santos & Oliveira, 2011),
(Farhat et al., 2016) and health (Ruiz Pérez, Jiménez,
Ramoén and Penazola, 2015).

A number of teaching factors are involved in the
evolutionary process of the gross motor development of

En la reunié d’experts celebrada a la Facultat de Cien-
cies de I’Educacié de Granada el 2000, es va acordar
relacionar i definir la coordinacié segons el terme de
Grosser, Hermann, Tusker i Zintl (1991), amb alguna
altra aportacié (Castafier & Camerino, 1996), com: “El
conjunt de capacitats que organitzen i regulen de forma
precisa tots els processos parcials d’un acte motor en
funcié d’un objectiu motor preestablert. Aquesta orga-
nitzaci6 s’ha d’enfocar com un ajust entre totes les for-
ces produides, tant internes com externes, considerant
tots els graus de llibertat de I’aparell motor i els canvis
existents de la situaci6” (Lorenzo, 2006).

El desenvolupament motor gros es produeix quan, en
presentar-se un estimul, 1’organisme respon amb 1’exe-
cucié d’un moviment que li permetra desplacar-se a 1’es-
pai de forma controlada, amb execuci6 precisa i mestrat-
ge, realitzant d’aquesta forma un moviment eficag. Aixo
justifica que aquesta capacitat s’hagi classificat segons
els organs sensorials implicats o els segments corpo-
rals que intervenen en el moviment. Quan s’exigeixen
totes les parts del cos, es parla de dinamic-general (Le
Boulch, 1991), global o general (Lora, 1991), o dina-
mic general (Hernandez, 2008). Quan s’exigeix una ma-
jor precisi6é dels moviments, es defineix com especific-
segmentari, aspecte-motriu, dinamic segmentari. Com a
part del concepte de desenvolupament motor gros, Ul-
rich (2002) diferencia en el seu test entre habilitats loco-
motrius i les que exigeixen un control d’objectes.

El desenvolupament motor gros en 1’edat escolar
s’ha analitzat relacionant la coordinacié motriu amb: la
influencia de la morfologia (Freitas et al., 2015), I’apre-
nentatge en els esports (Bastik, Kalkavan, Yamaner, Sa-
hin, & Gullu, 2012; Teixeira, Viana, & Vieira, 2010;
Vanttienen, Blomquist, & Hakkinem, 2010), I’efecte de
la musica sobre la coordinacié manipulativa (Castaiier,
Torrents, DinuSova, & Antequera, 2008), la valoraci6
d’aquesta capacitat a la regié de Acores (Lopes, Maia,
Silva, & Seabra, 2003), Florianopolis (Collet, Cardi,
Pelozin, & Botti, 2008), Flanders (Vandorpe et al.,
2010) i Barcelona (Torralba, Vieira, & Lleixa, en prem-
sa), I’estatus social i nivells d’adipositat (Bustamante et
al., 2008), la discapacitat intel-lectual (Abouzeid, 2012),
el nivell motriu deficient (Bardid et al., 2013), (Oli-
veira, Pires, Santos, & Oliveira, 2011), (Farhat et al.,
2016) i la salut (Ruiz Pérez, Jiménez, Ramén, & Pefia-
zola, 2015).

En el procés evolutiu del desenvolupament motor
gros dels escolars intervé un conjunt d’elements didac-
tics, un dels quals sén els recursos materials especifics
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schoolchildren, one of which is the specific material re-
sources of Physical Education (PE). This factor has the
twofold role of helping teachers to describe and clarify
the concepts included in the curriculum so they can be
understood by students whilst also proposing teaching sit-
uations that are conducive to learning experiences. These
materials will no longer be standardised aims or resourc-
es with mechanical patterns of motor action and instead
will become means that make it easier for teachers to
make decisions regarding the curriculum they have to im-
plement (Fernandez, 1999). This same author differenti-
ates between two large groups of PE-specific materials:

® Consumables (for PE, sports, alternative and
control and measurement), with greater wear
and tear due to continued use and which must
be replaced at the start of each school year.

e Non-consumables, i.e. the ones that do not wear
out easily and do not have to be replaced each
school year, although maintenance that prolongs
their working life is advisable. There are two
types: fixed and mobile.

Gross motor development plays an important role
in growth and takes place in particular during pre-
school and infant school years (Gallahue & Cleland-
Donnelly, 2003), especially between 6 and 9 years of
age (Cenizo, Ravelo, Ramirez & Fernindez, 2015).

The aim of this study was to learn about the im-
pact of the use of PE-specific materials on the acqui-
sition and improvement of locomotor skills in terms
of the gross motor development and object control
of students aged 6 to 9. In lockstep it also analysed
which types of materials were most effective in im-
proving gross motor development in relation to the
students’ gender and age and also establish the ef-
fectiveness of an educational intervention programme
which uses different types of PE-specific materials to
improve gross motor development.

No study has been found in the literature review
carried out which analyses the use of material re-
sources linked to gross motor development.

Methodology
Design

As part of this experimental research a two-level
factorial design with fixed effects was used (Bisque-
rra, 2004), intervening through the teaching-learning

d’educaci6 fisica (EF). Aquest element ha d’assumir la
doble funcié de facilitar al professorat la labor d’infor-
mar i aclarir els conceptes inclosos en el curriculum per
a la seva comprensi6 per part de I’alumnat, al mateix
temps que proposar situacions docents que provoquin
experiéncies d’aprenentatge. Aquests materials deixaran
de ser finalitats o recursos estandarditzats amb patrons
mecanics d’accié motriu, per convertir-se en mitjans
que facilitin al professorat la presa de decisions sobre el
curriculum que han de desenvolupar (Fernandez, 1999).
Aquest mateix autor diferencia dos grans grups de mate-
rials especifics d’EF:

¢ Fungibles (d’EF, esportius, alternatius i de control
i mesurament), amb major desgast per un Us conti-
nuat i que cada curs han de ser renovats.

¢ No fungibles, que no es deterioren facilment amb
I’tis 1 no han de ser reposats cada curs de forma
obligatoria, encara que convé un procés de mante-
niment que perllongui la seva vida. N’hi ha de dos
tipus: fixos i mobils.

El desenvolupament motor gros exerceix un paper
important en el creixement i es desenvolupa noblement
durant el periode preescolar i primers anys escolars
(Gallahue & Cleland-Donnelly, 2003), especialment en-
tre els 6 i els 9 anys (Cenizo, Ravelo, Ramirez, & Fer-
nandez, 2015).

L’objectiu del present estudi ha estat coneixer la re-
percussié que té 1’Gs dels materials especifics d’EF en
I’adquisicié i millora del desenvolupament motor gros
tan locomotriu com de control d’objectes de 1’alumnat de
6 a 9 anys. Paral-lelament, també es va pretendre ana-
litzar quins tipus de materials eren els més eficacos per
millorar el desenvolupament motor gros en relacié amb
el sexe 1 I’edat de 1’alumnat, aixi com establir 1’eficacia
d’un programa d’intervenci6 educativa en el qual s’em-
prin diferents tipus de materials especifics d’EF per a la
millora del desenvolupament motor gros.

En la revisi6 realitzada no s’ha trobat cap estudi que
analitzi 1’Gs dels recursos materials vinculats al desenvo-
lupament motor gros.

Metodologia
Disseny

En aquesta recerca experimental es va emprar un dis-
seny factorial de dos nivells d’efectes fixos (Bisquerra,
2004), intervenint mitjancant el procés d’ensenyament-
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process to improve gross motor development in first
(6-7 years old) and second (8-9 years old) stage stu-
dents in primary education through handling diverse
PE-specific materials

The independent variables were the material re-
sources used (Fernandez, 1999) (sports consumables
that are not balls, sports consumables that are only
balls and alternative consumables), age by the educa-
tional stage they were doing (first and second stages
of primary education) and gender (boys and girls).
The dependent variable analysed was gross motor de-
velopment by means of the two types established by
Ulrich (2002): object control and the locomotor field.

Sample

The sampling method used was intentional non-
probabilistic (Bisquerra, 2004) and the selected sam-
ple contained 982 schoolchildren from Seville and its
surrounding province; 49.6% boys and 50.4% girls.
Likewise, 51.42% were from the first (6 and 7 years)
and 48.57% from the second (8 and 9 years) stage
(Table 1).

Twenty schools were invited to take part, but
only eight accepted and delivered all the approval
documentation from the School Council and from at
least one of the Physical Education teachers; this is
the reason why there are differences in the number

aprenentatge per a la millora del desenvolupament motor
gros en I’alumnat de primer cicle (6 i 7 anys) i segon (8 i
9 anys) de primaria, mitjancant la manipulaci6 de diversos
materials especifics d’EF.

Les variables independents van ser: els recursos ma-
terials empleats (Ferndndez, 1999) (fungibles esportius
sense pilotes, fungibles esportius només pilotes i fungi-
bles alternatius), I’edat mitjancant el cicle educatiu que
cursaven (primer i segon cicle d’educacid primaria) i el
sexe (nens i nenes). Mentre que les variables dependents
analitzades va ser el desenvolupament motor gros, mit-
jancant els dos tipus establerts per Ulrich (2002): el con-
trol d’objectes i I’ambit locomotriu.

Mostra

El metode de mostreig utilitzat ha estat el no proba-
bilistic intencional (Bisquerra, 2004) i la mostra selec-
cionada van ser 982 escolars de Sevilla i la seva pro-
vincia; el 49.6% nens i el 50.4% nenes. Igualment, el
51.42% van ser de primer cicle (6 i 7 anys) i el 48.57%
del segon (8 i 9 anys) (taula 1).

Es van convidar a participar a 20 centres, pero sola-
ment vuit van acceptar i van lliurar tota la documentacio
d’aprovaci6 per part del Consell Escolar i d’almenys un
dels professors d’EF, motiu pel qual existeixen dife-
réncies en el nombre de participants entre els col-legis.
Els centres participants van ser quatre publics i quatre

1and 2 6-7 years 40 88 Alternative consumables: pompoms, featherballs, frisbees, floorball sticks, floorball
8-9years 38 44 balls and rings
. 6-7 anys 40 33 Fungible alternatiu: Pompons, discos voladors, estics de floorball, pilotes de floorbal i
1i2 )
8-9 anys 38 44 rings
S S 6-7 years 81 87 Sports consumables (not balls): Hoops, ropes, clubs, badminton rackets and badminton
$ g 3and4
g e 8-9years 61 55 shuttlecocks-
‘é_ E_ 3i4 6-7 anys 81 87 Fungible esportiu (no pilotes): cércols, cordes, maces, raquetes de badminton i volants
Rl 8-9 anys 61 55  de badminton
5and 6 6-7 years 99 101  Sports consumables (only balls): Rugby balls, volleyball balls, handball balls, basketballs,
8-9years 87 94 soccer balls, tennis balls, sports balls
5i6 6-7 anys 99 101  Fungible esportiu (només pilotes): pilotes de rughi, pilotes de voleibol, pilotes de handbol,
8-9 anys 87 94 pilotes de basquet, pilotes de futbol, pilotes de tennis, pilotes esportives
o 7and 8 6-7 years 38 34 . . .
€ _ 8-9years 57 57 They continued with their syllabus
= g . 6-7 anys 38 34 Van seguir amb la seva programacio
&5 7i8
=8 8-9 anys 57 57

PN

Table 1. Distribution of the sample

PN

Taula 1. Distribucié de la mostra
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of participants between schools. The participating
schools were four state and another four state-assisted
schools. They were distributed into experimental and
control groups depending on the availability of teach-
ers to modify their syllabus (control or experimental)
and the existence of the material resources needed to
conduct the sessions in the school (experimental alter-
natives, experimental sports using only balls, experi-
mental sports not using balls).

Instrument

The instrument used was the TGMD-2 test (Ul-
rich, 2002). It is a gross motor development control
tool consisting of twelve motor skills tests, six for the
locomotor sub-test and six for the object control sub-
test. Raw scores are obtained for both sub-tests that
are coded in standard scores by age and gender and
later on gross motor quotient and age equivalent.

Analytical Procedure

In the experimental schools the process was un-
dertaken by conducting sessions in which only one
kind of assigned material was used. In the control
schools the sessions were conducted without modifi-
cations, just as they were scheduled in the standard
syllabus by the PE teachers to ensure the neutrality of
the results.

Prior to the intervention, all the students were ini-
tially assessed to appraise the degree of gross motor
development that was their baseline using TGMD-2
(Ulrich, 2002). Subsequently, the three experimen-
tal groups carried out the 14 sessions based on object
control coordination using teaching techniques involv-
ing both direct instruction and also inquiry depend-
ing on the task to be done with specific and different
material resources in each school. The sessions were
devised by a group of experts formed by three Physi-
cal Exercise Science graduates, two of them special-
ist Physical Education teachers with several years of
experience as teachers in this educational stage. The
programme was agreed upon with the teachers who
later had to implement it in their classes. Once the in-
tervention had concluded, the same TGMD-2 test was
given again to the experimental group and the control
group.

The procedures used to carry out this study were
performed after obtaining informed consent from

concertats. Es van distribuir en grups experimentals i de
control en funci6é de la disponibilitat del professorat a
modificar la seva programacié (control o experimental)
i a ’existencia de recursos materials al centre necessaris
per desenvolupar les sessions (experimentals alternatius,
experimentals esportius només pilotes, experimentals es-
portius sense pilotes).

Instrument

L’instrument emprat ha estat el test TGMD-2 (Ul-
rich, 2002). Es tracta d’una eina de control del desen-
volupament motor gros que consta de dotze proves d’ha-
bilitats motrius, sis pel subtest locomotriu i sis per al
control d’objectes. S’obtenen unes puntuacions brutes
per a tots dos subtest que es codifiquen en puntuacions
estandard segons edat i sexe i posteriorment en quocient
motor gros i equivalent edat.

Procediment

Als centres experimentals es va intervenir desenvo-
lupant sessions en les quals es va emprar solament un ti-
pus de material assignat. Als centres assignats de control
es van desenvolupar les sessions sense modificacions, tal
com estaven previstes a la programacid habitual per part
del professorat d’EF per garantir la neutralitat dels re-
sultats.

Préviament a la intervencid, tots els escolars van ser
avaluats inicialment per valorar el grau de desenvolupa-
ment motor gros del que partien, utilitzant el TGMD-2
(Ulrich, 2002). Posteriorment, els tres grups experimen-
tals van realitzar les 14 sessions basades en la coordi-
naci6 control d’objectes mitjangant tecniques d’ensenya-
ment tant d’instruccié directa com d’indagaci6 en funcié
de la tasca a realitzar amb recursos materials especifics
i diferents a cada centre. Les sessions van ser elabora-
des per un grup d’experts, format per tres llicenciats en
Ciencies de ’activitat fisica, dos dels quals eren mestres
especialistes en EF amb un important nombre d’anys
d’experiéncia com a docents en aquesta etapa. Aquest
programa es va consensuar amb els mestres, que poste-
riorment van haver d’aplicar-lo a les seves classes. Una
vegada finalitzada la intervencio es va tornar a aplicar el
mateix test TGMD-2, tant al grup experimental com al
de control.

Els procediments utilitzats per a la realitzacid
d’aquest estudi han estat realitzats després de 1’obtenci6
dels corresponents consentiments informats dels pares
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parents or guardians and the schools in line with cur-
rent ethical standards.

The research was analysed using the SPSS Statis-
tics 2.2 program after checking that the samples used
came from normally distributed populations, using as
a significance test the Kolmogorov-Smirnov statistic
(with the Lilliefors probabilities since the population
mean and the variance were unknown and needed to
be estimated).

In most cases there was an absence of normality
in the data. This breach of the assumption of nor-
mality made parametric analysis of the results of
the test inappropriate. However, with sample sizes
as in this case, the various parametric tests used
in the study are usually considered sufficiently ro-
bust.

The assumption of homogeneity of the data for
the different subgroups was analysed using Lev-
ene’s test, observing that in the majority of cases
this assumption was also breached. The Mann-
Whitney U test was performed to check whether
there were any significant differences between in-
dependent groups using the standardised scores.
The Wilconxon test was conducted for related sam-
ples to check whether there had been an increase in
the locomotor and object control test scores and in
the gross motor quotient and percentiles in a group.
Likewise, the Kruskal-Wallis H test was used to
study the effect of the material used based on the
different factors.

Results
Results by Gender

A descriptive study was made of the direct scores
obtained before and after the test and of the pre-test
and post-test differences. The analysis was conducted
based on gender and whether the students belonged
to the experimental or control group and it was found
that the difference in score was positive in both the
locomotor and object control fields. For both genders
it was higher in the experimental group than in the
control group (Table 2).

To analyse whether this improvement observed
in a descriptive way was statistically significant, the
Mann-Whitney U test was performed by gender and
whether there were significant differences before and
after the use of the materials in the standard scores

o tutors, aixi com dels centres docents, conforme a les
normes ¢tiques vigents.

L’analisi de la recerca es va realitzar utilitzant el
programa SPSS Statistics 2.2, amb la revisié previa de
les mostres emprades per assegurar-se que aquestes pro-
cedien de poblacions normalment distribuides, utilitzant
com a prova de significacié 1’estadistic de Kolmogorov-
Smirnov (amb les probabilitats de Lillieffors, ja que la
mitjana i la variancia poblacionals eren desconegudes i
necessitaven ser estimades).

En la majoria dels casos es va observar abséncia de
normalitat en les dades. Aquesta violacié del suposit
de normalitat va fer inadequada una analisi parametri-
ca dels resultats del test. No obstant aixo, amb mides
mostrals com en aquest cas, les diverses proves parame-
triques utilitzades en ’estudi es consideren habitualment
suficientment robustes.

Es va analitzar el suposit d’homogeneitat de les da-
des per als diferents subgrups, mitjancant 1’estadistic de
Levene, observant-se que en la majoria dels casos aquest
suposit també es violava. Es va realitzar la prova U de
Mann-Whitney per verificar si existien diferéncies signi-
ficatives entre grups independents, fent Us de les puntua-
cions estandarditzades. Per comprovar si s’havia produit
un increment en les puntuacions dels test locomotriu i con-
trol d’objectes, aixi com en el quocient motor brut i els
percentils, per a un mateix grup, es va realitzar la prova
de Wilconxon per a mostres relacionades. Igualment, per
estudiar I’efecte del material utilitzat en funcié dels dife-
rents factors, vam fer as de la prova H de Kruskal-Wallis.

Resultats
Resultats en funcio del sexe

Es va realitzar un estudi descriptiu de les puntua-
cions directes obtingudes abans i després del test, aixi
com de la diferéncia pretest i postest. L’analisi s’ha re-
alitzat en funci6 del sexe i de si I’alumnat pertanyia al
grup experimental o control. Es pot observar que tant
en 1’ambit locomotriu com en el de control d’objectes,
la diferéncia de puntuacié va ser positiva. Per a tots dos
sexes ha estat superior en el grup experimental que en el
control (taula 2).

Per analitzar si aquesta millora observada de for-
ma descriptiva era estadisticament significativa, rea-
litzem la prova U de Mann-Whitney. Analitzant-la en
funcié del sexe i de si existien diferéncies significatives
abans i després de 1’s dels materials en les puntuacions
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LSS M 39.84 40.63 41.82 43.30 40.48 41.86 42.18 43,02
20 PEL SD | DE 5.46 6.03 5.62 5.44 5.61 5.30 4.43 4.73
WS gocs M 38.8 40.58 42.48 44.30 34.55 37.40 40.18 42.24
PECO  sD |DE 6.88 6.34 5.40 5.43 7.67 7.38 5.32 4.86
LSS M 35.11 40.75 40.75 43,94 35.51 41.24 40.41 43,72
gg PEL SD | DE 5.51 6.16 5.20 3.57 4.59 4.44 5.39 3.88
2% socs M 34.41 38.87 39.83 42.60 32.14 37.38 36.97 39.68
PECO  sD |DE 6.07 6.91 5.83 5.32 5.85 6.27 7.09 6.57
LSS M 34.90 43.35 37.79 41.95 32.42 39.58 37.59 40.68
< PEL SD | DE 4.33 2.90 5.24 4.86 6.31 6.55 5.11 4.97
i socs M 37.10 42.78 36.61 41.11 32.97 37.79 35.36 38.95
PECO  SD |DE 4.53 3.87 6.57 5.73 5.48 7.7 5.72 4.54
LSS M 34.82 35.74 41.74 41.53 36.26 36.76 40.79 40.54
oo PEL SD | DE 8.28 8.26 6.28 6.35 7.96 7.46 7.28 7.40
©% 5005 M 31.74 31.74 40.65 40.74 29.44 29.06 36.11 37.09
PECO  sD | DE 8.19 7.70 7.76 7.00 9.37 9.06 7.93 7.76

-

Table 2. Statistics of the results of the different experimental and
control groups, before and after the intervention

in the locomotor and object control fields obtained in
the TMGD-2 (Table 2). First, it is worthwhile noting
that at a significance level of 5% there were no ap-
preciable differences between the control group and
the experimental group before the use of the materials
(p-value < 0.05). However, these differences are sig-
nificant in the results obtained in the post-test results
where they are larger in the experimental group in the
two motor development areas.

For the students of the experimental group, we
analysed whether the difference in scores obtained
in the TMGD-2 had been significant by gender.
To do this the Wilcoxon test for related samples
was used (Table 2). In all cases the mean differ-
ences were significant (p-value <0.05). To analyse
whether there were differences between both gen-
ders, the Mann-Whitney U test was applied to the
difference in scores, and it was observed that there
were no significant differences in the variations in
the test scores, so no differences were found based
on gender (Table 2).

-

Taula 2. Estadistics dels resultats dels diferents grups
experimentals i de control, abans i després de la intervencio

estandard en 1’ambit locomotriu i de control d’objectes
obtingudes en el TMGD-2 (taula 2). En primer lloc,
cal destacar que a un nivell de significaci6 del 5% no
s’aprecien diferéncies significatives entre el grup con-
trol i el grup experimental abans de 1’ds dels materials
(p-valor<0.05). No obstant aix0, aquestes diferencies
son significatives en els resultats obtinguts en el postest,
sent millors en el grup experimental en els dos ambits
del desenvolupament motor.

Per a I’alumnat del grup experimental, vam analitzar
si la diferencia de puntuacions obtingudes en el TMGD-2
havia estat significativa en funcié del sexe. Per a aixo
vam fer us de la prova de Wilcoxon per a mostres re-
lacionades (taula 2). En tots els casos les diferéncies de
mitjanes van ser significatives (p-valor <0.05). Per ana-
litzar si existien difereéncies entre tots dos sexes, apli-
quem la prova U de Mann-Whitney sobre la diferéncia
de puntuacions, podent observar que les diferéncies no
eren significatives en les variacions de les puntuacions
de les proves, per la qual cosa no es van trobar diferén-
cies en funci6 del sexe (faula 2).
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Results by Age (Stage)

In the descriptive study of the direct scores in
the post-test and pre-test of the TGMD-2 accord-
ing to age (stage) and the group to which the stu-
dents belonged, it was observed that in all cases
the experimental group obtained a positive differ-
ence in scores. They were higher than the ones
in the control group, which even shows negative
variations in some cases. On a descriptive level,
greater differences were obtained in the first stage
(Table 2).

The Mann-Whitney U test was performed to ana-
lyse based on age and the group they belonged to (ex-
perimental or control) whether there were significant
differences before and after the use of materials in the
scores obtained in TMGD 2. Significant differences
were obtained (p-value <0.05) in the results of the
different scores in both stages (Table 3).

Within the age factor (stage), we analysed in the
students of the experimental group whether the differ-
ence in scores obtained in the TMGD-2 was signifi-
cant. To do this the Wilcoxon test for related samples
was used and in all cases it was possible to reject the
null hypothesis that the means are equal and conclude
that the compared variables differ significantly (7a-
ble 3).

The Mann-Whitney U test revealed significant dif-
ferences in the score obtained in the locomotor area
and therefore in the gross motor quotient, with better
results obtained in the first stage (Table 3).

Results by Material Type

In the descriptive study of the use of the material,
increases in the post-test scores were observed in all
cases. This increase was greater when using some
types of material than when not using them (control
group). The material that had most influenced the
improvement of the results was the alternatives, fol-
lowed by balls only and not using balls (Table 2).

Following the Kruskal-Wallis H-test the hypothe-
sis that population means are equal can be dismissed.
This indicates that, although all the materials produce
significant improvements in the TMGD-2 score, both
at the locomotor and object control levels they are
significantly different from each other (Table 3).

To analyse which materials differ from each oth-
er, the Mann-Whitney U test was used accompanied
by the Bonferroni correction to control the error rate

Resultats en funcio de I’edat (cicle)

En I’estudi descriptiu de les puntuacions directes en
el post-test i pre-test del TGMD-2 en funcié de 1’edat
(cicle) i del grup al que pertanyia 1’alumnat, vam obser-
var que en tots els casos el grup experimental obté una
diferencia de puntuacions positiva, sent superiors que
les del grup de control, que fins i tot mostra variacions
negatives en alguns casos. A nivell descriptiu s’obtenen
majors diferéncies en el primer cicle (taula 2).

Es va realitzar la prova U de Mann-Whitney per
analitzar en funci6é de 1’edat i del grup al que perta-
nyien (experimental o control), si existien diferéncies
significatives abans i després de 1’Gs dels materials en
les puntuacions obtingudes en el TMGD-2. Es van ob-
tenir diferéncies significatives (p-valor <0.05) en els
resultats de les diferents puntuacions en tots dos cicles
(taula 3).

Dins del factor edat (cicle), vam analitzar en
I’alumnat del grup experimental si la diferéncia de pun-
tuacions obtingudes en el TMGD-2 era significativa.
Per a aix0, vam fer us de la prova de Wilcoxon per a
mostres relacionades, podent rebutjar en tots els casos
la hipotesi nul-la d’igualtat de mitjanes i concloure que
les variables comparades difereixen significativament
(taula 3).

D’acord amb la prova U de Mann-Whitney, es van
apreciar diferéncies significatives en la puntuacié obtin-
guda en I’ambit locomotriu i, per tant, en el quocient
motor brut, obtenint-se millors resultats en el primer ci-
cle (taula 3).

Resultats en funcio del tipus de material

En I’estudi descriptiu de 1’ds del material es van ob-
servar en tots els casos increments de la puntuacié en
el postest. Aquest augment era més gran si s’utilitzava
algun tipus de material que si aquest no s’emprava (grup
control). El material que més havia influit en la millora
dels resultats va ser el dels alternatius, seguit de només
pilotes i sense pilotes (faula 2).

Després de la prova H de Kruskal-Wallis podem
rebutjar la hipotesi d’igualtat de mitjanes poblacionals.
Aix0 indica que, encara que tots els materials produei-
xen millores significatives en la puntuacié del TMGD-2,
tant a nivell locomotriu com de control d’objectes, son
significativament diferents entre si (taula 3).

Per analitzar els materials que difereixen entre si, uti-
litzem la prova U de Mann-Whitney acompanyada de la
correccié de Bonferroni per controlar la taxa d’error (la
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Table 3. Summary contrast analysis of the standard scores and
the gross quotient of locomotor gross motor and object control
according to sex, stage and materials

(the probability of making Type I errors). Three
two-on-two comparisons (1-2, 1-3 and 2-3) then had
to be made; the application of the Bonferroni cor-
rection led us to base our decisions on a significance
level of 0.05/3 = 0.017. Given that two groups dif-
fered significantly when the critical level obtained
was less than 0.017, the use of the materials without
balls differed significantly from the use of balls or
of the alternative (p-value <0.017) and no differ-
ences were found between the use of the latter two
(Table 3).

Results by Material and Gender

It was observed that in both genders there was
an increase (positive differences) in the two areas of

F'S

Taula 3. Resum analisi de contrast de les puntuacions estandard
i el quocient brut de la motricitat grossa locomotriu i control
d’objectes en funcié del sexe, cicle i els materials

probabilitat de cometre errors de tipus I). Necessitavem
llavors fer tres comparacions dues a dues (1-2, 1-3 i 2-3);
I’aplicaci6 de la correccié de Bonferroni ens va portar a
basar les nostres decisions en un nivell de significaci6 de
0.05/3 =0.017. Considerant que dos grups diferien sig-
nificativament quan el nivell critic obtingut era menor de
0.017, I’Gs del material sense pilotes diferia significativa-
ment de I’as de Pilotes o de I’ Alternatiu (p-valor <0.017)
i no es van trobar diferéncies en 1’as d’aquests ultims en-
tre si (taula 3).

Resultats en funcio del material i el sexe

Es va observar que en tots dos sexes es produia un
increment (diferéncies positives) en els dos ambits del
test, independentment del material utilitzat. En nens i
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the test regardless of the materials used. In boys and
girls the increase was higher when alternative materi-
als were used, followed by only balls and non-use of
balls (Table 3).

Using the Mann-Whitney U test at a significance
level of 5%, significant differences in the increase in
locomotor and object control score were not found by
gender in any of the materials used (Table 4).

There are significant differences in the increases
in the means obtained through the Kruskal Wallis
test to analyse the influence of the material on the
sex variable (p-value <0.05). Applying the Bonfer-
roni correction, significant differences were found
in the use of non-ball materials with respect to the
alternative and balls only options (p-value <0.017).
The use of alternatives provided better results (7a-
ble 4).

Results by Material and Age
(Stage)

There is an increase in the scores in all the materi-
als used in both stages. The increase is higher when
the alternatives are used, followed by balls only and
non-use of balls (Table 4).

The Mann-Whitney U test revealed significant
differences (p-value <0.05) in the use of alterna-
tive materials and balls only in both stages. It is im-
portant to highlight the improvements obtained in
stage 1 in both the locomotor test and object control
(table 4).

Through the Kruskal Wallis test it was observed
that the increase only occurred in the object con-
trol score for the second stage (p-value >0.05).
Depending on the material used, no significant
differences could be guaranteed. With the Bonfer-
roni correction and by using the Mann-Whitney U
test it was concluded that the main differences are
between the non-use of balls with respect to the
other two types of materials (p-value <0.017),
except in the case of the increase in the object con-
trol score in the second stage where there were no
significant differences between the materials used
(Table 4).

nenes 1’increment era més elevat quan s’utilitzaven ma-
terials alternatius, seguit de només pilotes i sense pilotes
(taula 3).

Fent as del test U de Mann Whitney, a un nivell
de significaci6 del 5%, no trobem diferencies signi-
ficatives quant a I’increment de les puntuacions en
els ambits locomotriu i puntuacié de control d’objec-
tes en funcié del sexe, en cap dels materials utilitzats
(taula 4).

Hi ha diferencies significatives en els increments
en les mitjanes obtingudes a través de la prova H de
Kruskal Wallis per analitzar la influéncia del material
en la variable sexe (p-valor<0.05). Aplicant la cor-
recci6 de Bonferroni es van trobar diferencies signifi-
catives en 1’lis de materials sense pilotes pel que fa al
dels alternatius i només pilotes (p-valor <0.017). L s
dels Alternatius va proporcionar millors resultats (fau-
la 4).

Resultats en funcio del material i I'edat
(cicle)

Es produeix en tots dos cicles un increment de les
puntuacions en tots els casos del material utilitzat.
Aquest increment és més elevat quan s’empren els
alternatius, seguits de només pilotes i sense pilotes
(taula 4).

Fent as de la prova U de Mann Whitney es va ob-
servar ’existencia de diferéncies significatives (p-va-
lor<0.05) en I’Gs de materials alternatius i només pilo-
tes en tots dos cicles. Es important ressaltar les millores
obtingudes en el cicle 1, tant en la prova locomotriu
com en la de control d’objectes (taula 4).

Amb la prova de Kruskal Wallis es va observar que
I’increment solament s’havia produit en la puntuaci6
control d’objectes per a segon cicle (p-valor >0.05). En
funci6é del material usat no es van poder garantir dife-
réncies significatives amb la correccié de Bonferroni,
mitjancant la prova U de Mann-Whitney concloem que
les principals diferéncies s’han produit entre els sense
pilotes pel que fa als altres dos tipus de materials (p-va-
lor<0.017), excepte en el cas de I’increment en la pun-
tuacié control d’objectes del segon cicle, on no existien
diferéncies significatives entre els materials utilitzats
(taula 4).
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4
Table 4.
Contrast
analysis of
standard scores
and the gross
quotient of
locomotor gross
motor and
object control
according
to gender-
materials and
materials-stage

4

Taula 4.
Analisi de
contrast de les
puntuacions
estandard i el
quocient brut
de la motricitat
grossa
locomotriu

i control
d’objectes en
funcié dels
materials-sexe i
dels materials-
cicle
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Table 5. Statistical direct scores by experimental groups, gender Taula 5. Estadistics puntuacions directes en funcié de grups

and stage experimentals, sexe i cicle

Results by Material, Stage and Gender

It was observed that in all cases there is an in-
crease in locomotor and object control scores which
is greatest with the use of alternative materials, fol-
lowed by balls only and non-use of balls. An excep-
tion should be noted for second stage girls, where the
best results are produced in the balls only experimen-
tal group (Table 5).

Applying the Kruskal Wallis test to all the sub-
groups it was observed that only in the second stage
for both genders is there no significant influence of
one material with respect to the others. Following
use of the Mann-Whitney U test with the Bonferro-
ni correction, clearly significant differences (p-value
<0.017) were observed in the use of non-ball mate-
rials with respect to balls only and alternatives. No
significant differences were found between the alter-
natives and balls only materials except in the case of
boys in the locomotor field.

Discussion

Despite the relevance that all teachers seem to at-
tach to the use of materials in the specific PE edu-
cational process, insufficient research has been car-
ried out aimed at demonstrating their effectiveness.
Equally there are very few experimental studies
about gross motor development. In this study we
have tried to relate both elements through conducting
an intervention programme with different types of

Resultats en funcio del material,
el cicle i el sexe

Observem com en tots els casos es produeix un in-
crement en les puntuacions de 1’ambit locomotriu i de
control d’objectes, augmentant amb 1’Gs de materials
alternatius, seguit de només pilotes i sense pilotes. Cal
destacar una excepci6: per a les nenes de segon cicle, on
els millors resultats es produeixen en el grup experimen-
tal de materials només pilotes (faula 5).

Aplicant la prova de Kruskal Wallis a tots els sub-
grups, s’observa que solament en el segon cicle, per a
tots dos sexes, no hi ha una influéncia significativa d’un
material pel que fa als altres. Es van observar, després
de I’Gs del test U de Mann-Whitey amb la correcci6
de Bonferroni, clares diferéncies significatives (p-va-
lor<0.017) en I"ds de materials Sense Pilotes respecte
a Només Pilotes i Alternatius. No es van trobar diferén-
cies significatives entre els alternatius i Només Pilotes
excepte en el cas dels nens per a I’ambit locomotriu.

Discussio

Malgrat la rellevancia que tot el professorat sembla
donar a I’ocupaci6 dels materials en el procés educatiu es-
pecific de I’EF, poques sén les recerques que s’han rea-
litzat encaminades a la demostraci6 de la seva eficacia.
Tampoc s6n nombrosos els estudis experimentals que te-
nen com a objectiu el desenvolupament motor gros. En
aquest estudi s’han intentat relacionar tots dos elements a
través del desenvolupament d’un programa d’intervencid
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material resources in the three experimental groups
in the sample.

Derri and Pachta (2007) investigated the effect
of two different teaching styles, one based on com-
mand and the other involving teaching through guided
discovery, for the acquisition of manipulative motor
skills. They concluded that both styles contributed to
improving motor learning though guided discovery
contributed to a greater extent. Both techniques have
been used in our study. Thus the students in the ex-
perimental groups did 14 sessions lasting 60 minutes
aimed at gross motor development of object control.
There are several research papers in which a PE pro-
gramme with similar time characteristics was used
with the outcome of an improvement in motor devel-
opment (Robinson & Goodway, 2009).

In our study and by gender, there was a significant
improvement in the locomotor area and in object con-
trol in the experimental group with respect to the con-
trol group in both boys and girls. The boys presented a
somewhat greater improvement in the locomotor sub-
test and the girls in the object control sub-test with re-
spect to the locomotor group. This finding is similar to
the research undertaken by Jiménez and Arraya (2010)
with 6-year-old students, who found positive improve-
ments in both areas albeit not significant in manipula-
tive aspects or object control. This is explained by the
fact that in the manipulative patterns, the amount of
practice was not a determining factor in the acquisition
of the mature pattern and that it was possible that some
external factors had greater importance (teacher’s in-
structions, feedback, etc.). In our study the differences
in the TGMD-2 scores between the boys and girls in
the experimental group were not significant.

By age there were significant differences in the
scores obtained in the TGMD-2 sub-test before and
after the use of the different types of materials. The
first stage obtained a greater increase in performance
especially in the locomotor field. Diiger, Bumin, Uy-
anik, Aki & Kayihan (1999) indicate that in most mo-
tor patterns mature movement is achieved at the age
of six. In contrast, Haywood and Getchell (2009) in-
dicate that not all people achieve mature movement in
childhood and adolescence.

Finally and by the type of material used to per-
form the intervention, in all cases increases were
observed in the post-test scores with respect to the
pre-test scores. This shows that using specific mate-
rial resources favours an improvement in gross motor

amb diferents tipus de recursos materials en tres grups di-
ferents experimentals de la mostra.

Derri i Pachta (2007) van investigar 1’efecte de
dos estils d’ensenyament diferents, el basat en les or-
dres i I’ensenyament mitjancant el descobriment guiat,
per a 1’adquisicié d’habilitats motrius manipulatives.
Van concloure que tots dos estils contribuien a millo-
rar I’aprenentatge motriu pero el descobriment guiat hi
contribuia més. En el nostre estudi hem fet ts d’amb-
dues tecniques. En aquest sentit, 1’alumnat dels grups
experimentals va desenvolupar 14 sessions de 60 minuts
encaminades al desenvolupament motor gros de control
d’objectes. Diverses son les recerques en que es va uti-
litzar un programa d’EF de semblants caracteristiques
temporals, amb el resultat d’'una millora en el desenvo-
lupament motor (Robinson & Goodway, 2009).

En el nostre estudi, en funcié del sexe va existir
una millora significativa en 1’ambit locomotriu i en el
de control d’objectes, en el grup experimental pel que
fa al de control, tant en nens com en nenes. Els nens
van experimentar una major millora en el substest lo-
comotriu i les nenes en el substest de control d’objectes
pel que fa al locomotriu. En semblanca amb la recerca
desenvolupada per Jiménez i Arraya (2010) amb alum-
nat de 6 anys, que van trobar millores positives en els
dos ambits, encara que no significatives en el manipula-
tiu o control d’objectes. Es justifica argumentant que, en
els patrons manipulatius, la quantitat de practica no era
un factor determinant en 1’adquisici6 del patr6 madur i
que era possible que tinguessin major pes alguns factors
externs (instruccions del professor, retroalimentacio...).
Per la nostra banda, les diferéncies obtingudes en les di-
ferents puntuacions en el TGMD2 entre nens i nenes del
grup experimental no han estat significatives.

En funcié de I’edat, s’han trobat diferéncies signifi-
catives en les puntuacions obtingudes en els subtest del
TGMD-2, abans i després de 1’ds dels diferents tipus de
materials. El primer cicle ha obtingut un augment major
en el rendiment especialment en 1’ambit locomotriu. Dii-
ger, Bumin, Uyanik, Aki, & Kayihan (1999) indiquen
que en la majoria dels patrons motors s’aconsegueix un
gest madur als 6 anys. En canvi, Haywood i Getchell
(2009) indiquen que no totes les persones aconsegueixen
el gest madur en la infantesa i adolescencia.

Finalment, en funci6 del tipus de material emprat
per realitzar la intervenci6, en tots els casos es van ob-
servar increments en les puntuacions del postest pel que
fa a les del pretest, la qual cosa demostra que 1’ocupa-
ci6 de recursos materials especifics afavoreix la millora
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development both in the locomotor field and in object
control. However, the type of material that most in-
fluenced the improvement in results in both genders
was alternative materials, followed by sports only us-
ing balls and, to a lesser extent, consumable sports
equipment that did not involve balls. This was more
noticeable in the 1% age stage (6-7 years) both in the
locomotor field and in object control. However, in
the 2" stage (8-9 years) no significant differences
were observed based on the type of material resource
used.

It is considered that the most relevant aspect in
achieving these results was the characteristics of the
teaching intervention itself applied to the experimen-
tal groups, which would suggest the importance of
using material resources in gross motor development
in both the locomotor field as well as object control.

Conclusions

The foregoing leads us to the conclusion that us-
ing the specific PE material resources in a planned
way fosters the acquisition and improvement of
gross motor development both in the locomotor
field and in object control in students aged 6-9 ir-
respective of gender. Likewise, it can also be estab-
lished that an intervention programme to improve
the locomotor area as part of gross motor develop-
ment drives an increase in object control in gross
motor development. Finally, consumable alternative
materials lead to the greatest increases in acquiring
and improving locomotor and object control gross
motor development out of all the types of specific
consumable physical resources in Physical Educa-
tion.
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Abstract

This study analyses the relative age effect on teenage hand-
ball players. To do this data on the gender, date of birth and
specific position of 149 under-15 and under-17 players from
various teams in the 2015-16 season were analysed by mak-
ing comparisons and studying the differences using x*> and Z
testing procedures and the Bonferroni method. The analysis
of results by birth quarter revealed the absence of statistically
significant differences in terms of gender and specific play-
ing position. Likewise, analysis by odd or even year of birth
showed that although there were no statistically significant dif-
ferences in the specific playing position, there were according
to the player’s gender. Therefore a relative age effect in the
players analysed does not seem to be confirmed considering
specific positions, but there is one in relation to the player’s
gender if this is analysed based on odd or even years of birth.
This would confirm that all the young people in the categories
examined participate regardless of their degree of maturity.

Keywords: relative age effect, handball, adolescence, ma-
turation

Resum

Aquest estudi va pretendre analitzar I’efecte de 1’edat relativa
en jugadors adolescents d’handbol. Per aquest motiu van ser ana-
litzades les dades de sexe, data de naixement i lloc especific de
149 jugadors cadets i juvenils, pertanyents a diferents equips de
la temporada 2015-16, realitzant-se comparacions i estudiant-se
les diferéncies mitjancant proves x> i Z i el metode de Bonferro-
ni. L’analisi de resultats segons el trimestre de naixement va re-
velar la inexistencia de diferéncies estadisticament significatives
quant al sexe i lloc especific de joc. Aixi mateix, I’analisi segons
I’any de naixement imparell o parell va revelar que, encara que
tampoc es van trobar diferencies estadisticament significatives
quant al lloc especific, si es va trobar segons el sexe del jugador.
Per tant, no sembla confirmar-se un efecte de 1’edat relativa en
els jugadors analitzats, considerant els llocs especifics, perd si
en relacié al sexe del jugador si ho analitzem segons 1’any de
naixement imparell o parell. Amb la qual cosa, sembla confir-
mar-se que en les categories analitzades, participen tots els joves,
independentment del grau de maduresa que presentin.

Paraules clau: efecte relatiu de I’edat, handbol, adolescén-
cia, maduraci6

Introduction

Currently young people are grouped in sports
by age. The participation of children and young
people in most sports activities is voluntary and
the purpose of this organisational system is to
achieve appropriate development, fair competi-
tion and equal opportunities (Musch & Grondin,
2001; Gutiérrez, 2013). In most countries this cut-
off point occurs on 1 January each year, so that
all children born in the same calendar year are
grouped into sports categories to avoid differences

Introduccio

Actualment, el sistema d’agrupacié en I’ambit espor-
tiu es realitza de manera cronologica. En aquest ambit,
on la participaci6 dels nens i joves en la major part de
les activitats esportives és voluntaria, la finalitat d’aquest
sistema d’organitzaci6 és la cerca d’un desenvolupament
apropiat, una competicio justa i la igualtat d’oportunitats
(Musch & Grondin, 2001; Gutiérrez, 2013). En la ma-
joria dels paisos, aquest tall es produeix el dia 1 de gener
de cada any, per la qual cosa queden agrupats en les ca-
tegories esportives tots els nens nascuts en el mateix any
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in their sports training processes (Gonzilez,
2007). However, there will always be differenc-
es in age and therefore potentially maturation and
experience amongst the members of the category
(Gutiérrez, 2013). It has been shown that when
distributing athletes by age groups there are dif-
ferences between them on a physical (Delorme &
Raspaud, 2009b), cognitive (Bisanz, Morrison, &
Dunn, 1995), motivational (Dixon, Horton, and
Weir, 2011) and experiential (Musch & Grondin,
2001) level, with those players born in the first
months of the year achieving significant advantage
in both grass-roots sports (Sherar, Baxter-Jones,
Faulkner, & Russell, 2007) and at the highest lev-
els (Carling, Le Gall, Reilly, & Williams, 2009)
and greater possibilities of becoming professional
sportspeople (Baker, Schorer, & Cobley, 2010;
Musch & Grondin, 2001; Nolan & Howell, 2010)
than those born later in the year of competition
(Gonzalez, 2007). It should be noted that the pro-
cess of growth and maturation of the athlete does
not run wholly in parallel to their chronological
age, so the difference between chronological age
and biological age should always be considered
(Baxter-Jones, 1995). This difference in chrono-
logical age between the members of the same
group is known as Relative Age (RA), and the
consequences derived from it the Relative Age Ef-
fect (RAE).

These differences mentioned above can be deci-
sive in the process of selecting athletes (Garcia &
Salvadores, 2005), especially in competitive sport
and in particular in team sports where the need to
obtain a place in the team affects the athlete. This
selection process mediated by RAE at lower ages,
especially as noted by Cobley, Baker, Wattie and
McKenna (2009) in teenagers (aged 15-18) where
physical differences are more patent, leads to a
greater presence of players born in the first months
of the year. This will be reflected in higher cat-
egories as has been shown in football, one of the
sports which are most studied in Spain (Salinero,
Pérez, Burillo, Lesma, & Herrero, 2014). RAE
rarely appears before age 12 in teams that are not
high level (Helsen, Starkes, & Van Winckel, 1998)
and tends to decrease as the age of the athletes in-
creases, probably due to the importance of techni-
cal skills and experience to the detriment of physi-
cal qualities.

natural, intentant evitar d’aquesta manera diferéncies en
el seu procés de formaci6 esportiva (Gonzalez, 2007). No
obstant aix0, sempre existiran diferéncies d’edat i per tant
potencialment de maduraci6 i experiéncia entre els inte-
grants de la categoria (Gutiérrez, 2013). S’ha demostrat
que, en distribuir els esportistes per grups d’edat, es pro-
dueixen diferencies entre ells a nivell fisic (Delorme &
Raspaud, 2009b), cognitiu (Bisanz, Morrison, & Dunn,
1995), motivacional (Dixon, Horton, & Weir, 2011) i
vivencial (Musch & Grondin, 2001), arribant a tenir els
jugadors nascuts en els primers mesos de I’any un gran
avantatge tant en 1’esport de base (Sherar, Baxter-Jones,
Faulkner, & Russell, 2007) com en I’elit (Carling, Li
Gall, Reilly, & Williams, 2009) i majors possibilitats
d’arribar a I’esport professional (Baker, Schorer, & Co-
bley, 2010; Musch & Grondin, 2001; Nolan & Howell,
2010) que aquells nascuts més tard I’any de competicid
(Gonzélez, 2007). Cal assenyalar que el procés de creixe-
ment i maduraci6 de I’esportista no és totalment paral-lel
a la seva edat cronologica, per la qual cosa s’hauria de
considerar sempre la diferéncia existent entre 1’edat cro-
nologica i I’edat biologica (Baxter-Jones, 1995). Aquesta
diferencia d’edat cronologica entre els integrants d’un ma-
teix grup s’anomena edat relativa (Relative Age -RA-), i
a les conseqiiencies que se’n deriven efecte de I’edat rela-
tiva. Encara que en moltes publicacions d’ambit nacional
apareix el terme “efecte relatiu de 1’edat”, seguint a Gu-
tiérrez (2013) i a Prieto, Pastor, Serra i Gonzalez (2015)
hem decidit emprar el terme “efecte de ’edat relativa” i
no I’anterior a causa que aquesta és una traduccid incor-
recta de ’expressi6 anglesa “Relative Age Effect” (RAE).

Aquestes diferencies esmentades anteriorment po-
den arribar a ser determinants en el procés de seleccid
dels esportistes (Garcia & Salvadores, 2005), sobretot
en l’esport de competici6 i, especialment, en els es-
ports col-lectius, on la necessitat per obtenir una placa
en 1’equip condiciona 1’esportista. Aquest procés se-
lectiu mediatitzat pel RAE en edats inferiors, sobre-
tot com assenyala Cobley, Baker, Wattie i McKenna
(2009), en I’adolescencia (15-18 anys), quan s6n més
patents les diferéncies fisiques, desencadena una major
presencia de jugadors nascuts en els primers mesos de
I’any. Aquest fet tindra un reflex en categories supe-
riors, com aixi ha arribat a demostrar-se en un dels
esports més estudiats a Espanya, el futbol (Salinero,
Pérez, Burillo, Lesma, & Herrero, 2014). Rarament el
RAE apareix abans dels 12 anys en equips que no so6n
d’alt nivell (Helsen, Starkes, & Van Winckel, 1998) i
tendeix a disminuir a mesura que augmenta 1’edat dels

74

Apunts. Educacié Fisica i Esports. 2017, num. 130. 4t trimestre (octubre-desembre), pag. 73-83. ISSN-0214-8757



Efecte de I'edat relativa en jugadors adolescents d’handbol | Effect of Relative Age on Teenage Handball Players

On the other hand, and as a result of coaches
tending to fill their teams with more physically and
emotionally mature players, athletes born in the fi-
nal months of the year, when not selected, drop
out of sport at an early age (Barnsley & Thomp-
son, 1998, Helsen et al., 1998). Another factor is
that these athletes with later growth and matura-
tion have to compete with other more developed
athletes which leads to a drop in their motivation
and lower self-esteem (Jones, Hitchen, & Stratton,
2000). However, as Gonzalez (2007) notes, play-
ers born in the last months of the year can easily
gain a position in a team as a result of other fac-
tors such as genetics, motivation and innate or ac-
quired skills that mean their sporting qualities are
excellent.

A number of studies have shown that RAE is more
pronounced in male athletes, in extensively played or
popular sports and in places with a larger child popu-
lation (Cobley et al., 2009, Helsen et al., 1998, Hels-
en, Starkes, & van Winckel, 2000; Helsen, Hodges,
Van Winckel, & Starkes, 2000). Although most stud-
ies have analysed only male athletes, those where
women have also been included have found a lower
presence or even absence of RAE regardless of the
sport (Gutiérrez, Saavedra, Contreras, & Fernandez,
2012).

There are many research papers that suggest a
possible relationship between RAE and the possi-
bilities of participation in sports. They include ones
about team sports (Nakata & Sakamoto, 2011, Prieto
et al., 2015, Salinero et al., 2014) which are similar
to handball.

By contrast, there are few studies in the field of
handball itself. They include the most recent carried
out by Schorer, Cobley, Biisch, Brautigam and Baker
(2009), Schorer, Baker, Biisch, Wilhelm and Pabst
(2009), Schorer, Baker, Lotz and Biisch (2010), Na-
kata and Sakamoto (2011) and Schorer, Wattie and
Baker (2013) in the international field and those un-
dertaken in Spain by Gutiérrez et al. (2012) and
Sanchez-Rodriguez, Yaiez, Sillero and Rivilla-Garcia
(2012).

Furthermore, in sports where the players are
specialised and particularly in this sports special-
ity, RAE is of the utmost importance for choosing
the specific position of the player. The studies by
Schorer et al. (2009) found the greatest RAE in the
positions of backs and centres where there are more

esportistes, probablement a causa de la importancia del
nivell tecnic i de ’experiéncia en detriment de les qua-
litats fisiques.

Dr’altra banda, i com a conseqiiencia que els entre-
nadors tendeixin a completar els equips amb jugadors
més madurs tan fisicament com emocionalment, els es-
portistes nascuts en els dltims mesos de I’any, al no ser
seleccionats, abandonen 1’esport en edats primerenques
(Barnsley & Thompson, 1998; Helsen et al., 1998). Un
altre factor és que aquests esportistes amb un creixement
i maduraci6é més tardans, han de competir amb altres es-
portistes més desenvolupats, la qual cosa els fa perdre
la motivaci6é i desenvolupar una baixa autoestima (Jo-
nes, Hitchen, & Stratton, 2000). En qualsevol cas, tal
com afirma Gonzalez (2007), aquells jugadors nascuts en
aquests ultims mesos de 1’any poden aconseguir sense di-
ficultat un lloc en un equip gracies a altres factors com el
genetic, la motivacio i les habilitats innates o adquirides
que facin que les qualitats esportives siguin excel-lents.

Diferents estudis han demostrat que el RAE és més
pronunciat en esportistes masculins, en esports molt
practicats o populars i en llocs amb una poblacié infantil
major (Cobley et al., 2009; Helsen et al., 1998; Helsen,
Starkes, & van Winckel, 2000; Helsen, Hodges, Van
Winckel, & Starkes, 2000). Encara que la majoria dels
estudis realitzats han analitzat inicament el cas dels es-
portistes masculins, en aquells on s’ha inclos també a les
dones s’ha demostrat, amb independencia de 1’esport,
una menor presencia o fins i tot absencia del RAE (Gu-
tiérrez, Saavedra, Contreras, & Fernandez, 2012).

Sén molt nombroses les recerques que demostren
una possible relacié entre la RAE i les possibilitats de
participaci6 en I’esport. Entre aquestes, destaquem per
la seva semblanca amb 1’handbol, les realitzades en dife-
rents esports d’equip (Nakata & Sakamoto, 2011; Prieto
et al., 2015; Salinero et al., 2014).

En canvi, en ’ambit de I’handbol escassegen els es-
tudis. Entre els realitzats, cal remarcar els més recents
duts a terme per Schorer, Cobley, Biisch, Brautigam i
Baker (2009), Schorer, Baker, Biisch, Wilhelm i Pabst
(2009), Schorer, Baker, Lotz i Biisch (2010), Nakata
i Sakamoto(2011) i Schorer, Wattie i Baker (2013) en
I’ambit internacional, i els realitzats a Espanya per Gu-
tiérrez et al. (2012) i Sanchez-Rodriguez, Yaidez, Sillero
i Rivilla-Garcia (2012).

A més, en I’esport on existeix una especialitzaci6 dels
jugadors, i sobretot en aquesta especialitat esportiva, és
molt important el RAE per a la determinacio del lloc es-
pecific del jugador. Els estudis de Schorer et al. (2009)

PEDAGOGIA ESPORTIVA | SPORTS PEDAGOGY I

Apunts. Educaci6 Fisica i Esports. 2017, nim. 130. 4t trimestre (octubre-desembre), pag. 73-83. ISSN-0214-8757

75



PEDAGOGIA ESPORTIVA | SPORTS PEDAGOGY I

Goémez-Lopez, M., Granero-Gallegos, A., Cordo, L., Ruiz, V.

players included chronologically in the first quarter
of the year due to the anthropometric requirements
of these positions. Circle runners and wingers are
mostly from the middle quarters and goalkeepers
from the first and fourth quarter. In other similar
sports such as football it has also been noted that
physical differences are highly important for player
selection in the positions of goalkeeper and defend-
er where it is most noticeable (Gil, Gil, Ruiz, Ira-
zusta, & Irazusta, 2007 Reilly, Bangsbo, & Franks,
2000). However, Gutiérrez, Pastor, Gonzalez and
Contreras (2010) conclude that there are no differ-
ences in the presence of RAE between the positions
of young football players.

Due to the lack of studies in the field of Span-
ish handball, the aim of this paper is to determine
the influence of RAE on gender and the specific
playing position of under-15 and under-17 handball
players.

Material and methods
Participants

The design of this research is sectional, descrip-
tive and non-experimental. A total of 149 handball
players participated (n =87 men, 58.4%; and n =62
women, 41.6%) aged between 14 and 17 from a num-
ber of teams in the Region of Murcia in the under-15
and under-17 categories (98 and 51 players, respec-
tively). In order to analyse RAE, the birth quarter of
each participant was taken into account in both even-
year births (n =77; 51.7%) as well as odd-year births
(n="172;48.3%).

Procedure

Data collection consisted of obtaining licences
from the Region of Murcia Handball Federation
(FBMRM) and from the coaches of the teams. The
variables registered were gender, year of birth and
the specific position in which they play. In handball,
the system for assigning players to the categories of
the competitions means that the groups are composed
of players born in two consecutive years. Generally
speaking, the research on RAE that has been con-
sulted distributes the date of birth of the players by
quarters of the year, although we have also used the
grouping according to odd and even year births to be

van determinar que els llocs de lateral i central sén els
que major RAE tenen, presentant més jugadors com-
presos cronologicament en el primer trimestre de I’any,
a causa de les exigencies antropometriques d’aquests
llocs. Els pivots i centrals es troben en la seva majoria
en els trimestres intermedis, i el porter en el primer i
en el quart trimestre. En altres esports similars com el
futbol també s’ha assenyalat que les diferéncies fisiques
s6n molt importants per a la seleccid dels jugadors, sent
les posicions de porter i defensa on més es percep (Gil,
Gil, Ruiz, Irazusta, & Irazusta, 2007; Reilly, Bangsbo,
& Franks, 2000). No obstant aix0o, Gutiérrez, Pastor,
Gonzilez i Contreras (2010) conclouen que no existei-
xen diferéncies en la preséncia de RAE entre posicions
de joves jugadors de futbol.

A causa de l’escassetat d’estudis en 1’ambit de
I’handbol espanyol, 1’objectiu d’aquest estudi és deter-
minar la influéncia de la RAE sobre el sexe i el lloc es-
pecific de joc, en jugadors cadets i juvenils d’handbol.

Material i metodes
Participants

El disseny d’aquest treball és seccional, descriptiu i
no experimental. Hi ha participat un total de 149 juga-
dors d’handbol (n =87 homes, 58.4%; i n =62 dones,
41.6%), amb edats compreses entre els 14 i 17 anys, per-
tanyents a diferents equips de la Regi6 de Murcia de les
categories cadet i juvenil (98 i 51 jugadors, respectiva-
ment). Per a aquest estudi, i a fi d’analitzar 1’efecte relatiu
de I’edat, s’ha tingut en compte el trimestre de naixement
de cada participant, tant d’any parell n =77; 51.7%) com
d’any imparell (n =72; 48.3%) de naixement.

Procediment

Per a la recollida de dades es van obtenir els per-
misos de la Federacié d’Handbol de la Regi6 de Mir-
cia (FBMRM), aixi com dels entrenadors dels diferents
equips. Les variables registrades van ser el sexe, 1’any
de naixement i el lloc especific de joc. En handbol,
el sistema d’adscripci6 dels jugadors en les diferents
categories de les competicions fa que els grups estiguin
formats per jugadors nascuts en dos anys consecutius.
Generalment les recerques sobre la RAE que hem con-
sultat realitzen una distribuci6 de la data de naixement
dels jugadors en trimestres de I’any, encara que nosal-
tres també hem emprat 1’agrupament en funcié d’any
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found in Gutiérrez et al. (2012) and Sanchez-Rod-
riguez et al. (2012). Therefore, variables were calcu-
lated and recoded taking into account the birth quarter
of each player (1st, 2nd, 3rd and 4th quarters), their
year of birth (odd or even) and the position of each
player: 1 (goalkeeper), 2 (circle runner), 3 (winger),
4 (back) and 5 (centre).

Data Analysis

Descriptive statistics and frequencies were calcu-
lated using SPSS 22.0 software. Distribution differ-
ences of percentages in each quarter and year (odd
or even) of birth by gender and specific position
were analysed with the chi-square test (y?), compar-
ing the proportions of the columns by Z tests and
using the Bonferroni method for correcting the tests’
p-values.

Results
Analysis by Birth Quarter

Firstly, there is some equality in the distribu-
tion of players born in the first three quarters of the
year while there are fewer born in the last quarter
(Figure 1). Only one in five handball players in the
under-15 and under-17 categories were born in the
last quarter of the year. However, no statistically
significant differences were found (y2(3) =0.168;
p =0.682).

parell i imparell com també van realitzar Gutiérrez et al.
(2012) i Sanchez-Rodriguez et al. (2012). Per tant, es
van calcular i recodificar les variables tenint en compte
el trimestre de naixement de cada jugador (1r, 2n, 3r i
4t trimestre), el seu any de naixement (imparell o parell)
i la posici6 de cada jugador: 1 (porter), 2 (pivot), 3 (ex-
trem), 4 (lateral) i 5 (central).

Analisi de dades

Es van calcular els estadistics descriptius i freqiien-
cies mitjancant el programari SPSS22.0. L’analisi de
les diferéncies de distribucié de percentatges en cada
trimestre i any (imparell o parell) de naixement, se-
gons sexe 1 lloc especific, es va calcular amb la prova
de khi-quadrat (y2), comparant-se les proporcions de
les columnes mitjancant proves Z i utilitzant el métode
de Bonferroni per a la correcci6 dels valors “p” de les
proves.

Resultats
Analisi segons trimestre de naixement

En primer lloc cal indicar que hi ha certa igualtat en
la distribuci6 dels nascuts en els tres primers trimestres
de I’any, mentre que s6n menys els nascuts en ’tltim
trimestre (fig. 1). Es pot dir que solament un de cada
cinc jugadors d’handbol en les categories cadet i juvenil
s6n nascuts en 1’altim trimestre de 1’any. En qualsevol
cas, no es van trobar diferéncies estadisticament signifi-
catives (x%(3) =0.168; p = 0.682).
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Ist | 1r 63.4% 22.0%
2nd | 2n 51.3% 5.1%

1.93 0.587

3rd | 3r 63.4% 12.2%
4th | 4t 53.6% 10.7%

PN

Table 1. Percentages of the total number of players by gender and
specific position based on birth quarter. Differences according to
the chi-square test

The results of the chi-square test showed that
there are no significant differences between men
and women by birth quarter when forming part
of teams. Nor were statistically significant differ-
ences found based on the specific playing position;
nevertheless, it is worth mentioning some per-
centages. The highest proportion in first quarter
births are wingers followed by backs while there
are hardly any circle runners. Amongst those born
in the second quarter, the percentages of backs are
easily double the rest of the specific positions. In
addition goalkeepers were born mainly in the first
quarter, unlike circle runners where hardly any
were born in the first months of the year. Wing-
ers tended to be born in the last months of the year
while backs were largely born in the second quar-
ter. Finally, centres were born mostly in the first
six months of the year. (Table 1)

Analysis by Odd or Even Year of Birth

Figure 2 shows the proportions of the players
making up the teams by odd or even year of birth.
Although the proportion is greater among odd-year
births, there are no statistically significant differences
(x*(1)=0.168; p =0.682).

Table 2 shows that the results of the chi-square
test by the gender variable based on odd or even year
of birth presented statistically significant differences.
More women are born in odd years whilst the propor-
tion of men born in an even year is much higher. No
significant differences were found in specific playing
positions, although in this case some proportions are
somewhat eye-catching, such as circle runners and

2.4% 31.7% 17.1%
17.9%  15.4% 17.9%
14.6%  36.6% 9.8%
17.9%  42.9% 3.6%

20.66  0.056

PN

Taula 1. Percentatges del total de jugadors segons sexe i lloc
especific en funcié del trimestre de naixement. Diferéncies segons
la prova de khi-quadrat

Els resultats del test khi-quadrat van mostrar que no
existeixen diferencies significatives entre homes i dones
segons el trimestre de naixement per formar part dels
equips. Tampoc es van trobar diferencies estadistica-
ment significatives en funcié del lloc especific de joc;
no obstant aixo, convé ressenyar alguns percentatges.
La proporcié més alta entre els del primer trimestre
correspon als extrems, seguits dels laterals, mentre que
amb prou feines hi ha pivots. Entre els nascuts en el
segon trimestre, els percentatges de laterals doblen am-
pliament a la resta de llocs especifics. També es pot dir
que els porters s6n nascuts principalment en el primer
trimestre, a I’inrevés que els pivots, que amb prou fei-
nes presenten nascuts en els primers mesos de ’any.
Entre els extrems, predominen els dels tltims mesos de
I’any, i entre els laterals, els nascuts en el segon trimes-
tre. Finalment, els centrals son nascuts, sobretot, en els
primers sis mesos de 1’any. (Taula 1)

Analisi segons I’any de naixement
parell o senar

A la figura 2 es poden comprovar les proporcions dels
jugadors que componen els diferents equips en funci6 de
I’any de naixement, parell o senar. Encara que la proporcid
és major entre els d’anys senars, no existeixen diferéncies
estadisticament significatives (y*(1) =0.168; p =0.682).

En la taula 2 s’observa que els resultats de la prova
khi-quadrat en funci6 de la variable sexe, segons any pa-
rell o senar de naixement, va presentar diferéncies estadis-
ticament significatives. Sén més les dones nascudes 1’any
senar, mentre que la proporcié entre els homes és molt
major entre els nascuts I’any parell. En relaci6 al lloc es-
pecific de joc no es van trobar diferéncies significatives,
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Figure 2. Distribution of the sample by odd or even year
of birth

Odd | Senar  46.8%
8.88

Even | Parell  70.8%° 48.7% 12.5%

PN

Table 2. Percentages of the total number of players by gender and
specific position based on birth quarter . Differences according to
the chi-square test

backs with higher percentages in odd years, whilst
the proportion of wingers and centres in even years
is greater.

Discussion and Conclusions

The aim of this study was to identify the influ-
ence of RAE on gender and the specific position
of handball players by birth year quarter and odd
or even year of birth. The results of both analyses
show that there is a degree of equality in the distri-
bution of births whether grouped by quarters or by
odd and even year of birth. No significant differenc-
es were found in either of the two analyses under-
taken. However, the analysis by quarters shows that

53.2%" 13.0%

Figura 2. Distribuci6 de la mostra en funcié de I’any de naixement,
parell o senar

16.9% 26.0% 33.8% 10.4%
8.3% 36.1% 27.8% 15.3%

4.51

PN

Taula 2. Percentatges del total de jugadors segons sexe i lloc
especific en funcio del trimestre de naixement. Diferéncies segons
la prova de khi-quadrat

encara que també en aquest cas es poden comentar algunes
proporcions que criden 1’atencid, com la de pivots i late-
rals, amb percentatges més alts I’any senar, mentre que en
extrems i centrals és major la proporci6 I’any parell.

Discussio i conclusions

L’objectiu del present estudi va ser identificar, en
funci6 del trimestre de ’any de naixement i de I’any pa-
rell o senar de naixement, la influéncia de la RAE sobre
el sexe i el lloc especific del jugador d’handbol. Els re-
sultats de totes dues analisis demostren que existeix certa
igualtat en la distribuci6 dels naixements tant si els agru-
pem per trimestres com si ho fem en funcié d’any parell
o senar. No s’han trobat diferéncies significatives en cap
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there are a smaller number of players selected from
the fourth quarter, which are the youngest. Our lit-
erature review shows that these results contradict
the ones found in numerous sports other than hand-
ball and which are also team sports (Prieto et al.,
2015, Salinero et al., 2014). In addition, and more
specifically in the case of handball, they also do not
coincide with research about high-level players in
Spain (Gutiérrez et al., 2012; Sanchez-Rodriguez et
al., 2012) and abroad (Schorer et al., 2009, 2010,
2013). As noted by Sanchez-Rodriguez et al. (2012)
these results that contradict the majority of the stud-
ies to date may be due to the size of the sample ana-
lysed or the competitive level of the league in which
the analysed sample competes. This makes this sam-
ple very different from the rest of the studies. It is
also worth highlighting that our findings about the
lack of significant differences match the research
carried out in Japan by Nakata and Sakamoto (2011)
with a sample of 4,318 sports practitioners in dif-
ferent types of individual and team sports which in-
cluded 131 amateur handball players, and the inves-
tigation by Co6té, MacDonald, Baker and Abernethy
(2006) in the United States and Canada with play-
ers from ice hockey, basketball, baseball and golf.
In this latter study, significant differences were
only found in baseball and ice hockey. Likewise,
in Spain the study carried out by Gutiérrez et al.
(2012) noted that the influence of RAE on under-18
players tends to diminish until it disappears among
players in the over-19 category. This trend for the
effect of RAE to be especially typical of training
stages has been demonstrated in many studies in-
cluding the ones by Sienz-Lopez, Feu and Ibafiez
(2006), Vaeyens, Philippaerts and Malina (2005),
Feu, Ibafiez, Sdenz-Lopez and Giménez (2008) and
Gutiérrez et al. (2010).

These results are ground-breaking findings and
suggest an advantage for younger adolescents. We
have found similar cases in studies where the matu-
rity of physical attributes and the delay of puberty
are very advantageous for sports, as is the case of
activities such as dance or gymnastics (Delorme &
Raspaud, 2009a). Furthermore, this finding reflects
a possible awareness of the coaches responsible for
identifying and selecting handball players in these
lower categories during training who attempt to rem-
edy this selection bias in the Region of Murcia. For
these coaches, under equal conditions of practice and

de les dues analisis. Si és cert que 1’analisi per trimestres
mostra que existeix un menor nombre de seleccionats
del quart trimestre, que sén els menors. Si repassem la
bibliografia consultada, hem d’afirmar que aquests resul-
tats contradiuen als oposats en multitud d’esports dife-
rents a I’handbol, i que sén també modalitats esportives
d’equip (Prieto et al., 2015; Salinero et al., 2014). D’al-
tra banda, i més concretament en handbol, tampoc sén
els mateixos resultats que en altres recerques que s’han
realitzat amb jugadors de I’elit tant a Espanya (Gutiérrez
et al., 2012; Sanchez-Rodriguez et al., 2012) com fora
d’ella (Schorer et al., 2009, 2010, 2013). Tal com afir-
men Sanchez-Rodriguez et al. (2012) aquests resultats
que contradiuen fins al moment la majoria d’estudis pot
tenir la seva base en la mida de la mostra analitzada o al
nivell competitiu de la lliga on aquesta analisi s’ha dut
a terme. Aix0 comporta considerar aquesta mostra molt
diferent de les de la resta d’estudis. Assenyalar, alhora,
que aquest estudi si que coincideix en la falta de dife-
réncies significatives amb els treballs realitzats a Japd
per Nakata i Sakamoto (2011) amb una mostra de 4318
esportistes practicants de diferents modalitats esportives
tan individuals com d’equip, entre les quals es trobaven
també 131 jugadors amateurs d’handbol i la duta a ter-
me per Coté, MacDonald, Baker i Abernethy (2006) a
Estats Units i Canada amb jugadors d’hoquei sobre gel,
basquet, beisbol i golf. En aquest ultim estudi només es
van trobar diferéncies significatives al beisbol i I’hoquei
sobre gel. Igualment, al nostre pais, en 1’estudi realitzat
per Gutiérrez et al. (2012) es ressalta que va desaparei-
xent la influéncia de la RAE en els jugadors jinior fins a
arribar a desapar¢ixer entre els jugadors de la categoria
senior. Aquesta tendencia on es demostra que 1’efecte de
la RAE és sobretot propi de les etapes de formaci6 ha
estat demostrada en multitud d’estudis, entre els quals
destaquem els realitzats per Sienz-Lopez, Feu i Ibafiez
(2006), Vaeyens, Philippaerts i Malina (2005), Feu,
Ibafiez, Sdenz-Lopez i Giménez (2008) i Gutiérrez et al.
(2010).

Aquests resultats sén una troballa nova i suggerei-
xen un avantatge per a aquells adolescents més joves.
Hem trobat casos similars en estudis on la maduresa dels
atributs fisics i el retard de la pubertat és molt avantat-
jOs per a la practica esportiva, com és el cas d’activi-
tats com la dansa o la gimnastica (Delorme & Raspaud,
2009a). D’altra banda, aquesta troballa reflecteix una
possible conscienciacid dels agents responsables de la
detecci6 i selecci6 de jugadors d’handbol en aquestes ca-
tegories inferiors de formacid, que intenten posar remei
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training the month of birth variable is not decisive for
player performance. This demonstrates that a quality
training environment will contribute to the develop-
ment of the factors inherent in performance (Prieto et
al., 2015).

As for the gender variable, it has been shown
by the various studies that RAE affects both men
and women. Even so, most of them have analysed
this variable separately. The lack of studies on RAE
where the sample was composed of men and women
at the same time should be noted. The results show
that while the statistical analysis carried out by quar-
ters did not provide significant differences, it did
based on the odd or even year of birth since it demon-
strates that there are more women amongst those born
in odd years and men amongst those born in even
years. These results contradict the findings of Gutiér-
rez el at. (2012) with under-17 and under-19 handball
players and those published by Gutiérrez et al. (2010)
on football.

Finally, the analysis of the specific position
variable did not show significant differences, thus
coinciding with the study by Gutiérrez et al. (2010)
about football. However, our results contradict
other studies carried out in football (Prieto et al.,
2015, Salinero et al., 2014) and especially those
carried out with handball players (Schorer et al.,
2009; Sanchez-Rodriguez et al., 2012). According
to these latter studies, the front line players (backs
and centres) have more players born in the first
months of the year. This matches our results where
the largest distribution of backs is found in the sec-
ond quarter and centres in the first two. This prin-
ciple is also clearly applicable in the selection of
goalkeepers, since the greatest distribution is in the
first quarter. This result is consistent with the study
by Sanchez-Rodriguez et al. (2012) but not with the
one conducted in Germany by Schorer et al. (2009)
in which goalkeepers were mostly born in the last
quarter.

Our results show that in the sample under study
there is no significant imbalance between the birth
quarters (RAE) of the players. They confirm that
there is no significant age effect on under-15 and
under-17 handball players in the Region of Murcia.
Likewise, there are no significant differences between
birth quarter and gender or specific playing posi-
tion. Hence it is concluded that date of birth is not
a relevant factor in the handball played by players in

a aquest biaix de seleccié a la Regié de Murcia. Per a
aquests entrenadors, en igualtat de condicions de prac-
tica i entrenament, la variable mes de naixement no és
determinant sobre el rendiment dels jugadors. D’aquesta
manera s’ha comprovat que un entorn de formaci6 de
qualitat contribuira al desenvolupament dels factors in-
herents al rendiment (Prieto et al., 2015).

Quant a la variable sexe, s’ha demostrat a través
dels diferents estudis que la RAE afecta tant a homes
com a dones. Aixi i tot, la majoria d’ells han analitzat
aquesta variable per separat. Cal assenyalar 1’escasse-
tat d’estudis sobre la RAE on la mostra estigués com-
posta per homes i dones al mateix temps. Els resultats
reflecteixen que mentre que 1’analisi estadistica realit-
zada per trimestres no va aportar difereéncies significati-
ves, si que ho va fer la realitzada en funcié de I’any de
naixement parell o senar, ja que es demostra que entre
els nascuts I’any senar destaquen més les dones i en-
tre els nascuts en el parell, els homes. Aquests resultats
contradiuen els trobats per Gutiérrez et al. (2012) amb
jugadors d’handbol juvenils i junior i el de Gutiérrez et
al. (2010) en futbol.

Finalment, 1’analisi de la variable lloc especific
tampoc va mostrar diferéncies significatives, coincidint
d’aquesta manera amb ’estudi de Gutiérrez et al. (2010)
realitzat en el futbol. En canvi, els resultats contradiuen
altres estudis realitzats en futbol (Prieto et al., 2015; Sa-
linero et al., 2014) i sobretot els que es van dur a terme
amb jugadors d’handbol (Schorer et al., 2009; Sanchez-
Rodriguez et al., 2012). Com a dada a ressaltar, segons
aquests ultims estudis, els jugadors primeres linies (late-
rals i centrals) tenen més jugadors nascuts en els primers
mesos de I’any. Aquesta dada coincideix amb els nostres
resultats on la major distribuci6 de laterals es troba en
el segon trimestre i la de centrals, en els dos primers.
D’altra banda, s’aprecia clarament com també aquest
criteri és aplicable en la selecci6 del porter, ja que la
major distribucié es troba en el primer trimestre. Aquest
resultat esta d’acord amb ’estudi de Sanchez-Rodriguez
et al. (2012) perd no amb el desenvolupat a Alemanya
per Schorer et al. (2009), en el qual el porter es trobava
sobretot en 1’tltim trimestre.

D’acord als resultats obtinguts s’ha demostrat que en
la mostra estudiada no existeix un desequilibri significatiu
entre els trimestres de naixement (RAE) dels jugadors.
Es confirma que no existeix un significatiu efecte de
I’edat en els jugadors cadet i juvenil d’handbol de la Re-
gi6 de Murcia. Aixi mateix, no existeixen diferéncies sig-
nificatives entre el trimestre de naixement i el sexe o el
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these categories in the Region of Murcia. This would
seem to confirm that currently the identification and
selection of handball talent in the Region of Murcia
follows a paradigm that is not based exclusively on
physical, anthropometric and performance factors,
but also considers the integral development of the
athlete. We believe more studies should be conducted
with a larger sample size and that participants should
also come from different regional selections in order
to be able to address excellence in this sport in these
training ages. Likewise, in subsequent studies we will
try to include other performance factors such as ones
related to the success of the teams in different cham-
pionships.
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Abstract

The aim of this study was to analyse the effect of
high-intensity interval training (HIIT) and compare it with
the effect of extensive continuous training (continuous
running) on the variables of body weight, % fat and VO,max.
32 participants with no previous experience (mean + SD:
22.37 +1.8 years of age, 65.52 +11.98 kg in weight,
170.66 +9.95 cm in height) were randomly assigned to a
HIIT group or continuous running training group with three
weekly sessions for 10 weeks. The HIIT sessions lasted
20-25 minutes using functional bodyweight exercises with
a work/rest ratio of 20/10 seconds. The continuous running
sessions lasted 60 minutes without exceeding 70% of per-
sonal VO,max. Both groups obtained significant improve-
ments (p < .05) in the study variables: body weight, %
fat and VO,max. However, the improvement in the HIIT
group was higher in the three variables which suggests it
is a more efficient and effective form of training in terms
of total weekly volume/time than the extensive continuous
method based on continuous running.

Keywords: high-intensity interval training, HIIT, body
composition, VO,max, fitness

Resum

L’objectiu del present estudi va ser analitzar 1’efecte d’un
entrenament intervalic intensiu (HIIT) i comparar-lo amb I’efec-
te d’un entrenament continu extensiu (cursa continua) en les va-
riables de pes corporal, % de greix corporal i VO,max. 32 par-
ticipants sense experiéncia previa (mitjana + DE: 22.37 + 1.8
anys d’edat; 65.52 + 11.98 kg de pes; 170.66 +9.95 cm d’al-
tura) van ser assignats de forma aleatoria a un grup d’entrena-
ment HIIT o de cursa continua de tres sessions setmanals durant
10 setmanes. Les sessions d’HIIT van tenir una durada de 20-
25 min, basant-se en exercicis funcionals d’autocarrega amb
una relacid treball/descans de 20/10 s. Les sessions de cursa
continua van tenir una durada de 60 min sense sobrepassar el
70% del VO,max personal. Tots dos grups van obtenir millores
significatives (p < .05) en les variables d’estudi: pes corporal,
% de greix corporal i VO,max. No obstant aix0, les millores en
el grup HIIT van ser superiors en les tres variables, per la qual
cosa es mostra com un entrenament més eficag i eficient, en
termes de volum/temps total de practica setmanal, que el metode
continu extensiu basat en la cursa continua.

Paraules clau: entrenament intervalic intensiu, HIIT, com-
posici6 corporal, VO,max, fitnes

Introduction

Although originally created to optimise athletic
performance (Bar-Or, Dotan & Inbar, 1977, Tabata
et al., 1996), high-intensity interval training (HIIT)
methods are currently spreading among practition-
ers of recreational physical-sports activities due to
the limited volume of activity and time they take and

Introduccio

Encara que en la seva génesi van ser creats per op-
timitzar el rendiment esportiu (Bar-Or, Doten & Inbar,
1977; Tabata et al., 1996), els metodes intervalic inten-
sius (HIIT) estan proliferant actualment en la poblacid
de practicants d’activitats fisicoesportives recreatives
pel seu volum contingut i els seus potencials beneficis
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the potential benefits for the variables that make up
healthy physical condition. There are several stud-
ies that point out the beneficial effects of this type of
training in both young people and adults (Emberts,
Porcari, Doberstein, Steffen & Foster, 2013, Gibala
& McGee, 2008, Olson, 2013, Perry, Heigenhauser,
Bonen, & Spriet, 2008; Sanchez & Carranque, 2015).
This type of training consists of brief intervals of
exercise at high intensity interspersed by short rest
periods or low intensity exercises (Guillen, 2012;
Laursen & Jenkins, 2002). The physiological and bio-
chemical adaptations take place in relation to the in-
tensity, duration and recovery period due to the fact
that the various metabolic pathways will be impacted
to a greater or lesser extent depending on these pa-
rameters (Lopez and Fernidndez, 2006).

The current expansion of this method can be clearly
seen in the widespread use of multiple apps for mobile
devices which are marketed on the main platforms
(Apple Store and Play Store) and top the table for
number of downloads by users: “7 min workout”,
“8fit”, “Seven”, “Tabata+”, “Virtual Training
bodyweight”, “HIIT and Tabata Interval Timer”, etc.

Recent studies indicate that HIIT significantly re-
duces subcutaneous and intramuscular fat, especially
abdominal fat, thanks to hormonal segregation: cat-
echolamine, cortisol, norepinephrine and epineph-
rine (Boutcher, 2011; Heydari, Freund, & Boutcher,
2012; Siegler, Gaskill, & Ruby, 2003; Shiraev &
Barclay, 2012), as well as total body mass (Perry et
al., 2008; Siegler et al., 2003; Tjonna et al., 2008).
In a similar vein King, Broeder, Browder and Panton,
(2002) and Camps (2011) find a greater increase in
caloric consumption, lipid oxidation and post-exercise
energy expenditure than in continuous type exercises.
Added to this are positive effects on insulin sensitivity
and increased lipolysis (Gibala, Little, MacDonald,
& Hawley, 2012; O’Donovan, et al. 2005; Trapp,
Chisholm, Freund, & Boutcher, 2008).

Likewise, and despite being anaerobic, HIIT also
brings positive effects in the improvement of V,max
(Helgerud et al. 2007; King et al., 2002), produc-
ing muscular improvements that increase the size
and number of mitochondria, an effect previously
reserved exclusively for aerobic endurance train-
ing with continuous methods (Daussin, et al., 2008;
Gibala, 2009).

Its status as an “intensive” method has led to doubts
about its use in individuals with little experience and

en les variables que conformen la condici6 fisica saluda-
ble. S6n diversos els estudis que assenyalen els efectes
beneficiosos d’aquest tipus d’entrenament tant en joves
com en adults (Emberts, Porcari, Doberstein, Steffen
& Foster, 2013; Gibala & McGee, 2008; Olson, 2013;
Perry, Heigenhauser, Bonen, & Spriet, 2008; Sanchez
& Carranque, 2015). Aquest tipus d’entrenament con-
sisteix en breus intervals d’exercici a maxima intensitat
intercalats per curts periodes de descans o d’exercicis
de baixa intensitat (Guillin, 2012; Laursen & Jenkins,
2002). Les adaptacions fisiologiques i bioquimiques es
produiran en relacié a la intensitat, la durada i al pe-
riode de recuperacid, ja que segons aquests parametres
s’incidira en major o menor mesura en les diferents vies
metaboliques (Lopez & Fernandez, 2006).

L’expansi6 actual d’aquest metode pot observar-se
clarament en la proliferacié de multiples aplicacions per
a dispositius mobils (Apps) que es comercialitzen en les
principals plataformes (Applestore i Playstore) i que
es mantenen en els primers llocs de nombre de descar-
regues per part dels usuaris: “7 minworkout”, “8fit”,
“Seven”, “Tabata+”, “Virtual Training bodyweight”,
“HIIT & Tabata IntervalTimer”, etc.

Estudis recents assenyalen que I’HIIT redueix signi-
ficativament el greix subcutani i intramuscular, especial-
ment el greix abdominal, gracies a la segregacié hormo-
nal: catecolamines, cortisol, norepinefrina i epinefrina
(Boutcher, 2011; Heydari, Freund, & Boutcher, 2012;
Siegler, Gaskill, & Ruby, 2003; Shiraev & Barclay,
2012), aixi com la massa corporal total (Perry et al.,
2008; Siegler et al., 2003; Tjonna et al., 2008). En una
linia similar, King, Broeder, Browder i Panton, (2002)
i Camps (2011) obtenen un augment del consum calo-
ric, de 1’oxidaci6 lipidica i de la despesa d’energia pos-
texercici major que en exercicis de tipus continu. A aixo
se sumen efectes positius en la sensibilitat a la insuli-
na i ’increment de la lipolisi (Gibala, Little, MacDo-
nald, & Hawley, 2012; O’Donovan, et al., 2005; Trapp,
Chisholm, Freund, & Boutcher, 2008).

Aixi mateix i malgrat la seva condici6 anaerobi-
ca, el HIIT també ofereix efectes positius en la mi-
llora del VO,max. (Helgerud et al. 2007; King et al.,
2002), produint millores musculars que augmenten la
mida i nombre dels mitocondris, efecte abans reservat
exclusivament a ’entrenament de resisténcia aerobica
amb metodes continus (Daussin, et al., 2008; Gibala,
2009).

La seva condici6 de metode “intensiu” ha generat
dubtes quant a la seva aplicaci6 en individus amb poca
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poor physical condition. However, in recent years its
application has been extended to various population
segments such as the elderly and young people and
teenagers (Sanchez et al., 2016, Thackray, Barrett, &
Tolfrey, 2013). According to Hugget (2013), the key
to its safe use is proper modification and control of the
intensity by adapting it to the different user popula-
tions.

Several studies point to “lack of time” as the main
reason given by people for giving up or not under-
taking physical exercise and sport (Boiche & Sarra-
zin, 2009, De Hoyo & Safiudo, 2007, Martinez, et
al., 2012). Therefore a training method such as HIIT,
which significantly reduces weekly practice time yet
provides benefits in the individual’s healthy physical
condition variables, can be a great ally in persuading
otherwise reluctant people to take up and keep doing
physical exercise and sport.

The study of its effects on inexperienced subjects
compared to the effects of one of the training systems
most widely used nowadays, continuous running,
may provide information on the advisability of using
intensive methods as an effective alternative for the
segment of practitioners that seek to improve their
healthy physical condition with a reduced volume of
weekly exercise.

Thus this study seeks to verify the effect of a
10-week HIIT programme on VO,max values and
% fat and compare it with an extensive continuous
aerobic training programme based on continuous
running.

Materials and methods
Participants

The sample was made up of 32 people of both
sexes (16 women and 16 men) who were regular
practitioners of recreational physical-sports activity.
They were divided into two random groups but with a
similar proportion of individuals of both sexes (eight
women and eight men per group). The experimental
group (EG) would do a HIIT training programme and
the control group (CG) a training programme based
on continuous running. The inclusion criterion was
not having previous experience in this type of HIIT.
Table 1 shows the characteristics of the participants.

A prior briefing meeting was held with all the
participants to explain the study’s features and aims.

experiéncia i nivell de condici6 fisica. No obstant aix0, en
els dltims anys la seva implantaci6 s’ha estes a segments
poblacionals diversos com a gent gran i individus joves o
adolescents (Sanchez et al., 2016; Thackray, Barrett &
Tolfrey, 2013). La clau per a la seva utilitzaci6 segura,
segons Hugget (2013), és la correcta modificaci6 i con-
trol de la intensitat adaptant-la a les diverses poblacions.

Diversos estudis assenyalen la “falta de temps” com
el motiu prinicipal emprat pels individus per abandonar
o no realitzar practica fisicoesportiva (Boiche & Sarra-
zin, 2009; De Hoyo & Safiudo, 2007; Martinez, et al.,
2012). Per tant, un metode d’entrenament com 1’HIIT,
que redueixi significativament el temps de practica set-
manal perd amb queé s’obté beneficis en les variables
de condicid fisica saludable de I’individu, pot conver-
tir-se en un gran aliat per captar i mantenir la practica
fisicoesportiva de la poblaci6 més reticent.

L’estudi dels seus efectes en subjectes no experts com-
parat amb els efectes d’un dels entrenaments més utilitzats
en I’actualitat, la cursa continua, podra oferir informacié
sobre la conveniéncia d’utilitzar els metodes intensius
com una alternativa efica¢ per al segment de poblacid
practicant que busca millorar la seva condici6 fisica salu-
dable amb un volum de practica setmanal contingut.

D’aquesta manera, el present estudi persegueix els
objectius de comprovar I’efecte d’un programa d’entre-
nament intervalic d’alta intensitat (HIIT) de 10 setmanes,
en els seus valors de VO,max i % de greix corporal, aixi
com comparar-los amb un programa d’entrenament aero-
bic continu extensiu basat en la cursa continua.

Material i metode
Participants

La mostra va estar constituida per 32 persones de
tots dos sexes (16 dones i 16 homes), sent practicants
regulars d’activitat fisicoesportiva de tipus recreatiu.
Van ser dividits en dos grups aleatoris perd conser-
vant una proporcié similar d’individus de tots dos se-
xes (vuit dones i vuit homes per grup). El grup experi-
mental (GE) se sotmetria a un programa d’entrenament
HIIT i el grup control (GC) a un programa d’entrena-
ment basat en la cursa continua. El criteri d’inclusio
era no tenir experiéncia previa en el tipus d’entrena-
ment HIIT. La faula 1 mostra les caracteristiques de
les persones participants.

Es va mantenir una reuni6é informativa prévia amb
tots els participants per explicar-los les caracteristiques i
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> 4
Table 1. Taula 1.
Characteristics Caracteristiques
of the EG | GE 16 22.62 1.86 65.82 kg 13.63 170.44 cm 10.61 de les persones
. CG | GC 16 22.13 1.75 65.22 kg 10.34 170.88 cm 9.30 ] .p
participants participants

They all took part voluntarily, signing an informed
consent form required to take measurements and do
the training programmes. Likewise, to ensure the suit-
ability and safety of their participation each participant
had to complete a “Physical Activity Readiness Ques-
tionnaire” (Spanish version by Rodriguez, 1996, of
the recognised PAR-Q by Chislom et al., 1978, using
the model devised by Thomas, Reading and Shephard,
1992). Given the type of study and the techniques
used in it, this research respected all the ethical pro-
cedures for data collection and Spain’s Data Protec-
tion Act 15/1999. The research also complied with the
provisions of the Declaration of Helsinki.

Design and variables

This is a pre-test/post-test experimental study with
two intervention groups.

The HIIT programme and the extensive uni-
form continuous aerobic training programme were
defined as independent variables. The depend-
ent variables were the fat percentage, weight and
VO, max.

Instruments

The data collection in the experimental phase of
the study (pre-test and post-test) was carried out and
supervised by two Physical Exercise and Sports Sci-
ences graduates with the aim of maintaining stable
conditions and thus ensuring the accuracy of the
data obtained. The anthropometric measurements
(size, weight and % fat) were taken individually in
a room prepared for this purpose using a Tanita BC-
601 bioelectrical impedance scale consisting of 4
electrodes and a Holtex height rod (Tanita Institute
Contract Study, 2004, Wang et al., 2004). This is
an effective means of taking measurement readings
of individual body composition in young individuals
(Ripka, Rotta, Ulbricht, & Neves, 2014).

VO,max was measured using an indirect test, the 20
metre shuttle run test for aerobic fitness (Léger, Mer-
cier, Gadoury, & Lambert, 1988, Léger and Gadoury,

objectius de ’estudi. Totes hi van participar de manera
voluntaria, signant un consentiment informat necessari
per efectuar els mesuraments i els programes d’entrena-
ment. Aixi mateix, i per garantir la idoneitat i seguretat
de la seva participacid, cada participant va haver d’em-
plenar un “Qiestionari d’aptitud per a 1’activitat fisica”
(versi6 espanyola de Rodriguez, 1996, del reconegut
PAR-Q de Chislom et al., 1978, en versié de Thomas,
Reading i Shepard, 1992). Donat el tipus d’estudi i les
tecniques utilitzades en el mateix, aquesta recerca va
respectar tots els procediments etics per a la recollida
de dades i la Llei organica 15/1999, sobre proteccié de
dades de caracter personal. La recerca va complir els
preceptes de la Declaracié d’Helsinki.

Disseny i variables

Es tracta d’un estudi experimental pretest-postest
amb dos grups d’intervencio.

Es van definir com a variable independent el pro-
grama d’entrenament HIIT i el programa d’entrenament
aerobic continu uniforme extensiu. Les variables de-
pendents van ser el percentatge de greix corporal, pes i
VO,max.

Instruments

La presa de dades de la fase experimental de 1’estu-
di (pretest i postest) va ser realitzada i supervisada per
dues persones llicenciades en Ciéncies de 1’activitat fi-
sica i de I’esport, CAFE, amb 1’objectiu de mantenir
estables les condicions i assegurar aixi la precisio de
les dades obtingudes. Les mesures antropometriques
(talla, pes i % greix) es van realitzar de forma indi-
vidual en una sala preparada a aquest efecte i fent s
d’una bascula de bioimpedancia electrica Tanita BC-
601 composta per 4 electrodes i un tallimetre marca
Holtex (Tanita Institute Contract Study, 2004; Wang
et al., 2004). Aquest és un mitja efectiu per realitzar
mesures de la composicié individual en individus joves
(Ripka, Rotta, Ulbricht, & Neves, 2014).

La mesura del VO,max es va realitzar mitjancant una
prova indirecta, el test de resistencia cardiorespiratori de
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1989, Mombiedro et al., 1992). This test is suitable for
young subjects with a medium level of training (Pernia,
Corral & del Castillo, 2010).

Procedure

The total duration of the study was 12 weeks. The
first week was used for the prior training of the par-
ticipants in their respective training protocols (two
initial training sessions in the various exercises and
their performance) and doing the pre-test, while the
last week was used for carrying out the post-test.

Data concerning age, gender and height were
taken into account when using the bioelectrical im-
pedance scale and measurements were taken under
optimal conditions for precise data collection: same
time of the day in pre-test and post-test, no food
for at least 3 hours, not doing any physical activ-
ity in the previous 12 hours, not drinking stimulants
such as coffee or tea in the previous 12 hours and
emptying the bladder at least 30 minutes before the
measurements were taken (Lopez, Borrego, & Diaz,
2013).

After the anthropometric measurements, VO,max
was measured using the 20 metre shuttle run test
which consists of a maximum and progressive test
which measures maximal aerobic power (MAP) and,
indirectly, maximal oxygen consumption (VO,max).
The test was carried out on an athletic track straight
where two lines separated by 20 metres were marked
out. The participants ran between the lines following
beep signals that forced them to start at a rate of 8
kph which progressively increased by 0.5 kph every
30 seconds. The test is completed when the individual
cannot keep up with the rhythm set (reaching the line
late twice in a row). The maximum speed at which
they managed to move is recorded based on how far
they get in the test, and this figure is then used to in-
directly calculate their VO,max.

Training protocol

Table 2 shows the HIIT programme followed by
the EG based on the combination of two protocols:

e The “Tabata” protocol (Tabata et al., 1996)
which was used to delimit the periods of work/
rest in a 2-to-1 ratio: 20 seconds of work and 10
seconds of rest grouped in sets of four minutes
with one minute of rest between sets.

20 m (Léger, Mercier, Gadoury, & Lambert, 1988; Léger
& Gadoury, 1989; Mombiedro et al., 1992). Aquesta pro-
va és adequada per a subjectes joves amb un nivell d’en-
trenament mitja (Pernia, Corral & del Castillo, 2010).

Procediment

La durada total de I’estudi va ser de 12 setmanes. La
primera es va dedicar a la formacid previa dels participants
en els seus respectius protocols d’entrenament (dues ses-
sions de formacid inicial en els diferents exercicis i el seu
desenvolupament) i en la realitzaci6 del pretest, mentre que
I’Gltima setmana es va dedicar a la realitzacié del postest.

Les dades d’edat, sexe i altura es van tenir en comp-
te en utilitzar la bioimpedancia electrica, aixi com la
realitzaci6 del mesurament en les condicions Optimes
per precisar la presa de dades: mateixa hora del dia en
pretest i postest, en deji minim de 3 hores, no realitzar
cap activitat fisica en les 12 hores previes, no prendre
begudes excitants com café o te en les 12 hores prévies i
evacuar la bufeta, almenys, 30 minuts abans del mesura-
ment (Lopez, Borrego, & Diaz, 2013).

Després de les mesures antropometriques, es va
realitzar la mesura del VO, max mitjancant el test de re-
sisténcia cardiorespiratoria de 20 m que consisteix en
un test maxim i progressiu, a través del com es mesura
la poteéncia aerobica maxima (PAM) i indirectament el
consum maxim d’oxigen (VO,max). La prova es va rea-
litzar en una recta d’atletisme on es van delimitar dues
linies separades per 20 m. Els participants es desplacen
entre ambdues linies seguint senyals actstics que obli-
guen a comencar a un ritme de vuit km/h que augmenta
progressivament 0.5 km/h cada 30 s. La prova finalitza
quan I’individu no pot seguir el ritme marcat (arribant
tard dues vegades consecutives a la linia). Segons el pe-
riode aconseguit es registra la velocitat maxima a la qual
ha aconseguit desplacar-se, dada que servira per calcular
de forma indirecta el seu VO,max.

Protocol d’entrenament

En la taula 2 s’observa el programa d’entrenament HIIT
seguit pel GE basat en la combinaci6 de dos protocols:

e E] protocol Tabata (Tabata et al., 1996): que va
servir per delimitar els periodes de treball/des-
cans amb una relaci6 2-1: 20 s de treball i 10 s de
descans agrupats en series de quatre minuts de du-
rada, establint-se un minut de descans entre series.

88

Apunts. Educacié Fisica i Esports. 2017, num. 130. 4t trimestre (octubre-desembre), pag. 84-94. ISSN-0214-8757



Efecte d’un programa HIIT versus entrenament continu extensiu en individus inexperts
Effect of a HIIT Programme vs. Extensive Continuous Training on Inexperienced Individuals

Duration 10 weeks Durada 10 setmanes
Sessions/week 3 (48/72 recovery hours between Sessions/setmana 3 (48/72 hores de recuperacio en-
sessions) tre sessio)

Session length 20 - 25 min (excluding the warm- Durada sessi6 20 — 25 min (excloent la volta a la
down) calma)

Tuesday/Thursday/Saturday Dies sessions Dimarts/Dijous/Dissabte

10 + 2 (Pre-test and post-test) Setmanes de treball 10 + 2 (Pretest i postest)

30 + 4 (Training, Pre-test and post- Total sessions 30 + 4 (Formacio, pretest i pos-

test) test)

Session days held
Working weeks
Total sessions

- F'S

Table 2. Training programme HIIT Experimental Group Taula 2. Programa d’entrenament HIIT; grup experimental

e The “7 min Workout” protocol (Klika and Jor- ¢ El protocol “7 min Workout” (Klika & Jordan,

PREPARACIO FiSICA | PHYSICAL PREPARATION

dan, 2013) which was used to choose the type

of exercises (a total of eight) that would be used

in the training, all of them based on using the

person’s own bodyweight. The exercises had

to be performed at maximum intensity which

translates into maximum speed of performance

while preserving correct technique. The exer-

cises used and their order was as follows:

Ist. Push-ups

2nd. High skipping raising the knees to the
horizontal

3rd. Crunch cores

4th. Dips using a bench or chair (with feet
resting on the floor)

5th. Jumping jacks

6th. Balancing test (isometric abdominal wall
contraction)

7th. Bench step-ups (40 cm women and 50 cm
men)

8th. Half squat (90° knee flexion)

2013) va ser I’emprat per escollir el tipus d’exer-

cicis (un total de vuit) que s’utilitzarien en 1’entre-

nament, tots ells basats en la mobilitzacid del propi

pes corporal: autocarregues. Els exercicis s’han de

realitzar a la maxima intensitat que es tradueix en

la maxima velocitat d’execuci6 conservant una tec-

nica correcta. Els exercicis utilitzats i el seu ordre

va ser el segiient:

1r. Fons de bragos al terra.

2n. Skipping alt elevant els genolls fins a 1’horit-
zontal.

3r. Encongiments abdominals o “crunch-core”.

4t. Fons triceps en banc o cadira (amb peus recol-
zats al terra).

5¢. Salts amb obertura de bragos i cames (Jum-
ping Jacks).

6¢. Planxa facial (contracci6 isometrica de paret
abdominal).

7¢. Pujada i baixada a un banc (40 cm dones i
50 cm homes).

8¢. Mig esquat (90° flexi6 de genoll).

The structure of the sessions was always similar
using the same work density and exercises and always
supervised by a Physical Exercise and Sports Science
graduate:

L’estructura de les sessions va ser sempre simi-
lar utilitzant la mateixa densitat de treball i els matei-
X0s exercicis, sempre supervisades per un graduat en
CAFE:

e Warm-up: eight minutes of aerobic exercise

(running) and joint mobility exercises.

e Main part: four-minute sets composed of
eight exercises performed for 20 seconds at

e Escalfament: vuit minuts d’exercici aerobic (cursa)
i exercicis de mobilitat articular.
e Part principal: series de quatre minuts compostes

the highest intensity/speed and with 10 sec-
onds for recovery between them. Over the
course of the programme the total number of
sets per session rose from two to four while
always taking a minute’s rest between them
(Table 3).

per vuit exercicis executats durant 20 s a la maxi-
ma intensitat/velocitat i amb una recuperacié entre
ells de 10 s. Durant el programa, el nombre total
de series per sessi0 va progressar de dues a quatre,
sempre realitzant un minut de descans entre elles
(taula 3).
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First 2 60
Second 2 60
Third 3 60
Fourth 8 60
Fifth 8 60
Sixth 4 60
Seventh 4 60
Eighth 4 60
Ninth 4 45
Tenth 4 45

Primera 2 60
Segona 2 60
Tercera 3 60
Quarta 3 60
Cinguena 3 60
Sisena 4 60
Setena 4 60
Vuitena 4 60
Novena 4 45
Desena 4 45

PN

Table 3. Evolution of the work set during the HIIT programme

e Warm-down: eight minutes of aerobic exercise
(exercise bike) and passive and active static
stretching of the main muscle groups exercised.

In lockstep, the CG carried out a running-based
programme using an extensive uniform continuous
method. The sessions were directed by a Physical
Exercise and Sports Science graduate who controlled
the intensity of the individuals’ effort through indi-
vidual heart rate monitors (Polar FT4 model). The
duration of the programme was similar to the one
for the E.G. and never exceeded 70% of personal
VO,max (Table 4).

Statistical analysis

The data was analysed using the IBM SPSS Statis-
tics 22.0 for Mac statistical package. The data were
subjected to the Shapiro-Wilk test to check normali-
ty. Descriptive statistics were used by means (¥) and
standard deviations (SX).

The t-Student test for related samples was used for
the intra-group comparison analysis of the data ob-
tained in the pre-test and the post-test while the t-Stu-
dent test for independent samples was used for the in-
tergroup analysis. 95% was assumed as a confidence
interval for the interpretation of the analysis.

-~

Taula 3. Evolucio de les séries de treball durant el programa HIIT

e Tornada a la calma: vuit min d’exercici aerobic
(bicicleta estatica). I estiraments estatics passius i
actius dels principals grups musculars exercitats.

Paral-lelament, el GC va realitzar un programa ba-
sat en la carrera seguint un metode continu uniforme
extensiu. Les sessions han estat dirigides per un graduat
en CAFE, controlant la intensitat de 1’esfor¢ dels indi-
vidus mitjancant 1’ds de pulsometres individuals (model
Polar FT4). La durada del programa va ser similar al
del GE, mai sobrepassant el 70% del VO,max personal
(taula 4).

Analisi estadistica

L’analisi de les dades es va realitzar mitjancant el pa-
quet estadistic IBM SPSS Statistics 22.0 per Mac. Les
dades han estat sotmeses a la prova Shapiro-Wilk per
comprovar-ne la normalitat. Es van emprar estadistics des-
criptius mitjangant mitjanes (X) i desviacions tipiques (SX).

Per a I’analisi intragrup de comparacié de les da-
des obtingudes en el pretest i el postest es va utilitzar
la prova t-Student per a mostres relacionades i per a
I’analisi intergrup es va utilitzar la prova t-Student
per a mostres independents. Es va assumir el 95%
com a interval de confianca per a la interpretaci6 de
I’analisi.

Duration 10 weeks

Sessions/week 3 (48/72 recovery hours between
sessions)

Session length 60 min (excluding the warm-
down)

Session days held
Working weeks
Total sessions

Tuesday/Thursday/Saturday

10 + 2 (Pre-test and post-test)
30 + 4 (Training, Pre-test and post-
test)

Durada 10 setmanes

Sessions/setmana 3 (48/72 hores de recuperacio en-
tre sessio)

Durada sessions 60 min (excloent la volta a la cal-
ma)

Dies sessions Dimarts/Dijous/Dissabte

Setmanes de treball
Total sessions

10 + 2 (Pretest i postest)
30 + 4 (Formacio, pretest i pos-
test)

PN

Table 4. Continuous training programme (running) Control Group

PN

Taula 4. P rograma d’entrenament continu (cursa); grup control

920
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Results

The results in Table 5 show that both the EG
and the CG achieved a significant reduction in the
“weight” variable after the 10 weeks of training.
Subjects in the EG exposed to the HIIT protocol sig-
nificantly reduced their bodyweight by an average of
1.94 kg, while average weight reduction in the CG
using training based on continuous running came to
0.56 kg.

With respect to the % of estimated body fat, a
highly significant reduction in post-test measure-
ments was found in the individuals in both groups
(Table 6). An EG reduction of 2.07% was observed
compared to 1.43% for the CG, which indicates that
the weight reduction has not been at the expense of
lean mass.

Estimated VO,max measurements also showed
highly significant increases in the EG and the CG af-
ter the training period (Table 7), with the mean in-
crease standing at 3.68 ml/kg/min in the subjects in
the EG and 2.59 ml/kg/min in the CG.

EG  Weight (kg) 65.82+13,63 63.88+12.70 0.010*
CG  Weight (kg) 65.22+10,34 64.66+10.52 0.019*

-

Table 5. Descriptive statistics and comparison of means for
“weight” values in the EG and the CG in pre- and post-test scenarios

18.14 +4.66 16.07+4.56 0.001**

18.96 +4.73 17.53+4.53 0.009**

PN

Table 6. Descriptive statistics and comparison of means for the "%
fat” values in the EG and the CG in pre-test and post-test

VOmax 46124389 49.80+3.39 0.003+*

(ml/kg/min)

VO, max »
(mi/kg/min) 48.35+4.47 50.94+4.00 0.005
-

Table 7. Descriptive statistics and comparison of means for the
values “VO,max” in the EG and the CG in pre-test and post-test

Resultats

Els resultats de la faula 5 mostren que tant el GE
com el GC aconsegueixen una reducci6 significativa de
la variable “pes” després de les 10 setmanes d’entrena-
ment. Els subjectes del GE exposats al protocol d’en-
trenament HIIT han reduit significativament el seu pes
corporal, amb una mitjana d’1.94 kg, sent la reducci6
de pes del GC amb entrenament basat en la cursa conti-
nua de 0.56 kg.

Pel que fa al percentatge de greix corporal estimat,
es comprova una reduccié molt significativa en els me-
suraments del postest en els individus de tots dos grups
(taula 6). S’observa una reduccio del GE de 2.07% en-
front de 1’1.43% del GC, la qual cosa indica que la re-
ducci6é de pes no s’ha fet a costa de la materia magra
dels individus.

Els mesuraments del VO,max estimat també han
mostrat augments molt significatius en el GE i el GC
després del periode d’entrenament (taula 7), sent 1’aug-
ment mitja de 3.68 ml/kg/min en els subjectes del GE i
de 2.59 ml/kg/min en el GC.

65.82+13.63 63.88+12.70 0.010*
65.22 +10.34 64.66+10.52 0.019*

GE Pes (kg)
GC Pes (kg)

-
Taula 5. Estadistics descriptius i comparacio de mitjanes per als
valors “pes” en el GE i el GC en pretest i postest

% greix
corporal
% greix
corporal

18.14+4.66 16.07+=4.56 0.001**

18.96 +£4.73 17.53+4.53 0.009**

PN

Taula 6. Estadistics descriptius i comparacio de mitjanes per als
valors “% greix” en el GE i el GC en pretest i postest

VO, max
(ml/kg/min)
VO,max
(ml/kg/min)

46.12+3.89 49.80+3.39 0.003**

48.35+4.47 50.94+4.00 0.005**

-~

Taula 7. Estadistics descriptius i comparacio de mitjanes per als
valors “VO,max” en el GE i el GC en pretest i postest
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Weight (kg)

Body fat %
VO, max (ml/kg/min)

S

Table 8. T-Student test for independent samples of “weight”, “%
fat” and “VO,max"“ values in post-test

Finally, the comparison of the intergroup results
of the three variables showed the absence of signifi-
cant differences between the post-test values of the
EG and CG (Table §8).

Discussion and conclusions

The purpose of this research was to verify the ef-
fects of HITT in subjects without previous experi-
ence. In lockstep these effects have been compared
with those produced by an extensive continuous train-
ing programme based on continuous running with
practitioners of a similar profile.

The results show the good outcomes achieved by
the intensive method in the variables studied. These
results confirm those obtained by previous studies
that also used HIIT for their data collection. Siegler et
al. (2003) found reductions in body mass and fat mass
with a protocol of three weekly sessions lasting 10-15
minutes for 10 weeks based on plyometrics. Trapp et
al. (2008) performed 15 weeks of 20 minutes’ train-
ing three times a week and also obtained reductions
in fat mass as well as body mass. Likewise Heydari
et al. (2012) also applied a 20-minutes workout three
times a week over 12 weeks to get a reduction in
body mass and fat mass. More recently Sdnchez and
Carranque (2015) achieved similar results but with an
intensive protocol of eight weeks consisting of only
two weekly sessions lasting four minutes using the
“Tabata” method.

Another important result obtained in this study
has been in the VO,max variable which corrobo-
rates the idea that interval-based methods, and not
only continuous ones, foster an improvement in the
cardiovascular capacities of people doing the activ-
ity, as indicated in Helgerud et al. (2007). Along the
same lines, Daussin et al. (2008) gave two groups
of subjects continuous and interval-based training re-
spectively, obtaining improvements in cardiovascular
performance in both groups but significantly higher

Pes (kg)

% greix corporal
VO,max (ml/kg/min)

-

Taula 8. Prova t-Student per a mostres independents de valors
“pes”, “% greix” i “VO,max” en postest

En ultim lloc, la comparaci6 dels resultats intergrup
de les tres variables han mostrat la inexisteéncia de dife-
réncies significatives entre els valors del postest de GE i
GC (taula 8).

Discussio i conclusions

El proposit d’aquesta recerca va ser comprovar els
efectes d’un entrenament basat en el métode interva-
lic intensiu en subjectes sense experiencia previa. Pa-
ral-lelament, s’han comparat aquests efectes amb els
produits per un programa d’entrenament continu exten-
siu basat en la cursa continua en practicants d’un perfil
similar.

En aquest sentit, els resultats obtinguts ens mostren
un bon comportament del metode intensiu en les varia-
bles estudiades. Aquests resultats confirmen els obtin-
guts per estudis anteriors que també van utilitzar I’'HIIT
per al seu procediment d’obtenci6é de dades. Siegler et
al. (2003) va comprovar reduccions de massa corpo-
ral i massa de greix amb un protocol de tres sessions
setmanals de 10-15 min de durada durant 10 setmanes
basat en la pliometria. Trapp et al. (2008) va realitzar
15 setmanes d’entrenament de 20 min tres vegades per
setmana, obtenint també disminucions de la massa de
greix, aixi com la massa corporal. En una linia similar,
Heydari et al. (2012) va aplicar també un entrenament
de 20 min tres vegades a la setmana al llarg de 12 set-
manes produint-se una reduccié de la massa corporal i
de la massa de greix corporal. Més recentment Sanchez
i Carranque (2015) van aconseguir similars resultats
perd amb un protocol intensiu de vuit setmanes, de tan
sol dues sessions setmanals de quatre min de durada ba-
sat en el metode Tabata.

Un altre important resultat obtingut en aquest estu-
di ha estat en la variable VO,max, dada que corrobora
la idea que els métodes intervalics i, no solament, els
continus afavoreixen la millora de les capacitats cardio-
vasculars dels practicants tal com assenyala Helgerud et
al. (2007). En aquesta mateixa linia, de Daussin et al.
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in the group that followed the protocol using inter-
val-based exercise as can be seen in the results of
this research.

The continuous extensive method based on run-
ning is also shown as being effective in improving
the variables studied as there are no significant inter-
group differences with respect to the HIIT method.
However, the HIIT method was more effective and
efficient since the improvement values are higher
with a significantly lower weekly volume of exer-
cise.

Using the HIIT protocol in individuals without
prior experience was quite simple since the practition-
ers easily grasped the organisation of the work and
the types of exercises based on functional movements
using bodyweight during the two initial training ses-
sions.

Likewise, this type of work allows a group of
practitioners with different levels of performance to
train in the same space and time, since each one ad-
justs their workload to the maximum intensity that
they can do individually. We believe that this is very
relevant in practical terms since the same is not the
case in continuous methods such as running, where
group training is made very complicated by the size-
able gaps in individual performance that call for dif-
ferentiated working rhythms and therefore make joint
training impossible.

In short, the potentiality of the HIIT method was
verified as an intervention protocol in individuals
without experience due to its simplicity of use, versa-
tility in heterogeneous groups and excellent outcomes
in improving variables related to healthy physical
condition.
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Abstract

Aims. To describe the effectiveness presented by goal-
keepers in 2014 at the South American Games (ODESUR)
and in the Pan-American Championship in the male senior
category, relate this effectiveness to the outcome of the
matches and the final classification of their teams, and anal-
yse the influence of the effectiveness of the goalkeepers on
the probability of winning a match in these championships.
Methodology. Observational methodology. Sample: 3008
throws in 32 games. Main results. Goalkeeper efficiency co-
efficient (GEC 0.33 and 0.31) and extended goalkeeper effi-
ciency coefficient (EGEC 0.40 and 0.38) in both champion-
ships. Significant differences between winners and losers in
positional defence (p < 0.01). Conclusions. The best results
came against counterattacks, whilst the values for 7 m throws
were low. Goalkeeper effectiveness was related to the result
of the matches and the final ranking of their teams. Winning
teams presented better values during the positional defence
phases. The probability of winning a match is influenced by
the effectiveness of the goalkeepers but also by the number
of throws received.

Keywords: defensive performance, tactical analysis, com-
petition, throws

Resum

Objectius. Descriure les caracteristiques de 1’eficacia
presentada pels porters al 2014 en els Jocs Sud-americans
(ODESUR) i en el Campionat Panamerica, en la categoria
adults masculina; relacionar aquesta eficacia amb el resultat
dels partits i la classificaci6 final dels seus equips; i analitzar
la influencia de 1’eficacia dels porters en la probabilitat de
guanyar un partit en aquests campionats. Metodologia. Meto-
dologia observacional. Mostra. 3008 llancaments en 32 par-
tits. Principals resultats. Coeficient d’eficacia del porter (CEP
0.3310.31) i coeficient d’eficacia ampliat (CEAP 0.40 i 0.38)
en tots dos campionats. Diferéncies significatives entre gua-
nyadors i perdedors en defensa posicional (p <0.01). Conclu-
sions. Els millors resultats van apareixer davant llancaments
de contraatac, mentre que els valors enfront de 7 m van ser
baixos. L’eficacia dels porters es va relacionar amb el resultat
dels partits i la classificacid final dels seus equips. Els equips
guanyadors van presentar millors valors durant les fases de
defensa posicional. La probabilitat de guanyar un partit es veu
influenciada per I’eficacia dels porters, perod també pel nombre
de llancaments rebuts.

Paraules clau: rendiment defensiu, analisi tactica, compe-
ticid, llancaments

Introduction

Handball is a cooperation-opposition sport whose
ultimate aim is scoring a goal by throwing the ball
into the net. Like basketball, it has a high scoring fre-
quency and level of success compared to other sports
such as football or hockey (Martin & Lago, 2005).
Thus the actions of defenders to prevent throws being
successful are fundamental and the interventions of

Introduccio

L’handbol és un esport de cooperacié-oposicié 1’ob-
jectiu final del qual és la conversi6 del gol mitjangant un
llancament. De forma similar al basquet, presenta una fre-
qiiencia de finalitzaci6 i nivell d’exit elevats en comparaci6
amb altres esports com el futbol o ’hoquei (Martin & Lago,
2005). En aquest sentit, les accions dels defensors per evi-
tar I’exit dels llangaments s6n fonamentals i cobren especial
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goalkeepers with their saves are particularly relevant
(Pascual, Lago, & Casiis, 2010).

Both coaches and researchers stress the impor-
tance of the goalkeeper’s role in their team’s success
(Bayer, 1987; Buligan, 2003; Ibero, 1991). Their
psychological profile for sports performance (Olme-
dilla et al., 2015), technical and tactical requirements
(Debanne, 2003, Gutiérrez, 2012, Olsson, 2003) and
different physical characteristics (Antinez & Garcia,
2008; Muifioz, Martin, Lorenzo, & Rivilla, 2012; S4,
Rui, Saavedra, & Fernandez, 2015) are all important.

In recent years a lot of research has analysed the
performance of teams in competition from differ-
ent perspectives (Prieto, Gémez, & Sampaio, 2015,
2015b), although few studies specifically focus on the
actions of goalkeepers during the game. Pascual et al.
(2010) studied the effectiveness of goalkeepers in the
ASOBAL League and showed that it is a variable which
affects the outcome of a match and makes it possible to
differentiate the best ranked teams in the competition.
In the King’s Cup 2008, Siez, Rold4an and Feu (2009)
confirmed the significant differences in 6 m saves be-
tween winners and losers. Likewise, Teles and Voloss-
ovitch (2015) analysed the last ten minutes of matches
in the Portuguese league and highlighted the significant
association of the goalkeepers’ effectiveness with the
final outcome of the matches. Saez, Garcia, Antinez,
Valle and Feu (2012) also stress the performance of the
goalkeepers of winning teams in the under-16 category,
although in this case the statistical difference appears
when the matches are not evenly balanced.

Other papers confirm the differences in goalkeep-
ers’ effectiveness taking into account contextual vari-
ables. For example, Lago, Gomez, Viafio, Gonzilez
and Fernandez (2013) and Gémez, Lago, Viafio and
Gonzilez (2014) observe significant differences in the
ASOBAL League taking into account the home-away
variable and the team level.

There are also the official statistics provided by the
International Handball Federation (IHF) and the Eu-
ropean Handball Federation (EHF) in World Cham-
pionships (WC), Olympic Games (OG) and European
Championships (EC). In the period between 2008 and
2015 the mean total effectiveness of goalkeepers was
32.6%, reaching a maximum of 34.6% in the WC
2011 and a minimum of 30.3% in the WC 2015. Oth-
er outstanding values are the medians for effectiveness
against 6 m throws (26.2%), throws from wide posi-
tions (34.4%), 9 m (45.0%) and 7 m (21.9%) (EHF,
2015; IHF, 2015). Based on this official data, Bilge

rellevancia les intervencions dels porters amb les seves atu-
rades (Pascual, Lago & Casais, 2010).

Tant els entrenadors com investigadors emfatitzen
en la importancia del rol del porter en 1’¢xit dels seus
equips (Bayer, 1987; Ibero, 1991; Buligan, 2003).
Es destaca el seu perfil psicologic per al rendiment
esportiu (Olmedilla et al., 2015), i les seves exigen-
cies tecnicotactiques (Debanne, 2003; Olsson, 2003;
Gutiérrez, 2012) i fisiques diferenciades (Antinez &
Garcia, 2008; Muifoz, Martin, Lorenzo, & Rivilla,
2012; S&, Rui, Saavedra, & Fernandez, 2015).

En els ultims anys sén nombrosos els treballs que
analitzen el rendiment dels equips en competicié des
de diferents perspectives (Prieto, Gémez, & Sampaio,
2015, 2015b), encara que pocs estudis analitzen especi-
ficament les accions dels porters durant el joc. Pascual
et al. (2010) van estudiar 1’eficacia del porter en la Lli-
ga ASOBAL i van demostrar que 1’eficacia del porter
és una variable relacionada amb el resultat d’un partit
i permet diferenciar els equips millor classificats en la
competicié. En la Copa del Rei 2008, Saez, Roldan i
Feu (2009) van constatar les diferencies significatives
en les aturades de 6 metres entre guanyadors i perde-
dors. Igualment, Teles i Volossovitch (2015), analit-
zant els deu Gltims minuts dels partits de la 1liga portu-
guesa, destaquen 1’associaci6 significativa de ’eficacia
del porter amb el resultat final dels partits. També
Saez, Garcia, Antinez, Valle i Feu (2012) subratllen
I’actuaci6 dels porters dels equips guanyadors en ca-
tegoria cadet, encara que, en aquest cas, la diferéncia
estadistica apareix quan els partits no sén equilibrats.

Altres treballs comproven les diferéncies en 1’efi-
cacia dels porters atenent a les variables contextuals.
Per exemple, Lago, Gomez, Viafio, Gonzalez i Fer-
nandez (2013) i Gomez, Lago, Viafio i Gonzilez
(2014) observen diferencies significatives en la 1liga
ASOBAL atenent a la variable local-visitant i al ni-
vell dels equips.

D’altra banda, es troben les estadistiques oficials
que ofereixen la International Handball Federation
(IHF) i I’European Handball Federation (EHF) en cam-
pionats de mén (CM), jocs olimpics (JJOO) i campio-
nats d’Europa (CE). En el periode entre 2008 i 2015 Ila
mitjana de I’eficacia total dels porters va ser de 32.6%,
aconseguint un maxim de 34.6% en el CM 2011 i un
minim de 30.3% en el CM 2015. Altres valors desta-
cats son les mitjanes de I’eficacia davant llangcament de
6 m (26.2%), extrems (34.4%), 9 m. (45.0%) i 7 m
(21.9%) (EHF, 2015; IHF, 2015). A partir d’aques-
tes dades oficials, Bilge (2012), analitzant ’eficacia

96

Apunts. Educacié Fisica i Esports. 2017, nim. 130. 4t trimestre (octubre-desembre), pag. 95-105. ISSN-0214-8757



Eficacia dels porters en els Jocs ODESUR i Campionat Panamerica d’Handbol al 2014
Goalkeepers’ Effectiveness in the ODESUR Games and the Pan-American Handball Championship in 2014

(2012) analysed the effectiveness of the goalkeepers
and the number of saves and did not find significant
differences between the different international compe-
titions at the highest level (2004 to 2010).

As far as we know, at the Pan-American level
there are few studies that provide this type of infor-
mation (Greco & Vieira, 1990) and the data referring
to regional and continental competitions is meagre,
although statistical information on the Pan-American
Games has been posted on the website (Rio, 2007;
Toronto, 2015). Hence this paper may provide rel-
evant information for analysing the performance of
goalkeepers and teams on the continent.

Given the foregoing, three research aims are pro-
posed: firstly, to describe the effectiveness presented by
goalkeepers in 2014 at the ODESUR Games and the Pan-
American Games in the male senior category. Secondly,
to relate this effectiveness to the result of the matches and
the final ranking of their teams. And thirdly, to analyse
the influence of the goalkeepers’ effectiveness on the
probability of winning a match in these tournaments.

Methodology
Sample

The purposive sample consists of a total of 32
matches, 13 in the ODESUR Games and 19 in the
Pan-American Handball Championship held in Uru-
guay in 2014 (Herniandez, Fernandez, & Baptista,
2014). Of the total number of matches played in the
two championships, only two games were excluded,
which showed a very high final goal difference, and a
third due to technical errors in the recording.

At the intra-sessional level (Anguera & Hernan-
dez Mendo, 2013) all the throws made in the different
games were studied, and 3008 throwing sequences
were analysed, 1199 from the ODESUR Games and
1809 from the 2014 Pan-American Championship.

Procedure

Observational methodology guidelines were fol-
lowed (Anguera, Blanco, Losada, & Hernindez Mendo,
2000; Anguera & Hernandez Mendo, 2013). The ob-
servational design was ideographic, punctual and mul-
tidimensional. An observation instrument was used
(Table 1) composed of category systems and field for-
mats designed for the analysis of the effectiveness of
attacks and throws that makes it possible to rate goal-
keepers’ performance (Cabrera, 2014; Lapido, 2015).

dels porters i el nombre de aturades, no va trobar di-
fereéncies significatives entre les diferents competicions
internacionals d’alt nivell (2004 a 2010).

Fins on arriba el nostre coneixement, a nivell pana-
merica son pocs els estudis que aportin aquest tipus d’in-
formaci6 (Greco & Vieira, 1990) i les dades referents a
les competicions regionals i continentals son escassos,
encara que es poden trobar en la web informaci6 estadis-
tica dels Jocs Panamericans (Rio, 2007; Torontd, 2015).
Per aquesta rad, aquest treball pot aportar informacio re-
llevant per a 1’analisi del rendiment dels porters i equips
del continent.

Vists els antecedents, es plantegen tres objectius de
recerca. Primer, descriure les caracteristiques de 1’efi-
cacia presentada pels porters I’any 2014 en els Jocs
ODESUR i Campionat Panamerica, en categoria adults
masculina. Segon, relacionar aquesta eficacia amb el re-
sultat dels partits i la classificaci6 final dels seus equips.
I tercer, analitzar la influéncia de 1’eficacia dels por-
ters en la probabilitat de guanyar un partit en aquests
campionats.

Metodologia
Mostra

La mostra dirigida es compon d’un total de 32 par-
tits, 13 dels Jocs ODESUR i 19 del Campionat Paname-
rica Uruguai 2014 (Hernandez, Fernindez, & Baptista,
2014). Del total de partits disputats en els dos campio-
nats, només se’n van excloure 2 perque van presentar
una diferencia de gols final molt elevada i un tercer per
errors técnics en 1’enregistrament.

A nivell intrasessional (Anguera & Hernandez Men-
do, 2013) es van estudiar la totalitat de llancaments rea-
litzats en els diferents partits, i es van analitzar 3008
seqiiencies de llancament, 1199 corresponents als Jocs
ODESUR i 1809 del Campionat Panamerica Uruguai
2014.

Procediment

Es van seguir les pautes de la metodologia observa-
cional (Anguera, Blanco, Losada, & Hernandez Mendo,
2000; Anguera & Hernandez Mendo, 2013). El disseny
observacional va ser ideografic, puntual i multidimen-
sional. Es va utilitzar un instrument d’observacié (tau-
la 1) compost per sistemes de categories i formats de
camp dissenyat per a I’analisi de I’eficacia de 1’atac i el
llancament que permet la valoraci6 del rendiment dels
porters (Cabrera, 2014; Lapido, 2015).
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Team Each of the participating teams (URU, ARG,
BRA, CHI, etc.).
Result Draws (DRA); winning by difference of 1, 2, 3

and 4 goals (G1, G2, G3, G4); winning by 5
or more goals (G5); losing by a difference of
1,2,3 and 4 goals (L1, L2, L3, L4); losing by 5
or more goals (L5).

Game phase  Direct counterattack (DCA); extended counte-
rattack (EXCA); organised defence (OD) and 7
m throws. (PEN).

Throw Successful throw, goal (THR); goalkeeper save

outcome (GS); throw off-target, hit post or blocked
(ERRO).

Throw Right side 9m. (RS9M); centre 9m (COM); left

area side 9m (LZ9M); wide left (WL); left side (LS);
central zone (CZ); right side (RS); wide right
(WR); no throw (NT).

quer Winner; loser.

Winner

Position Team ranking in the competition (1st, 2nd,

3rd, etc.).

Equip Cadascuna de les seleccions participants
(URU, ARG, BRA, CHI, etc.).

Resultat Empatats (EMP); guanyant per diferencia de 1,
2, 3i 4 gols (G1,G2,G3,G4); guanyant por 5
0 més gols (G5); perdent per diferencia de 1,
2,314 gols (P1, P2, P3, P4); perdent per 5 o
més gols (P5).

Fase de joc Contraatac directe (CAD); contraatac ampliat
(CAAM); defensa organitzada (DP) i llancament
de 7 m (PEN).

Finalitzacio Encert de llancament, gol (ALZ); aturada del

llancament porter (PP); llancament fora, pal o blocatge
(ERRA).

Zona Lateral dret 9 m (ZLDOM); centre 9 m (ZCOM);

llangcament lateral esquerre 9 m (ZLI9M); extrem esquerre
(ZEl); lateral esquerre (ZLI); zona central (ZC);
lateral dret (ZLD); extrem dret (ZED); no llanca-
ment (NL).

CumyEear Guanyador; perdedor.

Perdedor ! :

Lloc Lloc d’equip en la competici6 (1r, 2n, 3r,
etc.).

S

Table 1. Criteria and categories of the observational instrument.
(Source: adapted from Cabrera, 2015, and Lapido, 2015)

The games were filmed on video and the record-
ings were made using Lince software (Gabin, Cam-
erino, Anguera, & Castafier, 2012). The data col-
lection was carried out by four specialist and trained
observers. In order to guarantee the quality of the
data, intraobserver and interobserver concordance
tests were performed where the Cohen’s Kappa coef-
ficient values were higher than 0.80 in all cases.

Two effectiveness coefficients were used to
analyse the data (Table 2): goalkeeper effective-
ness, GEC, and extended goalkeeper effective-
ness, EGEC, (Lapido, 2015). EGEC takes into ac-
count off-target throws by attackers, that is, throws
that go outside the goal or hit the post, provided
they are made from nearby areas. This means that
missed throws from areas further away than 9 m
are not counted.

GEC = GS/ (GS + THR)
EGEC = (GS + ERRO *) / (GS + ERRO * + THR)

PN

Table 2.

-

Taula 1. Criteris i categories de I'instrument observacional. (Font:
adaptat de Cabrera, 2015, i Lapido, 2015)

Els partits van ser gravats en video, i els registres es
van realitzar utilitzant el programari Linux (Gabin, Ca-
merino, Anguera, & Castafier, 2012). La presa de dades
va ser realitzada per quatre observadors especialitzats i
entrenats. Per garantir la qualitat de la dada es van rea-
litzar proves de concordanga intraobservador i interob-
servador on els valors del coeficient de Kappa de Cohen
van ser superiors a 0.80 en tots els casos.

Per a ’analisi de les dades es van tenir en compte
dos coeficients d’eficacia (faula 2): eficacia del porter,
CEP, i eficacia ampliada del porter, CEAP (Lapido,
2015). El CEAP es caracteritza per tenir en compte els
llancaments errats pels atacants, és a dir, els llancaments
que es dirigeixen fora de la porteria o al pal, sempre que
es realitzin des de zones properes. Aix0 vol dir que els
llancaments errats des de zones més allunyades a 9 m no
es computen.

CEP = PP/ (PP + ALZ)
CEAP = (PP + ERRA®) / (PP + ERRA* + ALZ)

PN

Taula 2.
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In addition to the descriptive analysis of the re-
sults non-parametric tests were also performed such
as chi-square for the association between categorical
variables and Mann-Whitney for comparison between
groups (Hernindez et al., 2014). A dichotomous lo-
gistic regression model (winner, loser) was designed
to determine the influence generated by the goalkeep-
er saves and throws received variables.

Results

In the ODESUR 2014 Games, the average number
of saves per team and match was 12.2 +4.5, similar
to the 12.2 +4.2 observed at the 2014 Pan-American
Championship. The effectiveness of the goalkeepers
in the ODESUR Games was slightly higher than in the
2014 Pan-American Championship in Uruguay, although
these differences did not reach significant values. This
tendency in the effectiveness coefficients of the goalkeep-
ers was also observed in the different game situations,
with the exception of extended counterattack (7able 3).

In the ODESUR Games, the effectiveness in the
tournament of the goalkeepers of the teams coincided
with the final ranking of their national sides (Table 4).

U S ] 038 0.46 035 0.43
defence

Throw during extended 0.23 0.29 0.25 0.32
counterattack

Throw during direct 022 027 018 0.23
counterattack

7 m throw 0.19 0.19 0.15 0.15
General Total 0.33 0.40 0.31 0.38

PN

Table 3. Goalkeeper effectiveness coefficients

En el tractament de resultats, a més de 1’analisi des-
criptiva es van realitzar proves no parametriques, com
khi-quadrat per a ’associacié entre variables categOri-
ques i Mann-Whitney per a la comparacié entre grups
(Hernandez et al., 2014). Es va dissenyar un model de
regressio logistica dicotomic (guanyador, perdedor) per
determinar la influéncia que generen les variables atura-
des de porters i llancaments rebuts.

Resultats

En els Jocs ODESUR 2014 la mitjana d’aturades
per equip i partit va ser de 12.2 +4.5, similar a ’ob-
servada en el Campionat Panamerica Uruguai 2014 de
12.2 +4.2. L’eficacia dels porters en els Jocs ODESUR
va ser lleugerament major que en el Campionat Paname-
rica Uruguai 2014, encara que aquestes diferéncies no
van aconseguir valors significatius. Aquesta tendéncia
en els coeficients d’eficacia dels porters es van observar
també en les diferents situacions de joc, amb I’excepcid
del contraatac ampliat (taula 3).

En els Jocs ODESUR I’eficacia en el torneig dels
porters dels equips va coincidir amb la classificacid
final de les seves seleccions (taula 4). En el cas del

Llangament en defensa 038 046 0.35 0.43
posicional

Llangamenten contraatac 023 029 025 0.32
ampliat

LI_angament en contraatac 022 027 0418 0.23
directe

Llangament 7 m 0.19 0.19 0.15 0.15
Total general 0.33 0.40 0.31 0.38

-~

Taula 3. Coeficient d’eficacia dels porters

BRA 1 0.42 0.48 ARG 1 0.46 0.53
ARG 2 0.41 0.48 GRO 5 0.39 0.44
CHI S 0.37 0.43 BRA 2 0.31 0.38
URU 4 0.34 0.42 URU 4 0.31 0.37
VEN 5 0.30 0.41 CHI 8 0.30 0.37
PAR 6 0.24 0.31 USA 6 0.26 0.34
> CcoL 7 0.16 0.25 MEX 7 0.24 0.31 Y
Table 4. o = 021 027 ' raula 4.
Goalkeeper | Mean 033 o040 e 031 038 | Coeficients
Mitjana Mitjana

effectiveness d’eficacia dels
coerteien’s by _ porters' e
team equip
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Some differences were found in the 2014 Pan-Ameri-
can Championship in Uruguay where the high values
of Greenland, which came fifth, stand out.

Significant differences were observed in goalkeep-
ers’ effectiveness between the winning and losing
teams in the two tournaments analysed. In terms of
the various opportunities to finish on goal, at both the
ODESUR Games and the Pan-American Champion-
ship in Uruguay the significant differences appeared
in the positional defence phase. Although the values
of the winning teams were higher, the differences in
effectiveness against throws during counterattack and
7 m throws do not reach significant values (Tables 5
and 6).

For scenarios involving throws during extended
counterattack, in the 2014 Pan-American Champion-
ship in Uruguay the differences between winners and
losers were significant in both GEC and EGEC.

Throw in positional 0.45%% 0.29%% 0.53%* 0.39%*
defence

Throw during extended 0.29 0.20 0.34 0.27
counterattack

ULCUTCHTI el 032 047 034 024
counterattack

7 m throw 0.28 0.13 0.28 0.13
Mean 0.42** 0.25**  0.48** 0.34**

-

Table 5. Differences between winners and losers of the matches
in goalkeeper effectiveness coefficients in the ODESUR 2014 games
by 8game situations

Throw in positional 0.44%% 0.26%%  0.51%* 0.34**
defence

Throw during extended 0.38% 0.20* 0.45% 0.27*
counterattack

Throw during direct 0.32 0.14 0.34 0.20

counterattack

7 m throw 0.19 0.10 0.19 0.10

Mean 0.41** 0.23**  0.47** 0.29**

-

Table 6. Differences between winners and losers of the matches
in goalkeeper effectiveness coefficients in the Pan-American
Championship in Uruguay 2014 by game situations

Campionat Panamerica Uruguai 2014 es van trobar
algunes diferencies, on destaquen els alts valors de
Groenlandia, cinque classificat.

Es van observar diferencies significatives en 1’efi-
cacia dels porters entre els equips guanyadors i perde-
dors en els dos tornejos analitzats. Davant les diferents
situacions de finalitzacid, tant en els Jocs ODESUR
com en el Campionat Panamerica Uruguai 2014 les
diferencies significatives van apareixer en la fase de
defensa posicional. Encara que els valors dels equips
guanyadors van ser superiors, en 1’eficacia davant
llancaments en contraatac i llancament de 7 m les di-
feréncies no aconsegueixen valors significatius (taules
5i6).

En el cas dels llancaments en situacions de contraa-
tac ampliat, en el Campionat Panamerica Uruguai 2014
les diferencies entre guanyadors i perdedors van ser sig-
nificatives tant en els CEP com en els CEAP.

Llancament en defensa

0.45%* 0.29**  0.53** 0.39**

posicional
Llangamenten contraa- g o9 034 027
tac ampliat
Langamentencontiaa- o 35 47 034 024
tac directe

Llangament 7 m 0.28 0.13 0.28 0.13
Mitjana 0.42%* (0.25**  0.48** (0.34**

I

Taula 5. Diferéncies entre guanyadors i perdedors dels partits
en els coeficients d’eficacia dels porters en els jocs ODESUR 2014
segons les situacions de joc

Llangament en defensa

0.44** 0.26**  0.51** 0.34**

posicional
tangament en contraa- — 3g.  0.20%  0.45% 0.27
tac ampliat
tangament en contraa- o 35 014 034  0.20
tac directe

Llangament 7 m 0.19 0.10 0.19 0.10
Mitjana 0.41** 0.23**  0.47** 0.29**

I

Taula 6. Diferéncies entre guanyadors i perdedors dels partits en
els coeficients d’eficacia dels porters en el Campionat Panamerica
Uruguai 2014 segons les situacions de joc
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Saves (GS) .693 .000
Throws received (T_R) -.472 .001
Constant 11.647 .005

Aturades (PP) .693 .000
Llangcaments rebuts (T_L) -472 .001
Constant 11.647 .005

PN

Table 7. Logistic regression results

The logistic regression analysis made it possible to
obtain the probability of victory or defeat in a match
based on the parameters of throws received and saves
made by the goalkeeper (Table 7).

The model is significant (x> =56.74; p < .001) with
high explanatory capacity R?=0.78. The variables
presented a sensitivity of 84.8% and specificity of
87.1% to predict the victory or defeat of the teams in a
match. By applying the logistic function:

1

1 + e—(conxtanl + (Saves) + (Total throws received)

m (win) =

the combination of the values of the variables ana-
lysed that predict the probability of winning a match
has been obtained (Figure 1).

Discussion

With respect to our first aim of describing the
effectiveness presented by goalkeepers during the
ODESUR Games and Pan-American Championship
2014, it was observed that the average number of
saves in the championships analysed (12.2 +4.5 and
12.2 +4.2) was similar to the 12.8 +4.1 of the Pan-
American Games 2015 (Pan Am, 2015). These values

-

Taula 7. Resultats de la regressio logistica

L’analisi de regressié logistica va permetre obtenir
la probabilitat de victoria o derrota en un partit a partir
dels parametres llancaments rebuts i aturades del porter
(taula 7).

El model és significatiu (y> = 56.74; p < .001), amb
alta capacitat explicativa R*> =0.78. Les variables van
presentar una sensibilitat del 84.8% i especificitat del
87.1% per predir la victoria o derrota dels equips en un
partit. Aplicant la funci6 logistica:

1

1 + e—(Constant+ (Aturades)+ (Total llancaments rebuts)

p (guanyar) =

S’ha obtingut la combinacié dels valors de les variables
analitzades que prediuen la probabilitat de guanyar un

partit (fig. 1).

Discussio

Atenent al primer objectiu de descriure les ca-
racteristiques de 1’eficacia presentada pels porters
en els Jocs ODESUR i Campionat Panamerica 2014,
es va observar que la mitjana d’aturades en els cam-
pionats analitzats (12.2 +4.5 1 12.2 +4.2) va ser si-
milar a 12.8 + 4.1 dels Jocs Panamericans 2015 (Pa
Am, 2015). Aquests valors es troben per sota de

0.45
040+ = =g
0.35 B BT et
030 1 e 4 --
a | e -
U e ey _ -
— i - Probability of victory
2 -1 Probabilitat victoria
o 0.20 = L
D e 0.75
- — 0.50
0.15 = —— 025 L
0.10
B85 40 45 50 55
Throws received | Llancaments rebuts

S

Figure 1. Probability of winning a match depending on the number
of throws received and goalkeeper effectiveness (GEC)

-

Figura 1. Probabilitat de guanyar un partit en funcié del nombre
de llancaments rebuts i I'eficacia del porter (CEP)
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are below the 13.9 + 1.5 reported by Bilge (2012)
when analysing a number of international champi-
onships. At all events the dispersion of the data is
clearly greater, showing wide differences between
the goalkeepers in the teams from the American con-
tinent.

The general results for GEC (ODESUR 0.33 and
Pan-American 0.31) are in line with the average val-
ues of international high-level competitions (OG, WC
and EC) which in the period 2008-2015 ranged from
34.6% at WC 2011 to 30.3% at WC 2015 (EHF,
2015; IHF, 2015). It was also similar at the 2015 Pan
American Games with an effectiveness of 32.0% (Pan
Am, 2015). These values are slightly lower than the
results noted by Bilge (2012) who did not find signifi-
cant differences when comparing WC 34.7% and EC
33.5% in the period 2004-2010. Furthermore, Ant6n
(2005) argues that for a goalkeeper’s performance to
be considered good they must have an effectiveness
rating of at least 33% (GEC =0.33).

In relation to opportunities to finish on goal, the
0.22 GEC for throws during counterattack phases in
the ODESUR Games 2014 is one of the highest values
with respect to the mean for other international cham-
pionships (EHF, 2015, IHF, 2015). By contrast the
0.18 GEC at the 2014 Pan American Championship
is lower than, albeit similar to, the mean observed at
the 2013 WC and 2012 OG and above the 2015 WC
(15.5%) and Pan American Games 2015 (17.8%)
(Pan Am, 2015). This would suggest that effectiveness
against throws during counterattack phases was good,
keeping the attackers’ success rate below the 87%
(GEC =0.13) that Anton (2005) suggests as an opti-
mum rate for the attacker in this phase of the game.

As for goalkeepers’ effectiveness against 7 m
throws, just as at the 2015 Pan American Games
(15.6%) the values are below the mean for other in-
ternational championships (WC, EC and OG) in re-
cent years (EHF, 2015; IHF, 2015). Similar results
were achieved at the 2008 OG (19.6%) and 2012 OG
(19.3%). However, goalkeepers’ effectiveness against
7 m throws was clearly below the 25% (GEC = 0.25)
which Anton (2005) deems a good level.

Turning to the study’s secondary aim of compar-
ing goalkeepers’ effectiveness with the result of the
matches and final ranking in the tournaments, it was
found that the position of the teams in the competi-
tions was related to the effectiveness of their goal-
keepers. Only Greenland presented clearly superior
values in the Pan-American Championship 2014, yet

13.9 + 1.5 reportat per Bilge (2012) analitzant dife-
rents campionats internacionals. En tot cas, la dis-
persi6 de les dades és clarament superior mostrant
amplies diferencies entre els porters en els equips del
continent america.

Els resultats generals del CEP (ODESUR 0.33 i
Panamerica 0.31) estan en la linia dels valors mitjans
de les competicions internacionals d’alt nivell (JJOO,
CM i CE) que des de I’any 2008 fins al 2015 van os-
cil-lar entre 34.6% del CM 2011 i el 30.3% del CM
2015 (EHF, 2015; IHF, 2015). També, en els Jocs Pa-
namericans 2015 va ser similar, amb una eficacia de
32.0% (Pa Am, 2015). Aquests valors son lleugerament
inferiors als resultats apuntats per Bilge (2012), que no
va trobar diferencies significatives en comparar CM
34.7% i CE 33.5% en el periode 2004 a 2010. D’altra
banda, Antén (2005) considera que les actuacions bones
dels porters comencen a partir d’una eficacia del 33%
(CEP =0.33).

En relacié amb les diferents situacions de finalitza-
cid, davant els llancaments en fase de contraatac en els
Jocs ODESUR 2014, el CEP de 0.22 es troba entre els
valors més alts respecte a la mitjana d’altres campionats
internacionals (EHF, 2015; THF, 2015). D’altra banda,
en el Campionat Panamerica 2014 el CEP de 0.18 és
menor, encara que similar a la mitjana observada en el
Campionat del Moén 2013 i JJOO 2012; i per sobre del
Campionat del Mén 2015 (15.5%) i Jocs Panamericans
2015 (17.8%) (Pa Am, 2015). Per tant, es pot conside-
rar que l’eficacia davant llancaments en contraatac va
ser bona, allunyant 1’¢xit dels llancadors del valor del
87% (CEP =0.13) que Antén (2005) planteja com a
optim per a ’atacant en aquesta fase de joc.

En el cas leficacia dels porters davant llanca-
ment de 7 m, igual que va succeir en els Jocs Pana-
mericans 2015 (15.6%), els valors estan per sota de la
mitjana d’altres campionats internacionals (CM, CE
i JJOO) dels tultims anys (EHF, 2015; IHF, 2015).
Resultats aproximats es van aconseguir en els JJOO
2008 (19.6%) i JJOO 2012 (19.3%). D’altra banda,
I’eficacia dels porters davant llancaments de 7 m va es-
tar clarament per sota del 25% (CEP=0,25) que Ant6n
(2005) considera bé.

Pel que fa al segon objectiu de 1’estudi, contrastant
P’eficacia dels porters amb el resultat dels partits i la
classificaci6 final en els tornejos, s’observa que la po-
sici6 dels equips en les competicions es va relacionar
amb D’eficacia dels seus porters. Només Groenlandia va
presentar valors clarament superiors en el Campionat
Panamerica 2014, pero s’ha de tenir en compte que no
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it should be taken into account that this team did not
reach the semi-finals and easily won the matches for
5th to 8th place. In general the results match the ob-
servations of Pascual et al. (2010) in the ASOBAL
League. In the case of the competitions on the Ameri-
can continent, the range between the maximum and
minimum effectiveness value of the various goalkeep-
ers was higher than the one recorded in the ASOBAL
League (42%-24%) with greater inequality between
the values of the American national teams.

In both the ODESUR Games and the Pan-Amer-
ican Championship the inequalities between winners
and losers were clear and the results for both GEC
and EGEC were similar. There were significant dif-
ferences in the goalkeepers’ effectiveness against
throws in positional defence situations (both tour-
naments) and during extended counterattack (Pan-
American Championship 2014). This may mean that
the winning teams presented greater effectiveness in
their goalkeepers, especially in situations where there
is defensive activity by teammates (positional defence
and dropping back).

These results are in line with other studies that
find differences between winners and losers. Teles
and Volossovitch (2015) in the Portuguese league and
Gomez et al. (2014) when analysing close matches in
the ASOBAL 2012/13 League confirm the impact of
the combination of goalkeeper effectiveness and ef-
fectiveness in throws for winning matches. In addi-
tion, Teles and Volossovitch (2015) and Botejara,
Puiiales, Gonzilez, Ruy and Trejo (2012) highlight
the importance of the goalkeeper’s saves in the last 10
minutes of close matches .

As for the actions of the goalkeeper in positional
defence situations, the results match other studies that
highlight effectiveness in this game phase. Saez et al.
(2009) found significant differences in the Spanish
King’s Cup in 2008 in the number of saves against
throws from 6 m while Gutiérrez and Lépez (2011) in
their analysis of the ASOBAL League in 2008-2009
stress the importance of the goalkeeper’s actions to
prevent goals scored from 6 and 9 m.

Regarding the study’s third aim of establishing the
relationship between goalkeepers’ effectiveness and
the probability of winning a match, logistic regres-
sion analysis shows that the probability of victory in a
match rises as the goalkeepers’ effectiveness increases.
This effectiveness has to be substantially improved
when the number of throws received by the team rises.
The model clearly establishes the relationship of the

es va classificar a semifinals, i va guanyar amb claredat
els partits per als 5¢ al 8¢ lloc. En general, els resultats
concorden amb les observacions de Pascual et al. (2010)
en la lliga ASOBAL. En el cas de les competicions del
continent america, el rang entre el valor maxim i mi-
nim d’eficacia dels diferents porters va ser major que
el registrat en la lliga ASOBAL (42%-24%), mostrant
una major desigualtat entre els valors de les seleccions
americanes.

Tant en els Jocs ODESUR com en el Campionat Pa-
namerica les desigualtats entre guanyadors i perdedors
van ser clares i el comportament va ser similar en tots
dos coeficients d’eficacia CEP i CEAP. Van desta-
car les diferencies significatives en 1’eficacia dels por-
ters davant llancaments en situacié de defensa posicio-
nal (tots dos tornejos) i contraatac ampliat (Campionat
Panamerica 2014). Aix0d pot donar a entendre que els
equips guanyadors van presentar millors eficacies dels
seus porters, especialment en situacions on hi ha activi-
tat defensiva dels companys d’equips (defensa posicional
i replegament).

Aquests resultats estan en la linia d’altres estudis on
es troben diferéncies entre guanyadors i perdedors. Te-
les i Volossovitch (2015) en la lliga portuguesa, igual
que Gomez et al. (2014) analitzant els partits igualats
de la lliga ASOBAL 2012/13, confirmen I’impacte de la
combinaci6 de I’eficacia dels porters al costat de 1’efica-
cia de llangament a I’hora de guanyar el partit. Més en-
cara, Teles i Volossovitch (2015) i Botejara, Punyales,
Gonzélez, Ruy i Trejo (2012) remarquen la importancia
de les aturades dels porters en els 10 ultims minuts dels
partits igualats.

Pel que fa a les accions del porter en situacié de
defensa posicional, els resultats concorden amb altres
treballs que destaquen 1’eficacia en aquesta fase de joc.
Séez et al. (2009) en la Copa del Rei espanyola del 2008
van trobar diferéncies significatives en el nombre d’atu-
rades davant llancaments de 6 m i Gutiérrez i Lopez
(2011) després de I’analisi de la lliga ASOBAL del
2008-2009 destaquen la importancia de les accions del
porter per prevenir gols de 6 i 9 m.

Referent al tercer objectiu, establir la relaci6 de
I’eficacia dels porters amb la probabilitat de guanyar un
partit, I’analisi de regressio logistica mostra que les pro-
babilitats de victoria en un partit augmenten en la me-
sura que s’eleva I’eficacia dels porters. Aquesta efica-
cia s’ha de millorar substancialment quan s’incrementa
el nombre de llancaments rebuts per I’equip. El model
estableix clarament la relacié de les accions defensives
de I’equip, evitant els llangaments, al costat de la bona
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defensive actions of the team in preventing throws to-
gether with the good overall performance of the goal-
keepers. The results of Prudente, Garganta and An-
guera (2010) are confirmed insomuch as they conclude
that the effectiveness of goalkeepers is significantly
associated with defensive actions and depends on the
interaction of the thrower, defender and goalkeeper.

Pascual et al. (2010) established for the ASOBAL
League that the probability of victory with a GEC of
0.30, 0.35 and 0.40 was 0.26, 0.58 and 0.82 respec-
tively, keeping the rest of the variables in their mean
range. By contrast our model shows that the chances
of victory in the ODESUR and Pan-American Cham-
pionship games were greater with lower levels of
goalkeeper effectiveness. On the average of throws
received (43 per game) a GEC of 0.25, 0.29 and 0.33
presented greater probabilities of victory at 0.25,
0.50 and 0.75 respectively.

Conclusions

It can be concluded that the mean values of the
effectiveness of the goalkeepers in the competitions
analysed were similar to other high-level international
championships, although the differences between the
teams were greater. The best results appeared when
dealing with counterattack throws. By contrast, the
effectiveness level was very low against 7 m throws.

Goalkeepers’ effectiveness was related to the
result of the matches and the final ranking of their
teams. In particular winning teams had better values
for saves made during the positional defence and ex-
tended counterattack phases.

The probability of winning a match is influenced
by the effectiveness of the goalkeepers but also by the
number of throws received. Thus the combination of
the goalkeeper’s performance and the defensive activ-
ity of the team is significant.

As regards the study’s limitations, the large dif-
ferences in performance between teams from the con-
tinent and the small number of matches with close
scores have to be borne in mind. The main contribu-
tion of this paper is that it provides an assessment of
the performance of goalkeepers in handball teams on
the American continent where the number of studies
is very small.

Conflict of Interests
None.

actuaci6 dels porters. Es reafirmen els resultats de Pru-
dent, Gola i Anguera (2010) quan conclouen que I’efi-
cacia dels porters esta significativament associada a les
accions defensives i depén de la interacci6 del llancador,
defensor i porter.

Pascual et al. (2010) per a la lliga ASOBAL van
establir que la probabilitat de victoria amb Coeficients
d’Eficacia del Porters (CEP) de 0.30; 0.35 i 0.40 va
ser de 0.26; 0.58 i 0.82 respectivament, mantenint la
resta de variables en la seva mitjana. En comparacio, el
model obtingut mostra que les probabilitats de victoria
en els jocs ODESUR i Campionat Panamerica van ser
majors amb eficacies menors dels porters. En la mit-
jana de llancaments rebuts (43 per partit) una eficacia
de CEP de 0.25; 0.29 i 0.33 va presentar millors pro-
babilitats de victoria, aconseguint el 0.25; 0.50 i 0.75
respectivament.

Conclusions

Es pot concloure que els valors mitjans de 1’efica-
cia dels porters en les competicions analitzades van
ser similars a altres campionats internacionals d’alt
nivell, encara que les diferéncies entre els equips van
ser més grans. Els millors resultats van apareixer
davant llancaments en contraatac. Per contra, va ser
molt reduit el nivell d’eficacia davant els llancaments
de 7 m.

L’eficacia dels porters es va relacionar amb el resul-
tat dels partits i la classificaci6 final dels seus equips.
Destaquen els millors valors dels equips guanyadors en
les aturades durant les fases de defensa posicional i de-
fensa del contraatac ampliat.

Finalment, la probabilitat de guanyar un partit esta
influenciada per ’eficacia dels porters, pero també pel
nombre de llancaments rebuts. En aquest sentit, és relle-
vant la combinacié del rendiment del porter i I’activitat
defensiva de 1’equip.

Com a limitacions de I’estudi s’han de tenir en comp-
te les amplies diferéncies de rendiment entre els equips
del continent i el reduit nombre de partits amb finals
igualats. D’altra banda, la principal contribucié d’aquest
treball és que representa una aproximaci6 a la valora-
ci6 del rendiment de I’activitat dels porters dels equips
d’handbol del continent america, on el nombre d’estudis
és molt reduit.

Conflicte d’interessos
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Abstract Resum
This is the fourth article published by the journal Aquest és el quart article que publica la revista Apunts.
Apunts. Educacio Fisica i Esports on the occasion of the 25" Educacié Fisica i Esports amb motiu del 25¢ aniversari dels
anniversary of the Barcelona Olympics. The purpose of the Jocs Olimpics del 1992, celebrats a Barcelona. L’objectiu de la
series is to analyse the impact of the Olympics on the city série era analitzar I’impacte que han tingut els Jocs a la ciutat
and the country one quarter of a century after the capital i al pais, transcorregut un quart de segle des de 1’organitzaci6
of Catalonia hosted one of the most important events ever. d’un dels esdeveniments més importants organitzats per la ca-
Based on the learning from this period from the perspectives pital catalana. D’acord amb l’aprenentatge d’aquest periode
of sports, economics and society, this study suggests and des de les perspectives esportiva, economica i social aquest
discusses some of the factors that may be crucial in the treball suggereix i discuteix sobre alguns elements que poden
organisation of future sporting events. Variables are analysed ser claus per a I’organitzaci6 de futurs esdeveniments espor-
such as the place and repetition rate where these events tius. S’analitzen variables com el lloc i I’index de repeticié on
are held as well as future trends. There are other aspects es duen a terme aquests esdeveniments, aixi com les tendencies
which are directly associated with governance, such as the de futur. Hi ha altres aspectes que estan directament vinculats
choice of candidate sites and the provenance of the resources a la governanga, com l’eleccid de les seus candidates i 1’ori-
to finance them. With the opinions of different authors, an gen dels recursos per financar-los. Amb 1’opini6 de diversos
effort has been made to point to the vision of the events in the autors, s’ha intentat apuntar sobre la visi6 dels esdeveniments
forthcoming years. esportius en els proxims anys.
Keywords: Barcelona '92, Olympics, legacy, future, sports Paraules clau: Barcelona 92, jocs olimpics, llegat, futur, es-
events deveniments esportius
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Solanellas, F., Camps, A., Chappelet, J.-L., Edmondson, I., Truid, E.

Introduction

This study closes the series of four articles pub-
lished by Apunts. Educacié Fisica i Esports on the oc-
casion of the 25" anniversary of the 1992 Barcelona
Olympics. The purpose of the series was to analyse
the impact that the Olympics have had on the city and
country 25 years after they hosted one of the most
important events ever held in the capital of Catalonia
and the consequences that can be drawn when holding
other sporting events.

In the opinion of Brunet (2011), hosting so-called
mega-events has two benefits: it increases economic ac-
tivity, particularly investments in infrastructure, and it
increases the visibility of the host. A mega-event can
bring meaningful benefits, both tangible and intangible,
which will be greater and last a longer time the bigger
the event managed it.

Barcelona’s response to the Olympic stimulus was
much more intense and sustained over time than the re-
sponses of other host cities. Hence, Barcelona *92 is a
model of impact, and this has been its main characteris-
tic: its extraordinary, sustained capacity to take advan-
tage of the Olympic impetus.

In the first article, Solanellas and Camps (2017)
examined the impact of the Olympics in the city of
Barcelona in terms of sports, the economy and soci-
ety. In terms of sports, Spain managed to achieve the
highest number of participating athletes and earn the
best results in its entire history of participation in the
Olympics. From the 4 medals it earned in the Seoul
Olympics and its 25" ranking in the number of med-
als earned, in Barcelona ’92 it became the sixth in the
ranking. But the most significant aspect is that of all
the countries that have hosted the summer Olympics,
Spain is the one that witnessed the highest increase
in the number of medals compared to the previous
Olympics (340%) (Solanellas, Camps, & Ferrand,
2017).

Another of the main aspects analysed is the evo-
lution throughout Spain of the number of federation
licenses before and after the Olympics, and here no
major turning point can be found which can be as-
sociated with hosting the Olympics. However, the
opposite is true in Catalonia in relation to the evolu-
tion in the practice of sports between 1990 and 2005,
when it increased 10%. Even though it is difficult to
attribute this directly to hosting the Olympics, it does
seem that the sports atmosphere experienced in the

Introduccié

Aquest treball tanca la série d’articles que ha pu-
blicat la revista Apunts. Educacié Fisica i Esports
amb motiu del 25¢ aniversari dels Jocs Olimpics (JO)
de Barcelona ’92. L’objectiu de la serie era analitzar
I’impacte que han tingut els Jocs a la ciutat i al pais
transcorreguts els 25 anys des de 1’organitzacié d’un
dels esdeveniments més importants que ha organitzat
la capital catalana i les conseqiiencies que se’n poden
treure per a la realitzacid d’altres esdeveniments es-
portius.

Per Brunet (2011), els denominats megaesdeveni-
ments tenen una doble virtut: la seva organitzaci incre-
menta 1’activitat econdmica, en particular les inversions
en infraestructura, i la seva celebracié augmenta la vi-
sibilitat del lloc on es realitzen. Un megaesdeveniment
pot reportar béns tangibles i intangibles significatius que
seran més importants i durant més temps quant millor
sigui la gestié de 1I’esdeveniment.

La resposta de Barcelona a I’estimul olimpic va ser
molt més intensa i més sostinguda en el temps que la
d’altres ciutats organitzadores. Per aquest motiu Barce-
lona 92 és un model d’impacte; aquesta és la principal
caracteristica de Barcelona: la seva extraordinaria i sos-
tinguda capacitat per aprofitar I’impuls olimpic.

En el primer article, Solanellas i Camps (2017) van
abordar I’'impacte dels Jocs a la ciutat de Barcelona a
nivells economic, esportiu i social. A nivell esportiu, Es-
panya va aconseguir tenir el major nombre d’esportistes
participants i tenir els millors resultats de tota la seva
historia en uns JO. De les 4 medalles obtingudes als Jocs
precedents, a Seiil, i de ser el 25¢ en el ranquing de me-
dalles, es va passar a les 22 medalles de Barcelona "92 i ser
la 6a en el ranquing. Perd el més significatiu és que de
les ciutats que han organitzat uns jocs olimpics d’estiu,
Espanya és la que té un augment de medalles superior en
relacié amb els jocs precedents amb un 340% (Solane-
llas, Camps, & Ferrand, 2017).

Un altre dels principals aspectes analitzats és el de
I’evolucid, a nivell de tot 1’Estat, del nombre de llicen-
cies federatives abans i després dels Jocs, i no s’aprecia
cap punt d’inflexié significatiu que es pugui relacionar
amb I’organitzacid dels jocs olimpics. No és aquesta la
mateixa tendencia en el cas de Catalunya en relaci6 amb
I’evolucié de la practica esportiva entre 1990 i 2005,
que es va incrementar en un 10% en aquest periode. En-
cara que resulta dificil atribuir-ho directament a I’orga-
nitzaci6 de I’esdeveniment, si que sembla que 1’ambient
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years before and after the Olympics may have had an
influence.

The cumulative know-how from the Olympics was
one of the keys that allowed Barcelona to continue
focusing on the strategy of hosting events, not only
nationally but also internationally. In fact, this has al-
ways been one of the cornerstones of the city’s Strate-
gic Sports Plan.

In the third article (Solanellas, Camps, Carranza,
Dordal, & Carné, 2017) the important legacy left
by the Olympics on the city’s sports facilities is re-
ported, both within the city itself and in the facili-
ties built or improved outside it, following the decen-
tralisation strategy designed for the Olympics, which
allowed different cities to be equipped with sports
infrastructures which were later used by citizens. In
1992, just 1.23% of the population of Barcelona was
members of public sports facilities, mostly because
at that time the Olympic and other facilities were
not yet in operation. With the new strategy designed
for the Olympic legacy, by 1994 the percentage was
2.82%, by 1996 it was 6.3%, and today the percent-
age is 11.67%.

However, Olympic facilities were not the only
ones that were part of the global strategy. During
that Olympic period (1980-1992), a large number of
sports facilities were built, which today account for
40% of the sports facilities in the current census of
the IBE (Barcelona Sports Institute).

Of all the Olympic facilities, the Palau Sant Jordi
and the Olympic Stadium are the two largest and most
emblematic ones. Their use over these 25 years has
been based on attracting a large number of spectators
to sporting, commercial and music events. While the
Palau Sant Jordi has hosted around 21 million cumula-
tive spectators, the figure for the Olympic Stadium is
almost 20 million.

Economically, the Barcelona Olympics were a
turning point for Barcelona to embark upon a ma-
jor transformation to turn itself into an internation-
al benchmark. In this context, Brunet (2011) shows
comparative statistics on how the hotel supply and
foreign visitors in Barcelona have evolved, with
much higher growth than what is found in other
Olympic cities like Sidney, Atlanta and Seoul.

This transformation has meant that recently the
city has been capable of going from almost 1500000
tourists prior to 1992 to almost 8000000 today.

esportiu que es va viure en els anys previs i posteriors
va poder influenciar-hi.

El know-how acumulat durant els Jocs ha estat una
de les claus perqué Barcelona hagi seguit apostant per
Pestrategia de ’organitzacidé d’esdeveniments a nivell
nacional pero especialment a nivell internacional. De
fet, ha estat sempre un dels eixos basics del pla estrate-
gic esportiu de la propia ciutat.

Al tercer article (Solanellas, Camps, Carranza, Dor-
dal, & Carné, 2017), s’explica com les instal-lacions
esportives han suposat un dels grans llegats esportius
per a la ciutat. Tant les de la propia ciutat com les ins-
tal-lacions construides o millorades fora de la ciutat,
seguint I’estrategia de descentralitzaci6 dissenyada per
als Jocs, van permetre dotar diferents ciutats d’unes
infraestructures esportives que han estat posteriorment
utilitzades per la ciutadania. El 1992, 1’1.23% de la po-
blacié de Barcelona estava abonada a instal-lacions es-
portives publiques, un baix percentatge degut al fet que
en aquell moment les instal-lacions olimpiques i algunes
altres encara no estaven en funcionament. Amb la nova
estrategia dissenyada per al llegat dels Jocs, el 1994 el
percentatge ja era d’un 2.82%, el 1996 d’un 6.30% i en
I’actualitat és d’un 11.67%.

Pero no van ser només les instal-lacions dels JO les
que van formar part de I’estrategia global. Durant aquest
periode olimpic (1980-1992) es van construir un gran
nombre d’instal-lacions esportives que avui constituei-
xen el 40% de les instal-lacions esportives del cens ac-
tual de 'IBE (Institut Barcelona Esports).

Del conjunt d’instal-lacions olimpiques, el Palau
Sant Jordi i I’Estadi Olimpic son les dues més grans i
més emblematiques. El seu Us durant aquests 25 anys
s’ha basat a aconseguir un gran nombre d’espectadors
que assisteixin a esdeveniments esportius, comercials i
musicals. Mentre que el Palau Sant Jordi ha acumulat al
voltant de 21 milions d’espectadors, a I’Estadi Olimpic
la xifra se situa al voltant dels 20 milions.

A nivell economic, els Jocs de Barcelona van ser el punt
d’inflexio perque la ciutat realitzés la gran transformacio
per esdevenir un referent internacional. En aquest context,
Brunet (2011) mostra de manera evolutiva comparada com
I’oferta hotelera i els visitants estrangers a Barcelona van as-
solir un creixement molt superior que el mostrat a les ciutats
organitzadores d’altres JO com Sydney, Atlanta o Seiil.

Aquesta transformaci6 ha suposat que en els ul-
tims temps la ciutat hagi estat capa¢ de passar dels prop
d’1500000 turistes abans del 92 als prop de 8000000 en
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Therefore, over these 25 years there has been a 419%
increase in tourism, while during this same period,
other European tourist cities like London, Berlin and
Paris have had a maximum increase of 311%, in the
case of Berlin, while in the other cities the increase
has not surpassed 100%. In this sense, studies like
Fourie and Santana-Gallego (2011) show similar fig-
ures in other contexts.

This major transformation has also entailed a huge
social impetus. The economic impact over these years
has helped improve societal wellbeing; it is clear that
this evolution cannot entirely be explained by the Olym-
pics, but they contributed a great deal to the major
changes. Many of the investments in sports, transporta-
tion infrastructures inside the city and the airport over
the course of these 25 years have meant improved qual-
ity of life for the citizens of Barcelona, interrupted in
recent years by the crisis and the overly high influx of
tourists into the city.

One of the objectives of Barcelona 92 was to
show the Olympic family and the world at large the
level of involvement in the event of the city as a
whole. The large number of participants generated an
image of social dynamism and involvement based on
citizen participation.

Socially, another important cornerstone was
the campaign to attract volunteers, which received
102000 applicants to ultimately fill 35000 volunteer
positions.

All the impacts mentioned above cannot be totally
linked to the organisation of Barcelona 1992 because
during the preparation phase and after the Olympics
the city, Catalonia and Spain evolved considerably
under the influence of many other factors than the
Olympics such as the introduction of the Euro, the
availability of low-cost airlines, the many hotels built,
the development of tourism worldwide, etc.

Objective

The purpose of this last article in the series is to
reflect on how studying the legacy of Barcelona ’92
can help the organisation of future sporting events
and to offer a series of recommendations in this re-
gard.

I’actualitat. Per tant, en aquests 25 anys s’ha experimen-
tat un increment del 419% mentre que en aquest mateix
periode altres ciutats turistiques europees com Londres,
Berlin o Paris han tingut un increment maxim del 311%,
en el cas de Berlin, i en les altres ciutats no ha sobrepas-
sat el 100%. En aquest sentit, estudis com el de Fourie
1 Santana-Gallego (2011) mostren dades similars en altres
contextos.

Aquesta gran transformaci6 ha suposat, també, una
gran embranzida a nivell social. L’impacte econdmic al
llarg d’aquest temps ha generat un millor benestar social;
és evident que aquesta evolucié no pot explicar-se només
pels Jocs pero aquests van col-laborar molt als grans canvis.

Moltes de les inversions que es van produir a nivell
esportiu, en les infraestructures de transport intern de
la ciutat o en el mateix aeroport, han suposat al llarg
d’aquests anys una millora en la qualitat de vida de la
ciutadania de Barcelona que s’ha vist interrompuda en
els ultims anys com a conseqiiéncia de la crisi 1 de la
massificaci6 turistica de la ciutat.

Un dels objectius de Barcelona *92 va ser mostrar a la
familia olimpica i al m6n en general el nivell d’implicacié
del conjunt de la ciutat en ’esdeveniment. EI gran nom-
bre de participants va generar una imatge de dinamisme
social i implicaci6 basada en la participaci6 ciutadana.

A nivell social, un altre dels grans pilars va ser la
campanya de voluntaris que va rebre 102000 candidatu-
res per a una necessitat final de 35000 voluntaris.

Tots els impactes esmentats anteriorment no es po-
den vincular en la seva totalitat a 1’organitzaci6 dels
Jocs Barcelona ’92 perque durant la fase de preparacio
i després dels Jocs, la ciutat, Catalunya i Espanya van
evolucionar considerablement sota la influéncia d’altres
factors a més dels JO, com la introduccidé de 1’euro, el
naixement de les linies aeries de baix cost, la construc-
ci6 de molts hotels, el desenvolupament del turisme a
nivell mundial, etc.

Objectiu

L’objectiu d’aquest ultim article de la serie és re-
flexionar sobre I’ajuda que pot representar ’estudi del
llegat de Barcelona 92 en 1’organitzaci6 de futurs esde-
veniments esportius i poder plantejar un conjunt de reco-
manacions sobre aquest tema.
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Method

The method used for this fourth article has been
a survey of different specific materials, particularly
the synthesis of the previous three articles. Like-
wise, in order to develop the events module in the
Executive Master’s in European Sports Governance
held in Barcelona, a round table was held on sports
events of the future with the participation of a pan-
el of worldwide experts, including Holger Preuss,
Jean-Loup Chappelet, lain Edmondson and Enric
Trufi6. This fourth instalment includes the basic
ideas and main remarks that the speakers offered at
the round table.

Within the context of major sporting events,
talking about the future means accepting a perspec-
tive of at least 10 or 15 years, given that in the short
and middle term it is difficult to significantly influ-
ence the events that are going to held within the next
5-10 years, since the majority of them have already
been conceptualised and designed in different cities
(Table 1). 1t is worthwhile to go beyond this time-
frame since it is the only way to truly influence future
events.

Taking the Barcelona Olympics as the frame of
reference, as well as the current situation of the dif-
ferent sporting events we have analysed, it is deduced
that several considerations should be borne in mind in
the future.

Metode

El metode utilitzat per a aquest quart article ha es-
tat la revisié de diferents materials especifics i especial-
ment la sintesi dels altres tres articles. Aixi mateix,
amb motiu del desenvolupament del modul d’esdeve-
niments del Master Internacional MESGO, realitzat a
Barcelona, es va organitzar una taula rodona sobre els
esdeveniments esportius del futur dirigida per Francesc
Solanellas i amb la participacié d’un grup d’experts de
nivell mundial, com Holger Preuss, Jean-Loup Chappe-
let, Tain Edmondson i Enric Truiid. Aquest quart lliura-
ment inclou les idees basiques i els principals comenta-
ris que els conferenciants van apuntar durant la citada
taula rodona.

En el context dels grans esdeveniments esportius par-
lar de futur és fer-ho en una perspectiva d’un minim de
10 o 15 anys, ja que a curt i a mitja termini és difi-
cil poder incidir de manera significativa en aquells es-
deveniments que s’han de desenvolupar en els propers
5-10 anys, perque la majoria d’ells ja han estat concep-
tualitzats i designats a diferents ciutats (taula 1). Inte-
ressa, per tant, anar més enlla d’aquesta xifra perque és
I’Gnica opcid de poder incidir realment en els esdeveni-
ments del futur.

Prenent com a referencia els JO de Barcelona
pero també la situacié actual dels diferents esdeveni-
ments esportius que hem analitzat, s’entén que en el
futur s’haurien de tenir en compte diverses conside-
racions.

Olympics 2020-Tokyo 2024-Paris 2028-Los Angeles
Jocs Olimpics

Football . . )
Futbol 2018-Russia 2022-Qatar 2026 (2 bids | 2 candidatures)
Sasketball 2019-China 2023 (3 bids | 3 candidatures)

Basquet

Swimming 2019-S. Korea 2021-Japan 2023-Qatar

Natacié

Irack & field 2017-London 2019-Doha 2021-Eugene-USA
Atletisme

Gymnastics 2017-Montreal 2018-Doha 2019-Stuttgart
Gimnastica

Handball

Handbol 2017-France 2019-Germany-Denmark 2021-Egypt

s

Table 1. Sites of the most important forthcoming sporting events

-

Taula 1. Seus dels propers esdeveniments esportius més
importants
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Conceptualisation of the Candidacies
for the Event

In the phase of envisioning the different candida-
cies for sports events, objectives of transformation,
improvement or renovation that go beyond the sport-
ing event itself could be considered. We say “could
be” because when the event tries to bring the city and
the society hosting it aspects that go beyond the sport-
ing event itself, this has a clear added value. This po-
sitioning is precisely what has allowed different cities
to be chosen to host an event, and, to the contrary,
not be chosen when these details were not taken into
account. Barcelona set out to transform the city and
open it up to the sea with an urban plan that was later
followed by several Olympic candidate cities. But it
should also be noted that the Barcelona “model” took
place in a very particular context in which the city
had a serious delay in investments, while the country
had untapped potential in terms of sports, an action
which was carried out with intensity and planning
in the ensuing years, the years when the Olympics
were being prepared. That intensity remains even to-
day, which explains the continued success of Spanish
Sports.

Therefore, Barcelona took advantage of the op-
portunity by making one of the most important sports,
economic, social and urban transformations in mem-
ory, which has been sustainable over these 25 years
(Brunet, 2011).

In consequence, not all cities are a potential
Barcelona; however, each city can perfectly iden-
tify the reason or motive why the event can help it
transform itself and improve one or several social,
urban or simply sports factors. It must go beyond
just being an occasion for athletes to gather, TV
rights and spectators that occupy the city for a few
days.

Cities like Rio de Janeiro and Beijing in the case
of the Olympics, and the United States for the Foot-
ball World Cup, were able to present enough solid
arguments to be chosen.

According to their current situation, meaning both
their limitations and their potentialities, each city
must be capable of positioning itself and developing
a line of argumentation which can be understood both
internally by its own citizens and abroad, and particu-
larly by those who have the possibility to vote on a
candidate or take a decision.

La conceptualitzacio de la
candidaduta a I’'esdeveniment

En la fase de concepci6 de les diferents candidatures
per als esdeveniments esportius podrien plantejar-se objec-
tius de transformaci6, de millora o de renovacié que anes-
sin més enlla del propi esdeveniment esportiu. “Podria”,
perque sempre és un clar valor afegit que 1’esdeveniment
intenti aportar a la ciutat, a la societat que 1’ha d’acollir,
aspectes que vagin més enlla del fet esportiu. Precisament
aquest posicionament és el que ha permes diferents ciutats
ser escollides per a 1’organitzacié d’un esdeveniment i al
contrari, de no ser-ho sind s’han tingut en compte aquets
detalls. Barcelona va proposar transformar la ciutat, obrir-
la al mar realitzant una aposta urbana que posteriorment
ha estat seguida per diferents candidatures als Jocs. Pero
també s’ha d’assenyalar que el que s’ha denominat “model
Barcelona” es va produir en un context molt particular en
el qual la ciutat tenia un retard important en inversions i, al
seu torn, el pais tenia, en ’ambit esportiu, un potencial que
fins a aquell moment no s’havia treballat ni amb la intensi-
tat ni amb la planificaci6 que es va fer en els anys de pre-
paracié dels Jocs, model de preparaci6 i planificaci6. Una
certa intensitat s’ha mantingut fins als nostres dies, la qual
cosa permet explicar la continuitat en els exits de I’esport
espanyol.

Barcelona, per tant, va aprofitar 1’oportunitat realitzant
una de les grans transformacions esportives, economi-
ques, esportives, socials i urbanistiques que es recorden, i
han estat sostenibles al llarg dels anys (Brunet, 2011).

En conseqiieéncia, no totes les ciutats son una Barce-
lona en potencia pero si que cada ciutat pot identificar
perfectament la rad per la qual I’esdeveniment li perme-
tra transformar-se i millorar en un o diversos aspectes
socials, urbans o simplement esportius. S’ha d’anar més
enlla d’ajuntar uns esportistes, uns drets de TV i uns es-
pectadors que ocupin la ciutat durant uns dies.

Ciutats com Rio de Janeiro o Pequin, per al cas dels
JO, o Estats Units, per als Campionats del M6n de Fut-
bol, van ser capacos de tenir arguments prou solids per
ser escollides.

En funci6 de la situaci6 actual, de les limitacions que
presenti pero, també, logicament de les seves potencia-
litats, cada ciutat hauria de ser capag¢ de posicionar-se i
dibuixar una linia argumental que pugui ser entesa tant
internament pels seus propis ciutadans com per 1’exte-
rior i, molt especialment, per aquells que tenen la capa-
citat de votar una candidatura esportiva o de decidir en
aquest sentit.
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Certainly, for some cities like Barcelona, some
international events in the 1980s and 1990s could
have contributed to its development had they been
candidates. Today, these cities have evolved and
may have other goals different to the ones at that
time, and perhaps some major events can be held
with other options that are economically more profit-
able, as can be seen in Table 1 with clear examples
of events hosted in sports like track and field, swim-
ming and football.

Likewise, we should recall that these positions
may currently be variable or very variable (Desbordes
& Falgouz, 2007). The internal political juncture of a
given country, the relationship between countries and
the very security levels nationally and internationally
are just some of the variables which may condition
this position and therefore the recognition of those
who choose the candidates.

Once we have gotten past these essentially techni-
cal considerations (having adequate sports facilities,
a transport network, enough hotels, etc.) which are
mentioned in the majority of technical reports of the
proprietary organisers of events, it is essential to ac-
tivate the lobbies that will enable them to win the
number of votes needed to host these events. In this
respect, one must be increasingly scrupulous, since
in the near future malfeasance will be heavily penal-
ised.

Location of the Event

By analysing the number of events and the sites
where they were held in recent years, it can be seen
that a clear overall tendency to hold an increasing
number of events exists, as well as a downward trend
in hosting these events in European countries, primar-
ily in favour of Asian countries. Figure I shows the
location of the most important world events in the
past 5 decades in track and field, gymnastics, foot-
ball, basketball and handball.

Between the 1970s and 1990s, the number of
events held in Europe was largely stable. In the
2000s, a drop can be noted, with a slight recovery in
the following decade. In around 2020, a decline in the
number of events on this continent can be predicted,
which will shift to the Asian continent.

Since around the 1970s, the number of events
held on the American continent has dropped, while

Segurament per a algunes ciutats com Barcelona, als
anys 80 i 90 certs esdeveniments de nivell internacional
podien contribuir al desenvolupament d’aquestes ciutats
si eren candidates. Avui dia, aquestes urbs han evolucio-
nat, poden tenir altres fites diferents de les que tenien
llavors; i també pot succeir que alguns grans esdeveni-
ments es puguin dur a terme amb altres opcions que els
resultin economicament més rendibles, com es pot com-
provar a la faula 1 amb clars exemples d’actes organit-
zats en esports com atletisme, natacid, futbol, etc.

Aixi mateix, cal recordar que en I’actualitat aquests
posicionaments poden ser variables o molt variables
(Desbordes & Falgouz, 2007). La conjuntura politica
interna d’un determinat pais, la relaci6 entre paisos i la
mateixa situacié de seguretat a nivell nacional i interna-
cional representen algunes de les variables que el poden
condicionar, i per tant, el reconeixement d’aquells que
han d’escollir una candidatura.

Superats els aspectes essencialment tecnics (disposar
de les instal-lacions esportives adequades, d’una xarxa de
transport i d’una oferta hotelera suficient, etc.), que es tro-
ben ressenyats en la majoria dels informes tecnics de les
organitzacions titulars o propietaries dels esdeveniments,
resulta necessari activar els lobbys que els permetran acon-
seguir els vots necessaris per organitzar aquests esdeveni-
ments; i és aqui on cada vegada s’ha de ser més escrupo-
16s perque en el futur immediat les males practiques seran
fortament penalitzades.

Localitzacio de I’esdeveniment

Analitzant el nombre d’esdeveniments i el lloc on
aquests s’han realitzat en els ultims anys, s’observa que
existeix una clara tendencia generalitzada a organitzar
cada vegada un major nombre d’esdeveniments i tam-
bé es constata que hi ha una tendéncia a la baixa en la
ubicaci6 dels esdeveniments en paisos europeus a favor,
principalment, dels paisos asiatics. La figura I mostra
la localitzacié dels principals esdeveniments mundials
d’atletisme, gimnastica, futbol, basquet i handbol en les
ultimes cinc decades.

Entre els anys 70 i 90 el nombre d’esdeveniments
realitzats a Europa va ser bastant estable. Als anys 2000
s’aprecia un descens amb una lleugera recuperaci6 en la
decada segiient. Per a la decada 2020, es pot preveure
una caiguda d’esdeveniments en aquest continent que
sembla que es desplacarien cap al continent asiatic.

Quant al continent america, des de practicament els
anys 70 s’ha anat reduint el nombre d’esdeveniments
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Figure 1. Location of the major events in the past 5 decades Figura 1. Localitzacio de grans esdeveniments en les Ultimes cinc
décades

the number of events that Oceania hosted, albeit al-
ways with a minor presence, increased in the 1990s
and 2000s. Finally, Africa did not improve its rank-
ing until 2000, most likely because of South Africa.
Previously, it ranked last among the continents host-
ing events.

If the location of the main events in each of the
different countries is studied, it can be found that in-
ternationally Spain is the country that has hosted the
second largest number of events of the sports men-
tioned above in recent years (Figure 2).

organitzats, mentre que a Oceania, sempre amb una pre-
séncia baixa, va augmentar durant els anys 1990 i 2000.
Finalment, Africa no va ser fins passat I’any 2000 que
va millorar el seu ranquing en 1’organitzaci6 d’esdeveni-
ments, segurament per apostar per Sud-Africa. Abans se
situava en I’dltima posici6 dels continents organitzadors.

Si el que s’estudia és la localitzacié dels principals
esdeveniments en cadascun dels diferents paisos, es
constata que en els ultims anys Espanya ha estat el segon
pais a organitzar més esdeveniments a nivell internacio-
nal dels esports esmentats anteriorment. (Fig. 2)
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Figure 2. Location of the major events by country

Figura 2. Localitzacié dels principals esdeveniments per paisos
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Bearing in mind this approach to the location of
sports events, the question arises of what the scenario
will be in the forthcoming years. There is no clear
answer to this prospective analysis, but it is essential
to present some of the factors that should be taken
into account:

¢ The diversification of the countries hosting events
can only be positive if the large events reach dif-
ferent continents. If this ends up happening, it
will be a good indicator of the progression of
some of them which are still having difficulties
hosting these events today.

e This regional diversification should not be
solely based on the capacity or economic po-
tential of some countries, given that the size of
the events and their sustainability must also be
borne in mind.

e [f the tendency of the sites that may host events in
the next 20 years is considered, it would be very
important for the events to be used to truly and ef-
fectively promote those sports in the different or-
ganising countries.

® On the other hand, there are the European coun-
tries that have hosted many of these events in
recent decades, and they should not be marginal-
ised today merely by economic criteria.

But one of the important questions is whether
some African or Oceanic countries could organise
mega-events in the next few years. In the short term,
it seems difficult, but from some vantage points it all
depends on the athletic evolution of their athletes,
economic factors, factors like transport and primarily
their organisational capacity, and their vision of be-
ing able to use these events to take advantage of and
make major economic, social and urban transforma-
tions in that territory.

The goal is to ascertain whether the evolution in
the past few decades will be confirmed in the next
few. Will Africa and Oceania play a more impor-
tant role? Will Asia retain its organisational capacity
thanks to Qatar and other countries in the region?

In some Asian and African countries, these
events could surely provide what they offered Eu-
ropean countries in their day. On the other hand, it
may happen that currently some European cities are
not capable of competing economically with those

Partint d’aquest enfocament de la localitzacié dels
esdeveniments esportius apareix la pregunta “quin sera
I’escenari dels propers anys?” No hi ha una resposta cla-
ra a aquesta analisi prospectiva pero si que és imprescin-
dible presentar alguns elements que s haurien de tenir en
compte:

e La diversificaci6 dels paisos organitzadors
d’esdeveniments només pot ser positiva si els
grans esdeveniments arriben als diferents con-
tinents. Si aquesta s’acaba produint sera un bon
indicador de la progressié d’alguns paisos que en
I’actualitat segueixen tenint dificil que els puguin
acollir.

® Aquesta diversificaci6 territorial no hauria de ba-
sar-se Unicament en la capacitat o potencial econo-
mic que presentin alguns paisos, ja que la dimensi6
dels esdeveniments i la seva sostenibilitat haurien
de ser, també, tinguts en compte.

® Si es considera la tendéncia d’on es realitzaran

els esdeveniments dels futurs 20 anys, seria molt

important que aquests esdeveniments servissin per
promoure de manera real i efectiva aquests esports
als diferents paisos organitzadors.

Per altra banda, hi hauria els paisos europeus que

en les ultimes decades han sustentat molts d’aquests

esdeveniments i que en 1’actualitat no haurien de
ser marginats inicament per criteris economics.

Pero una de les preguntes claus és “;podran alguns
paisos africans o oceanics organitzar alguns megaesde-
veniments en els propers anys?”. A curt termini sem-
bla dificil pero, des de cert punt de vista, tot dependra
de I’evolucid esportiva dels seus esportistes, de factors
economics, d’elements com el transport i principalment
de la seva capacitat organitzativa, de la seva visi6 per
poder utilitzar aquests esdeveniments per realitzar grans
transformacions econdmiques, social i urbanes en aquest
territori.

La qiiestié és saber si I’evoluci6 de les tltimes de-
cades es confirmara en les properes. Tindran Africa i
Oceania un rol més important? Asia mantindra el poder
organitzatiu gracies a Qatar i altres paisos de la zona?

Segurament en alguns paisos asiatics i africans aquests
esdeveniments poden aportar el que al seu moment van
oferir a ciutats i paisos principalment europeus. Per con-
tra, pot ocOrrer que actualment algunes ciutats europees
no es vegin capaces de competir economicament amb les
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on the Asian continent or in the Middle East, and
most likely for this reason they do not seem to feel
challenged by these events. In contrast, some “tra-
ditional” hosts of events may end up focusing on
other new ones which are economically more sus-
tainable and fit the generational change and new
political and social objectives better. Along these
lines are the Roller Games which will be held in
Barcelona in 2019, the X-Games, some Red Bull
competitions, etc.

Process of Site Selection

The majority of events worldwide have a candi-
date selection process and final selection by the gen-
eral assembly of the event organiser. It is indisput-
able that the process in the Olympics has improved
over time: invitation phase; vision, concept and strat-
egy phase; financing and governance phase; and fi-
nally, execution phase and then legacy, which must
end with the choice of the candidate city that shows
the best result or balance in all the sections. From
then on, they have seven years until the Olympics
begin.

This is just one example of the process, while in
other national organisations, or in the EuroLeague,
for example, the choice of sites is determined by an
executive committee based on the candidate cities,
evaluating a host of factors such as security, busi-
ness, alternation, etc. These selection criteria are
not public, nor is the site voted on in an open pro-
cess.

It can be observed, regardless of the method used
to choose the host, there are still cases of malfeasance
in the votes to choose the sites of the most impor-
tant events, given that the impact this may have for
a city or an entire country makes them susceptible to
attempts to win them at all costs.

With the latest cases, which unfortunately have
different forerunners, the question arises again of the
best methodology to choose the host regions in order
to isolate it from any malfeasance. However, it seems
impossible to dream up the perfect method when the
human factor plays such an important role in the de-
cision.

Given these doubts, there are alternatives which
could mean processes which involve citizen partici-
pation. At first glance, it may seem that sports fans

del continent asiatic o Orient Mitja i segurament per aixo
no semblen sentir-se interpel-lades per alguns d’aquests
esdeveniments. En canvi, alguns paisos “tradicionals” en
I’organitzaci6é d’esdeveniments poden acabar apostant per
nous esdeveniments que siguin economicament més Sos-
tenibles i que s’adeqiiin millor al canvi generacional i als
nous objectius politicosocials. En aquesta linia es pot par-
lar dels Roller Games, que es faran a Barcelona el 2019,
els X-Games, algunes competicions de Red-Bull, etc.

Procés de seleccio de les seus

La majoria d’esdeveniments de nivell mundial tenen
un procés de seleccié de candidatures i de selecci6 final
per part de I’assemblea general de 1’ens titular de I’es-
deveniment. Es indiscutible que en el cas dels JO aquest
procés ha millorat amb el temps: fase d’invitacid, fase
de visi6, concepte i estrategia, fase de finangament i
governanca fins a arribar a la seva fase d’execucio6 i fase
de llegat d’aquests, que hauria d’acabar amb 1’eleccid
de la ciutat candidata que presenti un millor resultat o
balang en tots els apartats. A partir d’aquest moment se-
rien set anys fins a I’inici dels Jocs.

Aquest és només un exemple dels processos, mentre
que en altres organitzacions nacionals, o a I’Eurolliga,
per exemple, 1’eleccid de les seus es decideixen per un
comite executiu a partir de les ciutats candidates i valo-
rant una multitud d’aspectes com seguretat, negoci, al-
ternanca, etc. Criteris de seleccié que no sén publics, ni
és votat en un procediment obert i retransmes.

En tot cas, s’observa que amb independencia del me-
tode utilitzat per a la selecci6 del territori organitzador,
segueixen apareixent casos de males practiques en les vo-
tacions per escollir les seus dels esdeveniments més im-
portants, ates que I’impacte que poden suposar aquests
esdeveniments per a una ciutat i per a tot el pais els fan
susceptibles de procurar aconseguir-los costi el que costi.

Davant els casos més recents que, dissortadament, te-
nen diferents precedents, ressorgeix la qiiestié sobre quin
és el metode més adequat per la seleccid dels territoris
organitzadors per poder aillar-lo de qualsevol tipus de
mala practica. No obstant aix0, sembla impossible trobar
un metode perfecte quan el factor huma juga un paper
tan important en la decisio.

Davant d’aquests dubtes apareixen alternatives que
podrien passar per processos de participacid ciutadana.
A primera vista podria semblar que una soluci6 possible
seria que els afeccionats de 1’esport escollissin la ciutat.
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choosing the site might be a possible solution. But then
doubts emerge as to who would have the right to vote
and their degree of knowledge and involvement in or-
der to take such an important decision for the sport in-
volved and the candidate cities.

This participation also leads us to weigh to
what extent the candidate cities should have a
broad base of citizen support. For example, to-
day there are several cities which have decided
to withdraw their candidacy from the Olympics,
and the reasons may be a consequence of an eco-
nomic-political decision (such as in Rome) or the
result of a consultative referendum. When this
latter option has been offered, in the majority of
cases the result of the consultation has been nega-
tive for the interests of the different candidate cit-
ies. In the past two Olympic cycles alone, Boston,
Munich, Budapest, Krakow and Graubiinden have
relinquished the chance to host the Olympics and
ended up withdrawing their Olympic candidacies.
Today it is probably still too early to properly in-
terpret this, but it is clear that this has reduced the
number of cities that want to vie to host the differ-
ent international events.

It could be said that a new scenario is appearing
in which sometimes, due solely to popular pressure
or the result of a popular consultation, the sports and
political leaders’ intentions for a city to vie to be the
site of the Summer or Winter Olympics ends up be-
ing neutralised or rejected. In Barcelona 92 (Mora-
gas & Botella, 2002), grassroots support reached
90%, although this result did not stem from a refer-
endum.

Therefore, it seems fairly clear that times are
changing and that hosting the Olympics or other me-
ga-events does not have all the support that it used to
in some cities prior to the 1990s. Election models for
the sites for events that are totally different to earlier
ones should be considered, such as election through
a committee of experts; indeed, this model has been
common in choosing in public tenders, to provide
services, etc. However, implementing this model
also prompts questions such as the system to choose
the experts, who chooses them, how long their ex-
pert status lasts, etc. What is more, in the current
model, the members of the bodies which are respon-
sible for choosing the sites of major events (IOC ses-
sion, executive in the international federations) may

No obstant aixo sorgeixen dubtes sobre qui tindria dret
a vot i sobre el grau de coneixement i implicacié per
poder prendre una decisid tan rellevant per a 1’esport en
quiestio i les ciutats candidates.

Aquest element de participaci6 ciutadana també ens
porta a valorar fins a quin punt les ciutats candidates
haurien de tenir un ampli grau de suport entre la seva
ciutadania. Aixi, per exemple, en I’actualitat s6n varies
les ciutats que han decidit retirar la seva candidatura als
JO, i aix0 ha succeit bé com a conseqiiencia d’una de-
cisié economicopolitica, com és el cas de Roma, o bé
pel resultat negatiu d’un referendum consultiu, en altres
casos. Quan s’ha donat aquesta opcid, en la majoria dels
casos el resultat de la consulta ha estat negatiu per als
interessos de les diferents ciutats candidates. Només en
els dos darrers cicles olimpics Boston, Munic, Budapest,
Cracovia i Graubiinden hi han renunciat. Tots ells han
acabat per renunciar a la candidatura olimpica. Proba-
blement, avui encara és massa aviat per valorar-ho ade-
quadament, perd és evident que aquest fet ha reduit el
nombre de ciutats que volen competir per albergar els
diferents esdeveniments internacionals.

Podriem dir doncs que estem davant un nou escenari
en el qual en ocasions, ja sigui per la simple pressio po-
pular o com a conseqiiencia del resultat d’una consulta
popular, s’acaba finalment neutralitzant i rebutjant les
intencions dels dirigents politics i esportius d’una ciutat
per poder optar a ser seu d’uns jocs olimpics tant d’es-
tiu com d’hivern. A Barcelona *92 (Botella i Moragas,
2002), el suport popular va arribar a ser del 90%, si bé
aquest resultat no deriva d’un referendum.

Sembla doncs bastant clar que els temps estan can-
viant i organitzar els jocs olimpics o altres megaesde-
veniments no compta a totes les ciutats amb el mateix
suport que abans, com podia ser als anys 90.

Es pot pensar també en models d’eleccio de les
seus per a esdeveniments que siguin completament
diferents dels anteriors, com per exemple 1’elecci6
mitjancant un comité d’experts; model, d’altra ban-
da, habitual en I’eleccié dels concursos d’obra publi-
ca, de prestaci6 de serveis, etc. Perd la implementa-
cié d’aquest model també genera molts interrogants:
com es triarien els experts? qui ho faria? quina seria
la durada del seu encarrec? etc. Es més, en el model
actual els membres dels Organs que tenen la respon-
sabilitat de 1’elecci6 de les seus dels grans esdeve-
niments (sessid al COI, executiva en les federacions
internacionals) poden considerar-se ells mateixos com
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well consider themselves to be the top experts in this
field, and they would not be wrong. Surely another
solution could be an intermediate group where tech-
nical reports prior to voting were much more influ-
ential.

Creation of New Events

The advent of new sporting events which are in-
tegrated into the market and sports calendars are
emerging as a consequence of different circumstanc-
es, either because some of the so-called traditional
sports need to reach a larger audience and increase
their viewers (European Championship), or because
some of the traditional events do not meet the ob-
jectives of some cities (RideLondon), or because
different sponsor interests arise which require a dif-
ferent relational or sales concept, or simply because
new kinds of sports or sports activity spring up that
were not known or practised until now (Red Bull
High Diving).

Right now, both the social communication sys-
tem and the intrinsic characteristics of the new kinds
of sports allow new events to be created which are
fully adapted to the needs of the interested parties
and apparently lack the limitations of the existing
events.

In the former example, the European Champion-
ships (to be held in Berlin and Glasgow in 2018)
group together different sports disciplines including
swimming, track and field, cycling, golf, gymnas-
tics, rowing and the triathlon. This is a new format
with sports that are not considered the most popular
but are famous enough in the Olympics and even
have their own respective world championships.
With this championship, the goal is for them to
carve a larger niche for themselves in the European
sports arena.

In the latter RideLondon can be found. It is an
event created by and for London which merges high-
level sports competition with the participation of
purely recreational athletes. One day a year, the city
is practically shut down to let bicycles take over the
streets. In recent years, new events like the Roller
Games and the world skating games have appeared,
which bring together a total of 10 kinds of sports. In
2017, they are being held in Nanjing and in 2019 in
Barcelona.

els maxims experts en aquesta faceta i tampoc esta-
rien mancats de ra. Segurament un punt intermedi on
els informes tecnics previs a les votacions tinguessin
un molt més pes especific podria ser una altra de les
solucions.

Creacio de nous esdeveniments

L’aparicié de nous esdeveniments esportius que
s’integren al mercat i als calendaris esportius sorgeixen
com a conseqiiencia de diferents circumstancies: bé si-
gui perque alguns esports dels anomenats tradicionals
necessiten arribar a un nombre superior de public i in-
crementar les seves audiencies (European Championship),
bé sigui perque alguns dels esdeveniments tradicionals
no arriben a complir amb els objectius d’algunes ciu-
tats (RideLondon), o ja sigui perque apareixen interes-
sos diferenciats dels patrocinadors que requereixen d’un
concepte relacional o de venda diferent, o sigui, simple-
ment, perqué apareixen noves modalitats o activitats es-
portives no conegudes o practicades fins ara (Red Bull
High Diving).

En aquests moments, tant el sistema comunicatiu so-
cial com les caracteristiques intrinseques de les noves
modalitats esportives permeten crear nous esdeveniments
adaptats completament a les necessitats dels interessats i
aparentment sense presentar les limitacions dels ja exis-
tents.

En el primer dels exemples, els European Cham-
pionships (a disputar entre Berlin i Glasgow el 2018)
agrupen diferents disciplines esportives, com la natacio,
I’atletisme, el ciclisme, el golf, la gimnastica, el rem i el
triatlé. Es un nou format amb esports que no es conside-
ren majoritaris pero si que disposen de suficient notorie-
tat en jocs olimpics, i tenen els seus propis campionats
del mén. Amb aquest campionat intenten buscar una ma-
jor presencia en 1’espai esportiu europeu.

En el segon dels casos hi ha el RideLondon, que és
un esdeveniment creat per i per a Londres, on s’uneixen
la competici6 esportiva d’alt nivell amb la participacid
esportiva purament recreativa. Durant un dia a I’any
Londres practicament es tanca perque la bicicleta sigui
el centre de la ciutat.

En els dltims anys han aparegut també nous esdeve-
niments com els Roller Games o jocs mundials de pati-
natge, que agrupen un total de 10 modalitats esportives.
L’any 2017 es disputen a Naijin i el 2019 es faran a Bar-
celona.
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Red Bull Cliff Diving is an example of another
kind of event in which a circuit of competitions out-
side the classic sports federations is created follow-
ing the guidelines of a sponsor. Some of the kinds
of sports practised in this circuit were included for
the first time in the last World Swimming Champions
held in Barcelona (2013).

Annual Events Versus More Frequent
Events

In previous articles in this series, it has been
reported that the authors focus their work and pub-
lications on mega-events or on those which happen
every so often and are held continentally or world-
wide. Traditionally, aspects such as governance,
candidacy models and selection, economic impact,
their organisers and sponsorship have been stud-
ied. The focus on this kind of event is most like-
ly due to the economic investment they generate,
their international repercussions and the power of
transformations which they are capable of effect-
ing.

However, events which have been repeated eve-
ry year for years in the same place should also be a
subject of study, such as the tennis tournaments on
the ATP circuit including Roland Garros and Conde
Godd, and those on the WTA circuit, Formula 1 rac-
es, GP motorcycle races and even matches that the
same team plays in their stadium throughout a sea-
son.

For example, the results from hosting an ATP
tournament like the Conde Godé is not negligible
as a championship that every year becomes a ref-
erent for both tennis lovers and business, social or
political groups that take advantage of this event for
their businesses or position in the social or retail
scene. This kind of event should also be the subject
of detailed studies to evaluate their real impact and
legacy.

Continuous investment in an annual event allows it
to become a constant or stable referent for some com-
panies’ marketing campaigns over time, which allows
them to focus their sales actions on certain dates on
the calendar and in a publication. These events are
“stable” and perfectly well known by the public at
large (Lee, 2013).

El Red Bull Cliff Diving forma part d’un altre tipus
d’esdeveniment, on sota les directrius d’un patrocinador
s’ha creat un circuit de competicions al marge de les or-
ganitzacions esportives federatives classiques. Algunes
de les modalitats esportives practicades en aquest circuit
es van incloure, per primera vegada, en els dltims Cam-
pionats del M6n de Nataci6 celebrats a Barcelona (2013).

Esdeveniments anuals versus
esdeveniments de periodicitat superior

En els articles anteriors d’aquesta serie s’ha constatat
que els autors focalitzen els seus treballs i publicacions
en els megaesdeveniments o en aquells que tenen una
periodicitat determinada i que es desenvolupen a nivell
continental o mundial. Tradicionalment se n’han estudiat
aspectes com els de governanga, models de candidatures
i selecci6, I’impacte economic, la seva organitzacié o
el patrocini. Segurament, la focalitzaci en aquest tipus
d’esdeveniments es deu a la inversi6 economica que ge-
neren, a la seva repercussié internacional i al poder de
transformaci6 dels que soén capagos de crear-los.

No obstant aix0, també haurien de ser subjecte d’es-
tudi els que es repeteixen anualment al llarg dels anys en
un mateix escenari com els tornejos de tennis del circuit
ATP com el Roland Garros, el comte Godd o els de el
circuit de la WTA; les curses de F1 o les de moto GP, o
fins i tot els partits que un mateix equip disputa en el seu
estadi al llarg d’una temporada.

Aixi, per exemple, no sén ni molt menys menys-
preables els resultats derivats de 1’organitzacié d’un Tor-
neig de I’ATP com el Comte de Godd, campionat que cada
any en un moment determinat de la temporada es conver-
teix en un referent tant per als amants del tennis, com per a
aquells col-lectius empresarials, socials o politics que apro-
fiten 1’esdeveniment social per als seus negocis o per al seu
posicionament en el context social o comercial. Aquests
esdeveniments també haurien de ser objecte d’estudis
detallats per avaluar el seu impacte real i el seu llegat.

La inversi6 continuada en un esdeveniment anual
permet en el temps arribar a ser una referéncia constant
o estable per a les campanyes de marqueting d’algunes
empreses que els ofereix focalitzar la seva accié comer-
cial en un moment determinat del calendari i en una pu-
blicacid; aquests esdeveniments resulten “estables” i co-
neguts perfectament pel gran public (Lee, 2013).
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Repetition of Event Sites

It is clear that in recent years there has been
a drop in the number of candidate cities for large
sporting events, and this is particularly clear with
the Olympics. In September 2017, the IOC choose
the sites of the 2024 and 2028 Olympics, as Paris
and Los Angeles are the only two candidates com-
peting for the 2024 Olympics and the other pre-
candidate cities have withdrawn (Rome, Hamburg,
Boston and Budapest). Furthermore, there are no
prospects of a change in this trend for the forth-
coming years and forthcoming Olympics. Barce-
lona ’92 was decided in the final vote on Amster-
dam, Birmingham, Brisbane and Paris, a number
of candidate cities equal to what there had been at
the beginning of the search for cities to host the
2024 Olympics. This number ultimately dropped
to two, which have agreed with the IOC not only
on the sequence of the two cities’ hosting of the
Olympics (2024 in Paris and 2028 in Los Angeles)
but also, and this is very important, a greater con-
tribution from the IOC to the organiser’s budget
(1.7 billion for the former and 1.8 for the latter).
It should be noted that even though the number of
candidate cities has dropped considerably, their
revenues have not; indeed, they have risen. This
clearly reveals that the problem lies not so much
in the economic factors or the profitability of the
event but in factors related to the social and politi-
cal conception.

This is also the pattern followed by other large
sporting events which have anticipated the choice of
the hosts of future events by designating two consecu-
tive sites, such as FINA and the IAAF. In view of
this new scenario and the demands of many organisa-
tions, one of the options that could be considered is
to repeat the choice of sites that have already hosted
these events not too long afterward.

Until now, repeating sites was not a totally un-
heard-of consideration and was not total ruled out
when hosting events, but when it has happened, it has
always been with a considerable amount of time be-
tween both events. Generally, speaking, the average
was 30 years between hosting one worldwide event
and then hosting it again. As shown in Figure 3, the
percentage of event repetition depends on the event.
The Football World Cup is one of the events with the
highest repetition rate: it is 40.91%, while the World
Basketball Championships is only 11.76%. Although

Repeticio de seus dels esdeveniments

Sembla que en els Ultims anys s’ha produit una dis-
minuci6 del nombre de ciutats candidates a ser seu de
grans esdeveniments esportius i aixd és especialment
clar quan es parla dels jocs olimpics. Durant aquest mes
de setembre del 2017, el COI ha escollit dues seus con-
secutives dels Jocs del 2024 i del 2028, ja que Parfs i
Los Angeles son les dues iniques candidates que com-
petien per als Jocs del 2024, després que s’hagin reti-
rat la resta de ciutats precandidates (Roma, Hamburg,
Boston i Budapest). No s’albira un canvi de tendéncia
per als propers anys i properes cites olimpiques. Barce-
lona ’92 es va imposar en la votaci final a Amsterdam,
Birmingham, Brisbane i Paris, un nombre de ciutats
candidates igual al que hi havia a ’inici de buscar la seu
dels Jocs del 2024, i que ha quedat en dues que han pac-
tat amb el COI, no només la seqiienciaci6 de 1’organit-
zaci6 dels Jocs entre les dues ciutats (2024 Paris i 2028
Los Angeles) sind, també, i aix0 és molt important, una
major contribucié del COI al pressupost de la seva or-
ganitzacid (1700 milions per a la primera seu i 1800 per
a la segona). S’ha d’assenyalar que, si bé el nombre de
ciutats candidates disminueix considerablement, els in-
gressos previstos per als Jocs segueixen la linia inversa,
la qual cosa segurament posa en evideéncia que la proble-
matica no esta tant en els aspectes economics de la ren-
dibilitat de I’esdeveniment, sind en factors de concepcid
social i politica.

Aquesta és, també, la pauta seguida per altres grans
esdeveniments esportius que han anticipat I’elecci6 de
la seu de l’organitzaci6 dels esdeveniments del futur
amb la designacié de dues seus consecutives, con soén
la FINA i la IAAF. Davant aquest nou escenari i les
exigencies de moltes organitzacions, una de les opcions
que es podrien plantejar és la repeticié de seus que ja ho
hagin estat en un temps no gaire llunya.

Fins a aquests moments el fet de la repeticié de
seus no era una consideracié completament estranya o
no utilitzada en 1’organitzacié d’esdeveniments, pero,
quan s’ha produit, ha estat sempre amb una diferéncia
de temps molt considerable entre ambdues ocasions. En
general, no passaven menys de 30 anys de mitjana en-
tre ser seu d’un gran esdeveniment mundial i la seva
repeticid. Tal com s’aprecia a la figura 3 el percen-
tatge de repeticid dels esdeveniments varia en funcid
d’aquests. El Mundial de futbol és 1’esdeveniment amb
un major percentatge de repeticio, un 40.91%, mentre
que en el Mundial de Basquet arriba a 1’11.76%. Si bé
és veritat que 1’atletisme només representa un 5.56%
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Figure 3. Repetition of the sites of the leading sporting events

track and field only shows a 5.56% repetition rate, it
is also a very recent competition (1983).

After a reasonable time, it seems logical for the
major investment made to host the Olympics and the
know-how gained to be used again for a new event
of the same characteristics. In this sense, Barcelona,
which hosted the Olympics in ’92, as well as other
Olympic cities, has used facilities like the Picornell
Swimming Pools and the Palau Sant Jordi to host other
events, such as the Swimming World Championships
in 2003 and 2013; the Final 4 of the Euroleague twice;
the X-Games, the finals of the David Cup; and many
more.

Once the possibility of repeating events is on the
table, could Barcelona host the Olympics again? If
we are talking about the Summer games, the answer
may well be yes. In reality, in many senses today
the city is much better prepared in terms of sports;
it is more accustomed to hosting events and it has
a greater capacity to host a larger number of tour-
ists. However, the most important factor is that all
of this would entail minimum investments, clearly
much lower than those needed in ’92, although
perhaps some new investments could be made; but
there is no doubt that today is already prepared for
it. A different issue would be hosting Winter Olym-
pics, which were discussed because of the city’s lo-
cation, but they could prove to be a major impetus
to the city and especially to the organisation of the
region through sites in the Pyrenees. It would be
very difficult to achieve the same level of impact as
the ’92 Olympics in absolute terms, but in relative

Figura 3. Repeticio de seus dels principals esdeveniments esportius

de repeticid, perd I’inici d’aquesta competicid és molt
recent (1983).

Després d’un temps raonable sembla logic pensar
que la gran inversio realitzada per a uns Jocs i el know-
how acumulat puguin ser aprofitats per a un nou esdeve-
niment de les mateixes caracteristiques. En aquest sen-
tit Barcelona, que va organitzar els Jocs en el 92, com
també fan altres ciutats olimpiques, s’ha servit d’ins-
tal-lacions com les Picornell o el Palau Sant Jordi per
organitzar altres esdeveniments com els Campionats de
Moén de Natacié (2003 i 2013); la Final4 de I’Eurolliga
en dues ocasions; els X-Games, Finals de Copa Davis i
un llarg etc.

Un cop oberta aquesta possibilitat de repeticié d’es-
deveniments, podria Barcelona acollir una altra vegada
uns jocs olimpics? Si parlem dels d’estiu la resposta a
la pregunta seria positiva. De fet, en molts sentits avui
la ciutat estd molt més preparada en el vessant esportiu,
esta més acostumada a acollir esdeveniments i és capag
d’acollir molt millor un gran nombre de turistes, pero el
més important és que tot aixo ho pot fer amb inversions
minimes i, per descomptat, molt inferiors a les quals va
haver de fer front I’any 92. Es possible que algunes no-
ves inversions s’haguessin de realitzar pero del que no
hi ha dubte és que avui esta ja preparada per fer-ho. Una
altra cosa diferent seria acollir uns jocs olimpics d’hi-
vern, sobre els quals ja s’ha discutit molt per la localit-
zaci6 de la ciutat, pero podrien ser un gran impuls per a
la ciutat i especialment per a la vertebraci6 del territori
amb la configuraci6 de les seus dels Pirineus. Resultaria
molt dificil aconseguir el mateix nivell d’impacte que es
va aconseguir amb els Jocs de Barcelona "92 en termes
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terms the balance between the investment needed
and the profitability or benefits achieved may well
be higher than in 1992.

Financing of the Events

In this section, too, Barcelona was a good exam-
ple of outstanding management in order to reach a
major net profit at the end of the event.

Equally important is the analysis of the sources
of financing of the event itself, given that at that
time Barcelona was an innovative referent in Eu-
rope. As can be seen in Figure 4 by Preuss (2004),
Barcelona sought a balance between public and pri-
vate financing.

Barcelona was able to finance the 92 Olympics
with both public and private contributions. In fact,
just like other large cities, Barcelona has only been
capable of developing its major projects or challenges
when public capital has been accompanied by the in-
flux of private capital.

In the future of sporting events, and Barcelona in
particular, there should be greater private participa-
tion since neither the public administrations nor pub-
lic opinion itself seem to be willing to support these
initiatives. However, the fact that a greater contribu-
tion from the private sector could well lead to lower
autonomy for the organisers or owners of the event
should not be ignored or forgotten. As mentioned
above, companies known to be the usual sponsors of
the sport have already become the owners of these
events precisely in order to have absolute control
over them.

absoluts, perd segurament en termes relatius el balang
entre inversié necessaria i rendibilitat o benefici aconse-
guit podria ser molt superior a I’obtingut en els del 92.

Financament dels esdeveniments

També en aquest apartat Barcelona va ser un bon
exemple d’excel-lent gesti6 en aconseguir un benefici
net important al final de 1’esdeveniment.

Igual de significatiu resulta I’analisi de les fonts de fi-
nancament del propi esdeveniment, ja que Barcelona va ser
en aquell moment un referent innovador a nivell europeu.
Com s’aprecia a la figura 4 de Preuss (2004), Barcelona va
buscar I’equilibri entre el finangament public i privat.

Les aportacions publiques combinades amb les apor-
tacions privades li van permetre financar els JO del 92.
De fet, Barcelona, com altres grans ciutats, només ha
estat capac de desenvolupar els seus grans projectes o
reptes quan el capital public ha anat acompanyat de la
presencia del capital privat.

En el futur els esdeveniments esportius, i Barcelona en
particular, hauran de comptar amb més participacié pri-
vada, perque no sembla que les diferents administracions
publiques ni la mateixa opini6 publica estiguin disposades
a donar suport a aquestes iniciatives. No obstant aixo,
no s’hauria d’oblidar o perdre de vista que molt proba-
blement més aportaci6 del sector privat podria comportar
una menor autonomia dels ens organitzadors de 1’esdeve-
niment o de la seva titularitat. De fet, ja s’ha assenyalat en
paragrafs anteriors que empreses relacionades amb alguns
patrocinadors habituals de I’esport ja s’han convertit en
les propietaries dels esdeveniments precisament per poder
disposar del seu control absolut.
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In events in the immediate future, and perhaps for
a long period of time, one of the factors that will be-
come the most influential in the budget and economic
profitability of the event (Clivaz, 2006) is the expo-
nential increase in the spending on security which the
organisers must make. These expenses will hinder the
budget balance given that the majority of the organis-
ers of the events admit that in recent years these ex-
penditures have increased 20% to 30%, and in some
cases the figure on security has increased more than
50%.

Format and Scope of Future
Events

There are many factors to bear in mind when
assessing the future format of sporting events.
On the one hand, today’s society has a wider spe-
cific range of leisure and sports available. On the
other, technologies are moving us towards a work
and life system in which immediacy and quick re-
sponses to our demands are more highly valued,
leading to the volatility of information. Hav-
ing a lasting presence on the front pages of the
traditional media and in the social network is quite
tricky when there is such a constant succession of
news stories.

There are sporting events whose calendar is very
long, such as the majority of world sports champi-
onships, which last 17 days, for example; the Foot-
ball World Cup itself lasts around 1 month, and the
Rugby World Cup is played for a month and half.
The inclusion of more competitions and more teams
means that events take more time precisely when
society seems to be heading in the opposite direc-
tion.

In the future, events have to be shorter, with the in-
tention of lowering costs and achieving a greater im-
pact.

Another factor to consider is the target audience of
the event.

Each sport or set of sports disciplines knows the
audience to target. However, the majority of inter-
national federations currently do not precisely know
who their fans are and what their profiles are; in re-
ality, the large international federations are begin-
ning to work on this. Just as in other sectors, the
reason is simply a lack of longitudinal information

En els esdeveniments del futur immediat, i possible-
ment per a un llarg periode de temps, un dels elements
que més influira en el pressupost de I’esdeveniment i,
com a conseqiiencia, en la rendibilitat econdomica (Cli-
vaz, 2006) sera I’increment exponencial en despeses
de seguretat que hauran de fer els seus organitzadors;
aquestes despeses dificultaran ’equilibri pressupostari,
perque la majoria dels organitzadors dels esdeveniments
reconeixen que en aquests dos darrers anys aquestes des-
peses han augmentat entre un 20 i un 30%, fins i tot
alguns esdeveniments han arribat a superar el 50% d’in-
crement.

Format i public objectiu (target) dels
esdeveniments del futur

Diversos son els factors que hem de tenir en compte
a I’hora de valorar el format futur dels esdeveniments
esportius. D’una banda, la societat actual té més oferta
especifica d’oci i esportiva. Per una altra, les tecnolo-
gies ens acosten a uns sistemes de treball i de vida on
es valora molt més la immediatesa, les respostes rapi-
des a les nostres demandes i la seva conseqiiéncia és la
volatilitat sobre la informaci6. Disposar d’una presencia
perllongada en el temps en les portades dels mitjans de
comunicaci6 tradicionals i a les xarxes resulta molt com-
plicat quan la successi6 de noticies és constant.

Hi ha esdeveniments esportius, el calendari dels
quals és molt llarg, com és el cas de la majoria dels
campionats mundials d’esport que duren 17 dies, per
exemple: el mateix mundial de futbol que s’allargara
al voltant d’un mes, o el mundial de rugbi que dura
un mes i mig. La inclusi6 de més competicions i més
equips ens condueix al fet que els esdeveniments durin
més, en moments que la societat no sembla que vagi en
la mateixa direccid.

En el futur els esdeveniments haurien de ser més
curts, amb la intencié de reduir costos i aconseguir un
major impacte.

Un altre dels elements a considerar és el public ob-
jectiu de 1’esdeveniment.

Cada esport o conjunt de disciplines esportives co-
neix el seu public objectiu (target) al qual s’hauria
d’adrecar. No obstant aix0, actualment la majoria de
federacions internacionals encara no coneixen amb pre-
cisi6 qui son els seus aficionats i els seus perfils; en re-
alitat, les grans federacions internacionals comencen a
treballar ara en aquests aspectes. Com succeeix en altres
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on spectators, consumers and fans which could help
them set more precise objectives.

In any event, not only is it important to know
more about the current audience, but it may also be
essential to ascertain the possible behaviour of future
generations.

Some of the questions that can be asked are: Who
will the fans of the Olympics be? Will they have the
same sports tastes as current fans? Will interest in at-
tending sports events in person drop as a result of in-
security or the advent of the new technologies? Are
e-sports really the future?

These are some of the questions that must be an-
swered in order to more precisely know who the fol-
lowers of future events will be.

Participation

When discussing participation, much more speci-
fication should probably be done. Topics that should
be talked about are (a) participation by citizens and
spectators involved during the event; (b) participa-
tion by the athletes who are part of the event in gen-
eral or from the country; and (c) participation in the
form of an increase in physical practice by citizens
at the site and in its country. In the case of (a), it is
often stated that Barcelona met expectations, and in
the case of (b), it is noted that it reached the highest
number of participating athletes as well as the high-
est number of medals, logging the greatest increase
ever seen in a host country. However, in aspect (c)
this participation is not evident. In Barcelona, even
though there has been a noticeable increase in the
practice of sports in the past 25 years, it is diffi-
cult to prove that this upswing is solely the result
of the Olympics. It could be said that the Olympics
prompted a change in the country’s sporting culture,
but that growth may have been reached without
them, albeit over a longer period of time and cer-
tainly with less intensity. As noted with regard to
the number of sports licenses (Solanellas & Camps,
2017), they did not rise in either Catalonia or Spain
as a consequence of the Olympics, a situation which
has happened in other host cities as well.

However, it is deemed important to achieve this
variable in future events. This would be the reason
why events like RideLondon and the hosting of veteran
or senior competitions associated with major events

sectors, el motiu no és un altre que la falta de dades
sobre espectadors, consumidors i aficionats de manera
longitudinal que puguin ajudar en I’establiment d’objec-
tius més precisos.

En qualsevol cas, no només resulta important conei-
xer més sobre el public actual, sind que també és essen-
cial congixer el comportament de les futures generacions.

Algunes de les preguntes que es poden plantejar son:
qui seran els seguidors/es dels jocs olimpics? Tindran
els mateixos gustos esportius que els actuals? ;Decaura
I’intereés per assistir en directe als esdeveniments espor-
tius com a conseqiiencia de la inseguretat o de I’aparici6
de les noves tecnologies? Seran els e-sports realment el
futur? Aquestes son algunes de les qiiestions a resoldre
per poder coneixer millor els seguidors/dores dels futurs
esdeveniments.

Participacio

Quan es parla de participacié probablement s’hau-
ria de precisar molt més sobre alld que s’esta parlant.
S’hauria de parlar de (a) participacié de la ciutadania i
espectadors implicats durant I’esdeveniment; (b) partici-
paci6 dels esportistes que formen part de I’esdeveniment
en general o del propi pais, o (c) participacié en for-
ma d’increment de la practica fisica dels ciutadans de
la seu i del seu pais. En el cas (a), s’assenyala sovint
que Barcelona va complir les expectatives, i en el cas
(b) es parla d’haver aconseguit el major nombre d’es-
portistes participants aixi com el major nombre de me-
dalles, registrant el major augment mai vist d’un pais
organitzador. No obstant aix0, en I’aspecte (c) aquesta
participacié no sembla evident. A Barcelona, tot i que
s’hagi observat un augment de la practica esportiva en
els darrers 25 anys, és dificil demostrar que aquest in-
crement hagi estat només fruit dels JO. Es pot dir que
aquests van provocar un canvi en la cultura esportiva
del pais perd aquest creixement, probablement, tam-
bé s’hagués assolit amb una major dilacié en el temps i
segurament amb menys intensitat. Tal com s’observava
en el nombre de les llicéncies esportives (Solanellas &
Camps, 2017), aquestes no augmentaven ni a Catalunya
ni a Espanya com a conseqiiencia dels Jocs com, de fet,
tampoc ha ocorregut en altres ciutats organitzadores.

No obstant aix0, si que es considera important as-
solir aquesta variable en els esdeveniments del futur.
Precisament per aquest motiu esdeveniments com el
RideLondon o I’organitzaci6 de competicions per a
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may increase the level of citizen participation in cer-
tain population segments which have not participated
in events until now.

Legacy

Finally, the most important factor is the lega-
cy. The organisers of a sporting event who were
capable of thinking about the long-term impact,
its sporting, economic and social legacy, were ca-
pable of hosting a comprehensive event. When in
the planning and organisation phase it is thought of
not only about the 15 days of the competition but
beyond that, this attitude will most likely be syn-
onymous with a sound conceptualisation, which is
a key element.

It is broadly accepted that Barcelona achieved the
objective of legacy, and even though 25 years lat-
er it can be seen that some aspects could have been
improved, it is irrefutable that on the sports-social
levels alone, today’s citizens have a network of
sporting facilities for their use, and that the city has
become a benchmark in hosting other sporting events
over these years. Both intangibly (in terms of know-
how and collective self-esteem) and tangibly (square
metres of sports facilities, transport, airport, etc.),
Barcelona has sufficient elements to be regarded as
a true example of organisation bearing the future in
mind.

In recent years, the legacy of the major events has
been one of the most recurring themes in the litera-
ture, as shown by authors like Brunet (2011), Lien-
hard & Preuss, (2014), Masterman (2014), Parent &
Chappelet (2015), Preuss (2007), Solanellas & Camps
(2017) and Solanellas, Camps & Ferrand (2017).
However, the question about the evolution of this
concept in the future could be posed. The possibility
of comparing different events and having the perspec-
tive gained from gathering long-term data could help
us draw more specific conclusions which could be
crucial in planning future events.

The difficulties and yet limitations of the ’92
Olympics were overcome by developing a working
methodology that included multidisciplinary assess-
ment before, during and after major events.
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veterans o senior lligades als grans esdeveniments po-
drien incrementar el nivell de participacié ciutadana en
determinats segments de la poblacié que fins avui dia
pocs esdeveniments aconsegueixen.

Llegat

Finalment, el més important és el llegat. L’organit-
zaci6 d’un esdeveniment esportiu que hagi estat capag
de pensar en I’impacte a llarg termini, en el seu llegat
esportiu, economic i social haura estat capac d’organit-
zar un esdeveniment complet. Quan en la planificacid
1 organitzacié s’aconsegueix no tan sols pensar en els
15 dies de competicid, sin6 més enlla, probablement
aquesta actitud sera sinonim d’una bona conceptualitza-
cid, que com s’ha dit al principi és un element clau.

Es ampliament acceptat que Barcelona va complir amb
aquest objectiu, i encara que 25 anys després es conside-
ra que hi havia coses millorables, és irrefutable que no-
més a nivell esportiu-social, la ciutadania d’avui compta
amb una xarxa d’instal-lacions esportives per al seu Us i
també s’ha convertit en un referent en 1’organitzacié d’al-
tres esdeveniments esportius que ha anat realitzant durant
aquests anys. Tant de manera intangible (know-how, au-
toestima col-lectiva) com de manera tangible (m? d’ins-
tal-lacions esportives, transport, aeroport, etc.), Barcelona
gaudeix de suficients elements per ser considerada un ve-
ritable exemple d’organitzacid tenint en compte el futur.

En els ultims temps el llegat dels grans esdeveni-
ments ha estat un dels temes més recurrents en aquesta
bibliografia, com demostren Brunet (2011), Lienhard i
Preuss, (2014), Masterman (2014), Parent i Chappelet
(2015), Preuss (2007), Solanellas i Camps (2017), Sola-
nellas, Camps i Ferrand (2017), etc. No obstant caldria
saber com evolucionara aquest concepte. La possibilitat
de comparar diferents esdeveniments i tenir una pers-
pectiva de recollida de dades a llarg termini podria aju-
dar a treure conclusions més definitives que poguessin
ser claus per a la planificacié de futurs esdeveniments.

De fet, les dificultats i al mateix temps limitacions
que s’han hagut de superar per valorar els Jocs Olimpics
de Barcelona 92 es podrien superar amb el desenvolu-
pament d’una metodologia de treball que inclogués la
valoracié multisdisciplinaria abans, durant i després dels
grans esdeveniments.

Conflicte d’interessos
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Abstract

The purpose of this paper is to learn more about two specific
types of plays at set pieces which are extremely important in top
level football: corners and indirect free kicks. The study analyses
the effectiveness of this type of play, identifies the most signifi-
cant variables leading to success (shot, shot on target and goal)
and puts forward a model for successful corners and indirect free
kicks.

After recording 1139 corners and 783 indirect free kicks taken
in the 124 matches analysed in the FIFA World Cup 2010, the
UEFA Champions League 2010-2011 knockout stage and UEFA
Euro 2012 and carrying out univariate, bivariate and multivariate
analysis, the results indicate the low effectiveness of these kinds
of plays in terms of shots, shots on target and goals. The most rel-
evant conclusions of both investigations include: 1) The effective-
ness of this type of play is very limited since it takes 4 corners and
5 indirect free kicks to produce a shot; 10 and 11 respectively to
produce a shot on target; and 50 corners and 36 indirect free kicks
to produce a goal; 2) Despite being very low effectiveness plays,
76% and 64% of the goals that come from corners and indirect free
kicks respectively enabled teams to win the game or earn points;
3) Unlike the usual way in which teams perform of this type of play
using crosses into the area, aerial balls and the involvement only
of the player taking the kick and the player who shoots or heads,
the empirical results suggest that by contrast the alternative tactics
of teams which decide to make this move somewhat more elabo-
rate based on passing the ball around, the involvement of three or
four players and dynamic attacking organisation is the best way to
score or shoot; 4) Logistic regression has highlighted the key role
of three specific variables in the case of corners: attacking organi-
sation, the number of attackers that touch the ball and the area
where the shot takes place. As for indirect free kicks, again there
are three key variables in the explanatory model, namely attacking
organisation, the trajectory of the ball and the number of attackers
that touch it.

Analisi de les accions a pilota aturada en el
futbol d’alt rendiment: serveis de corner, tirs
lliures indirectes. Un intent d’identificacio de
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Resum

El present treball va ser plantejat amb el proposit d’arribar a un
coneixement més profund de dos tipus concrets d’accions a pilota
aturada d’enorme transcendéncia en el futbol de maxim rendiment,
com son els serveis de corner i els tirs lliures indirectes. Aquest estudi
pretén analitzar I'eficacia d’aquest tipus d’accions, aixi com identificar
les variables més rellevants per conduir a I'éxit (rematada, rematada
entre els tres pals i gol) aquestes accions i proposar un model de
servei de comer i de tir lliure indirecte reeixit .

Després del registre de 1139 corners i 783 tirs lliures indirectes
executats en els 124 partits analitzats corresponents a la FIFA World
Cup 2010, Fase Final de la Lliga de Campions 2010-2011 i UEFA
Euro 2012, i de realitzar analisis a nivell univariada, bivariada i mul-
tivariada, els resultats indiquen una baixa eficacia en la rematada,
rematada entre els tres pals i gol en aquest tipus d’accions. Entre les
conclusions més rellevants de les dues investigacions destaquen: 1)
Leficacia d’aquest tipus d’accions és molt limitada, ja que es neces-
siten 4 corners i 5 tirs lliures indirectes perque es produeixi rematada;
10 i 11 respectivament perqué es produeixi una rematada entre els
tres pals; i 50 comers i 36 tirs indirectes perqué es produeixi un gol;
2) Tot i ser accions d’eficacia molt reduida, el 76% i el 64% dels gols
que procedeixen de corners i de tirs indirectes respectivament han
donat la victoria o sumat punts per als equips; 3) Lluny de les prac-
tiques habituals dels equips quant a la manera d’execucié d’aquest
tipus d’accions, basades en enviaments directes, trajectories aeries i
amb Unicament intervencid de sacador i rematador, els resultats em-
pirics obtinguts justifiquen, per contra, I'alternativa tactica d’aquells
equips que opten per dotar aquest tipus d’accions d’un minim d’ela-
boracio, basat en enviaments indirectes, amb intervencié de tres o
quatre jugadors i amb organitzacions ofensives dinamiques, com la
millor manera d’arribar al gol o aconseguir una rematada; 4) La re-
gressio logjstica ha servit per destacar el paper clau de tres variables
concretes en el cas dels corners. Aquestes variables fan referéncia a
I'organitzacié ofensiva, al nombre d’atacants que intervenen sobre la
pilota i a la zona de finalitzaci6. Quant als trets indirectes, tornen a ser
tres les variables que formen part del model explicatiu. Aixi, I'organit-
zacié ofensiva, la trajectoria de la pilota i el nombre d’atacants que
intervenen sobre aquesta s’erigeixen com les variables que de manera
reiterada entren en el model.
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Abstract

The human body is an infinite object of study and a complex sub-
ject that Western thought has thoroughly investigated with all the
tools of its disciplines throughout history. This doctoral thesis seeks
to make an original contribution to the history of the body in West-
ern Mediterranean culture and especially in Italy between 1900 and
1943 by studying the representation of the body in the world of nu-
mismatics. It is a systematic study of the numismatic iconography of
the representations of the body in ancient, Renaissance and modern
Mediterranean culture and contributes a specific study of the King-
dom of Italy in the first half of the 20th century.

Body and money are two elements traditionally considered anti-
thetical and which have often had a negative and sometimes even
demonic connotation in Western history prescribed by philosophi-
cal and religious thought. The advent of coins with their universe of
symbolic representations is an important event for our society that
significantly testifies to and justifies the transformation of its political
and social institutions from archaic entities to contemporary ones,
legitimises the power established in the territories of use, conveys
messages and values and is closely related to the spread of abstract
and rational thinking.

The paper is divided into four parts. The first defines the theo-
retical framework of the research, introducing the concepts of body,
coins and numismatics in the “Western” world. The second outlines
a history of the representation of the body on coins from their ori-
gins to modernity. The third analyses the representation of the body
in a distinct numismatic context: the Kingdom of Italy in the 20th
century (1900-1943) but in two distinct and well-defined periods
corresponding to the parliamentary monarchy of King Victor Em-
manuel lll (1900-1922) and Fascism with Benito Mussolini (1922-
1943). In each period the political, economic and social situation
of the country is related to the contemporary idea of a body, and
how these ideas have been reflected and represented on coins by
the political authorities is analysed. In the fourth part, a catalogue
of coin issues by the Kingdom of Italy representing the human figure
in their iconography has been drawn up and comparative analysis
is conducted between the immense Italian numismatic iconography
of the period involving themes relating to the human body with two
other European Mediterranean countries in the same period, France
and Spain.

La representacio del cos a la iconografia
numismatica mediterrania occidental:
les monedes del regne d’Italia al segle xx
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Resum

El cos huma és un infinit objecte d’estudi. Un tema complex que
el pensament occidental ha investigat a fons amb totes les eines
de les seves disciplines al llarg de la historia. Aquesta tesi doctoral
vol contribuir de manera original a la historia del cos en la cultura
mediterrania occidental i sobretot a Italia, entre els anys 1900 i
1943, estudiant la representacié del cos en el mon de la numis-
matica. Aquesta investigaciod correspon a un estudi sistematic de
la iconografia numismatica de les representacions del cos en la
cultura mediterrania antiga, renaixentista i moderna, contribuint
amb un estudi especific del Regne d’ltalia de la primera meitat
del segle xx.

Cos i diners representen dos elements tradicionalment conside-
rats antitétics, que han tingut sovint una connotacioé negativa en la
historia occidental i de vegades fins demoniaca, dictada pel pensa-
ment filosofic i religiés. El naixement de la moneda amb el seu uni-
vers de representacions simboliques és un fenomen important per a
la nostra societat que testimonia i justifica de manera significativa la
transformacié de les seves institucions politiques i socials d’aquells
ens arcaics als actuals, legitima el poder establert en els territoris
d’Us, comunica missatges i valors i es relaciona estretament amb la
difusié del pensament abstracte i racional.

El treball es divideix en quatre parts. La primera defineix el marc
teoric de la recerca, introduint els conceptes de cos, monedes i
numismatica al mén “occidental”. La segona traga una historia de
la representacié del cos en les monedes des dels seus origens fins
a la Modernitat. La tercera analitza la representacié del cos en un
context numismatic ben definit: el Regne d’ltalia al segle xx (1900-
1943) pero amb dos periodes diferents i molt definits corresponents
a les monarquia parlamentaria de Victor Manuel Ill (1900-1922) i
del Feixisme amb Benito Mussolini (1922-1943). En cada periode
es relaciona la situacié politica, economica i social del pais amb
la idea de cos contemporania i s’analitza com aquestes idees han
estat reflectides i representades pel poder politic en les monedes. A
la quarta part s’ha elaborat un Cataleg de les emissions de mone-
des del Regne d’ltalia que representen la figura humana en la seva
iconografia i es realitza una analisi comparativa entre la immensa
iconografia numismatica italiana del periode amb tematica relati-
va al cos huma amb altres dos paisos europeus mediterranis en el
periode similar, Franga i Espanya.
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Abstract

The prediction of maximum oxygen consumption (VO,max) was
made based on heart rate (HR) in submaximal exercise by develop-
ing multiple equations to estimate it through submaximal intensity
tests using a range of ergometers. The objective was to draw up
equations to estimate VO,max from the recovery HR (rHR) obtained
in the six minute walk test (SMWT) in Physical Education students
(PES) at a university in Concepcion in Chile and in Physical Exercise
Science undergraduate students (PESUS) at a centre in Barcelona
in Catalonia.

The research consisted of four studies using a quantitative ap-
proach, a non-experimental and cross-sectional design with a de-
scriptive and correlational scope and a non-probabilistic sample. In
the first study the PAR-Q, SMWT and Multi-Stage Fitness Test (MSFT)
questionnaire was used with 127 PES aged 21. In the second, the
same test-retest tests were used on three different days, adding an
informed consent form with a sample of 17 PES aged 22. In the
third study and in addition to the abovementioned tests, the Bruce
treadmill test was used in a second session with direct measurement
of VO,max in 20 PES aged 22 who gave their written consent. The
fourth investigation involved 28 PESUS aged 21 who also signed an
informed consent form to perform the SMWT and MSFT; in the latter
VO,max was directly measured. The variables of interest were rHR in
the SMWT and VO,max in the MSFT and the Bruce test. Normality,
ANOVA and correlation (p <0.05) tests were conducted as part of
the analysis using the SPSS program version 19.

In the first investigation a correlation of rho=-0.44 (p<0.01)
was found between rHR (SMWT) and VO,max (MSFT). In the sec-
ond study there were no significant differences between measure-
ments one, two and three in rHR and VO,max with a correlation
of r=-0.72 (p<0.01). In the third investigation there was a cor-
relation of r=-0.657 (p=0.002) between rHR and the VO,max
measured in the Bruce test, and the resulting equation was
y (VO,max) =92.468-(0.278 * rHR 20 sec.) with a stand-
ard error of the estimate (SEE) of 7.17 ml-kg*-min-t. In the
fourth study the correlation was r=-0.479 (p =0.01) between
rHR and VO,max measured in the MSFT, and the equation was
y=74.52-(0.154 * rHR 30 s) and an SEE of 5.55 ml-kg*-min-t.
It is concluded that the equations predict the VO,max considering
that the SEE for both of them is higher than the one found in the
available literature.
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Resum

La predicci6 del consum maxim d’oxigen (VO,max) s’ha realitzat en
funcié de la frequéncia cardiaca (FC) en I'exercici submaxim, de-
senvolupant multiples equacions per estimar-la a través de proves
d’intensitat submaxima en diferents ergometres. Lobjectiu va ser
elaborar equacions per estimar el VO,max a partir de la FC de re-
cuperacié (FCR) obtinguda en la prova de caminada de sis minuts
(PCBM) en estudiants d’Educaci6 Fisica (EEF) d’una universitat de
la ciutat de Concepcion, a Xile, i en estudiants del Grau en Ciéncies
de I’Activitat Fisica (EGCAF) d’un institut de la ciutat de Barcelona,
a Catalunya.

La investigaci6 va consistir en quatre estudis amb un enfocament
quantitatiu, amb disseny no experimental i de tall transversal,
d’abast descriptiu i correlacional, amb una mostra no probabilisti-
ca. En el primer estudi es va aplicar el questionari PAR-Q, la PC6M
i Course Navette (CN) en 127 EEF de 21 anys; en el segon es van
aplicar les mateixes proves tipus test-retest en tres dies diferents,
afegint un consentiment informat en una mostra de 17 EEF de
22 anys. En el tercer estudi, a més de les proves esmentades,
es va aplicar el test de Bruce en tapis en una segona sessié amb
mesurament directe del VO,max en 20 EEF de 22 anys, que van
donar el seu consentiment per escrit. En la quarta investigacio es
va treballar amb 28 EGCAF de 21 anys, que també van signar un
consentiment informat per realitzar la PC6M i CN; en aquesta Ulti-
ma es va mesurar directament el VO,max. Les variables d’interés
van ser la FCR a la PC6M i el VO,max en CN i en Bruce. En 'analisi
es van emprar proves de normalitat, Anova i correlacié (p <0.05)
amb el programa SPSS versié 19.

A la primera investigacio es va trobar una correlacié de rho = -0.44
(p<0.01) entre la FCR (PC6M) i el VO,max (CN). En el segon
estudi no hi van haver diferéncies significatives entre el mesura-
ment un, dos i tres a la FCR i en el VO,max, i una correlacié de
r=-0.72 (p <0.01). A la tercera investigacio va existir una correlacié
de r=-0.657 (p=0.002) entre la FCR i el VO,max mesurat en el test
de Bruce, i 'equacié resultant va ser y (VO,max) = 92.468—-(0.278 *
FCR 20 s) amb un error d’estimacié estandard (EEE) de 7.17
ml-kg*-min-t. En el quart estudi la correlaci6 va ser de r=-0.479
(p=0.01) entre la FCR i el VO,max mesurat en CN, i I'equaci6 va
serj=74.52-(0154 * FCR 30 s) i el EEE de 5.55 ml-kg*-min.
Es conclou que les equacions prediuen el VO,max considerant que
I'EEE de les dues és més gran que el trobat en la literatura dispo-
nible.
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