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Direcao técnica de piscinas:
o(a) profissional fragmentado(a)

Aldo Matos da Costa'**

E comum afirmar-se que o capital humano tem um papel
preponderante no dia-a-dia das organizagdes, influenciando
em grande medida o seu sucesso. Embora as organizagées
desportivas sejam instrumentais na forma como atingem
os seus objetivos, uma das primeiras preocupagées de quem
assume a sua lideranca deve ser a clarificacio da orginica
dos recursos, definindo claramente as responsabilidades e
os limites de atuagio dos departamentos e das pessoas que
os compdem. E, no essencial, uma ferramenta de comuni-
cagdo que clarifica e, em certo modo, materializa a gestio
estratégica presente.

A Lei n° 5/2007, de 16 de janeiro, designada a Lei de
Bases da Atividade Fisica e do Desporto (LBAFD), consagra
para o “exercicio de profissGes nas dreas da atividade fisica e
do desporto, designadamente de gestdo desportiva, de exer-
cicio e saude, da educagio fisica, e de treino desportivo, [...]
a exigéncia de adequada formacfo académica ou profissional”
(Portugal, 2007). Mais tarde, a publica¢io da Lei n® 39/2012,
de 28 de agosto, vem estabelecer uma estrutura regulamen-
tar que prevé a figura do Técnico de Exercicio Fisico, vul-
garmente conhecido por instrutor ou monitor, e de Diretor
Técnico, outra hora designado por responsével técnico. Com
a exigéncia de titulo profissional obrigatério a conceber pelo
Instituto Portugués da Juventude do Desporto (IPD]), o
Diretor Técnico e o Técnico de Exercicio Fisico integram o
lote restrito das cinco “profissées” regulamentadas no sector
do desporto nacional (ver Portugal, 2012b).

Do Diretor Técnico espera-se que assuma a “diregdo e a
responsabilidade pelas atividades desportivas que decorrem
nas instalagbes desportivas”; ao Técnico de Exercicio Fisico

, Carlos Custddio®»

, Rui Santos*®

cabem todas as atividades de planeamento e de condugio
do processo de treino, no pressuposto de que “a prescricio,
avaliacdo, condugdo e orientagio de todos os programas e
atividades” sdo coordenadas e supervisionadas pelo Diretor
Técnico. A atividade do Diretor Técnico estabelece, portanto,
o garante da seguranca e da “qualidade dos servigos presta-
dos” aos utentes.

Tal como refere Mestre (2023), as piscinas “na sua defini¢do
legal e inequivoca” (Portugal, 2009), “sio objeto de referén-
cias expressas no ordenamento juridico Portugués, no plano
de (i) licenciamento; (ii) do desempenho energético; (iii)
dos equipamentos flutuantes; (iv) das exigéncias especificas
para as piscinas integradas em empreendimentos turisticos
para além das normas de qualidade” (Instituto Portugués da
Qualidade, 2017). Infelizmente, e de acordo com opinido que
partilhamos com o autor, a figura do Diretor Técnico ndo estd
especificamente regulada, dado que nio assegura as especifi-
cidades necessarias para a sua atuagio em qualidade, nomea-
damente no plano pedagégico, e em seguranga. Este vazio
legal contrasta com os requisitos de qualidade que emanam
da LBAFD, embora, felizmente, conste nos pressupostos para
a certificacdo técnico-pedagégica da qualidade das escolas
aqudticas sugeridos pela Federacio Portuguesa de Natagdo.

Por efeito, e sem qualquer enquadramento legal, assiste-se
em muitas piscinas a cria¢io da figura do coordenador ped-
agégico, que geralmente retine experiéncia e possui habili-
tagdo especifica no dmbito do ensino da natagio (grau 1 ou
superior como treinador de natagdo). Porque a gestdo de
piscinas é reconhecidamente complexa e repleta de especifi-
cidades, muito devido ao seu ecletismo na oferta de servigos

'Departamento de Ciéncias do Desporto, Universidade da Beira Interior — Covilh&, Portugal.
2Centro de Investigagdo, Desporto, Saide e Desenvolvimento Humano - Vila Real, Portugal.
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desportivos, é igualmente comum encontrarmos a figura do
gestor, que também ndo beneficia de quadro regulamentar
especifico nestas instalagdes.

Obviamente que os modelos de gestdo sio moldados as
especificidades das instalagdes (p.e., dimensdo plano de dgua,
numero de utentes) e ao perfil dos recursos humanos dis-
poniveis, o que significa que estas trés funcdes podem coexistir
separadamente ou serem realizadas por dois ou mesmo um
unico colaborador. Nio obstante, e porque a complexidade
organizacional assim o exige, importa compreender o perfil
e as competéncias realizadas nestas trés func¢des que operam
na gestdo e na coordenagio técnico-pedagdgica das piscinas,
o0 que muito contribuird para o seu reconhecimento social no
mercado de trabalho atual. Esse exercicio reclama, por um
lado, a caracterizagio e a diferenciagio das competéncias de
cada fungio no seio destas organizagdes especificas (piscinas)
e, por outro lado, a compreensio do nivel de coeréncia dessas
competéncias entre organizagdes equiparaveis.

Foi com esse intuito que constituimos um grupo de tra-
balho, composto por cinco experientes diretores técnicos
de piscinas; em consenso absoluto, foram identificadas 39
tarefas principais, consideradas de rotina, e relativas a atos
de gestio, coordenagio e supervisio técnico-pedagdgica. A
lista de tarefas foi incluida num inquérito dirigido exclu-
sivamente a responsdveis de piscinas portuguesas de uso
publico. As respostas permitiram conhecer, para cada tarefa,
dois niveis de resposta: (i) a identificagdo de quem desem-
penha a tarefa por rotina, e no dmbito das suas competén-
cias organicas definidas; (ii) a percegdo pessoal sobre quem
deveria efetivamente desempenhar a tarefa, considerando
uma hipotética estrutura orgénica que reconhecesse trés ou
mais fun¢des dentro da organizagio.

A aplicagio do inquérito, entre junho e setembro de 2022,
permitiu a obtencdo de 57 participages vilidas em diferentes
regides do pais, contemplando piscinas de gestdo publica
(71.9%), de gestdo pelo tecido associativo/clubes (12.3%),
de gestdo por empresa municipal (8.8%) ou privada (7%).
No total de participantes, registamos 32 (56.1%) diretores
técnicos 11 (19.3%) coordenador pedagégicos e 14 (33.3%)
gestores de instalagdo. Apenas 14% dos responsaveis inquiri-
dos ndo possui formagio académica superior, onde 45.6% é
detentor de uma pés-graduagio ou do grau de mestre.

Nio cabe neste documento a apresentagio e a discussio
exaustiva dos resultados obtidos. Mesmo assim, importa par-
tilhar o seguinte:

1. 45% das respostas indicam que existem outros departa-

mentos ou funciondrios que assumem fungdes que sio
da competéncia legal do Diretor Técnico, nio sendo

essas controladas diretamente pelo Diretor Técnico;
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2. Em 12% das respostas validadas, o coordenador técnico
assume funcbes de gestdo da instalagdo e coordenagio
técnica, sendo que o Diretor Técnico legalmente des-
ignado é um profissional que ndo tem fungdes atribui-
das na instalagio;

3. Na maioria das piscinas o Diretor Técnico tem a
responsabilidade sobre a gestdo da instalagdo inclu-
indo todos os processos necessdrios ao seu funcio-
namento, delegando no Coordenador Pedagégico a
maioria das tarefas constantes na Lei n® 39/2012, de
28 de agosto, e que sdo da competéncia legal;

4. A maioria dos Diretores Técnicos acumulam a respons-
abilidade técnica com a gestio da instalagio, assumindo
complementarmente fung¢ées ao nivel do controlo e
supervisdo dos processos de manutencio e limpeza
das instalagoes.

Estes primeiros dados parecem confirmar as premissas
que eram suportadas pelo conhecimento da realidade ref-
erente s tarefas e fun¢des desempenhadas por Diretores
Técnicos e Coordenadores Pedagdgicos de piscinas. A real-
idade que se apresenta nas piscinas portuguesas é muito
desfasada do enquadramento legal existente, demonstrando
um vasto leque de tarefas e responsabilidades do Diretor
Técnico que, por um lado, se estende ao nivel da gestdo da
instala¢do desportiva, e, por outro lado, acumula ou neces-
sariamente se faz substituir pelos designados Coordenadores
Pedagégicos de cais.

Sendo claro que as piscinas, ao abrigo do Decreto-Lei
n° 114/2009, de 16 de junho, estdo obrigadas a disporem
de um Diretor Técnico, é muito preocupante a auséncia
de legislacdo especifica que exija a sua qualificagdo profis-
sional complementar na drea da natagdo. Perante isto, e na
necessdria salvaguarda da seguranca e da qualidade técni-
co-pedagdgica dos servigos prestados pelas piscinas, parece-
nos uma boa pritica considerar a figura do Coordenador
Pedagégico, que ao possuir experiéncia e formagio espe-
cifica na drea da natagio (nivel 1 ou superior), exerce tare-
fas de planifica¢do, monitorizagio e de avalia¢do dos pro-
gramas de atividade fisica e desportiva em funcionamento
na escola aqudtica.

A dimensio, a complexidade, e os interesses econémicos
que hoje envolvem o desporto, conduzem a imensas exter-
nalidades, nomeadamente com o sector da saude, da edu-
cagio, do ambiente, da ciéncia e tecnologia. Isso exige aos
profissionais do desporto uma enorme consisténcia de con-
hecimentos e de competéncias ticitas em dreas especificas.
As piscinas sio exemplos evidentes, onde o risco latente de

uma md pritica pode conduzir a um desastre. O direito do
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desporto é, por isso, um instrumento de equilibrio, e funda-
menta-se na evidéncia de boas praticas sociais, de justica, de
equidade e de seguranga. Até 14, mantenhamos a ambi¢do na
exceléncia dos servicos prestados nas nossas piscinas mas, em
coeréncia e sustentabilidade, cuidemos também dos meios
e dos recursos que alimentam esse fim. Piscinas assim, sdo
verdadeiras “candeias que vio a frente”.
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The use of control group in the sports
science research: the ethical challenge

Goncalo Louro', Ricardo Ferraz'*
, Luis Branquinho?*»

José Eduardo Teixeira?*

, Pedro Forte?34>
., Dulce Esteves'”?

Medical ethicists have questioned the use of no-treatment controlled studies (placebo and sham procedure) of new therapies

when safe and effective standard therapies are available for use as an active or “equivalence” control. Currently, ethical and

ABSTRACT

Code and the Declaration of Helsinki.

conduct principles for biomedical research specifically prohibit projects that do not make or deny the “best-proven diagnosis
and therapeutic treatment” to any participant in a clinical trial, including individuals who consent to randomisation into a control
group. Studies of psychophysiological therapies are often criticised for not having a placebo or sham treatment control group.
In sports science research, particularly in the case of clinical exercise, the use of control groups also raises ethical questions. This

article briefly reviews the problem and discusses the ethical standards governing human research derived from the Nuremberg

KEYWORDS: ethics of control group; placebo control; randomised controlled trial; clinical exercise.

INTRODUCTION

Recent literature has raised strong concerns about the
ethical consideration of including placebo control groups
in clinical trials when effective treatments are available. In
contrast, others offer an alternative view that placebo control
groups are necessary (Emanuel & Miller, 2001). In sports
sciences research, as in clinical practice, it is clearly unethical
to withhold treatment when a therapy of proven benefit is
readily available. Therefore, in clinical trials, a placebo group
is ethically acceptable when the therapy or therapies under
investigation have not been proven to be more beneficial than
a“no therapy”alternative. Proven therapeutic benefits should
be designated based on the strength of the evidence rather
than the conviction of the individual clinician or researcher
(Kennedy & Tyson, 1999).

There is, however, a most serious issue with the use of
placebo, i.e., the possibility that participants are harmed by
receiving a placebo instead of an active treatment. For many

conditions, not receiving an active treatment exposes the
patients to higher levels of pain, aggravation of their condi-
tions, or even the risk of death. In such situations, the use of
placebos is clearly downright unethical because the patients
on the placebo would be harmed for the sole benefit of third
parties, namely for the scientific achievement of the trial
completion (Nardini, 2014).

As noted by Freedman (2017), “The ethics of medical
practice grants no ethical or normative meaning to a pref-
erence, however powerful, that is based on a hunch or on
anything less than evidence publicly presented... Persons
are licensed as physicians after they demonstrate the acqui-
sition of this professionally validated knowledge, not after
they reveal a superior capacity for guessing.”

Allowing dishonest science to be conducted is but one
step along a continuum to the conduct of cruel experiments
that are conducted to yield personal rewards. Although cer-
tainly conducting dishonest science does not inevitably lead
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to unethical experiments, some of these historical examples
suggest that there may be a common thread of personal
advancement. Only by policing ourselves and teaching others
can we truly realise the admonition of the memorial stone at

the Dachau concentration camp: Nie Wieder (Never Again)
(Lefor, 2005).

A little of history

Although a great deal of human experimentation has
been performed to elucidate information otherwise not
obtainable, there are many recorded instances of unethi-
cal human experimentation, including in the field of sports
science. There is also a history of crimes that were commit-
ted and disguised as human experiments, best exemplified
by the activities of some physicians in Nazi Germany from
1933 until 1945. As a direct result of these activities, a war-
crimes trial after World War I1 resulted in the creation of the
Nuremberg Code to guide future human experimentation.
Despite this, unethical experiments were conducted at major
academic institutions in the United States in the years after
World War II by otherwise normal physicians who did not
feel that the Nuremberg Code applied to them personally.
'There are several possible explanations for such activities, but
the desire for personal advancement is prominent among
these. Episodes of scientific misconduct, such as falsifying
experimental data or personal qualifications, seem more com-
monly reported recently and have also been described in the
popular press in several areas, including the sports sciences.
This activity may also be motivated by a desire for personal
advancement, giving it a parallel to the conduct of unethi-
cal human experimentation. Education may be the best way
to prevent these activities that may have similar motivating
factors (Lefor, 2005).

Until the 1980s, even fewer physicians thought that the
Nuremberg Code or Helsinki Declaration had much to do
with medical research or clinical practice within the United
States (Butterworth, 2011). The Nuremberg Code was com-
posed subsequent to the conviction of Nazi physicians who
defended their horrific research, claiming it was similar to
medical research being done all over the world (Friedmann
& Sprecher, 1954). That code stated as its very first basic
principle that human experimentation should involve the
“voluntary consent of the subject”. The World Medical
Assembly meeting in Helsinki published what became known
as the Declaration of Helsinki. It contained 22 “basic prin-
ciples” for guiding human subject research. The Declaration
was later revised in 1975 and 1983. The medical commu-
nity did not develop sanctions for researchers who disre-
garded the Nuremberg Code or the Helsinki Declaration
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(Butterworth, 2011). Beecher’s (2017) comments in the
New England Journal of Medicine were not welcomed by
some in the medical research community because promi-
nent researchers thought his ideas about obtaining informed
consent from human subjects would stifle medical research.
Multidisciplinary panels that composed Federal regulations
for human research had more ethicists and members of the
public than physicians because US society wanted consis-
tent treatment of human research subjects. The community
of professional physicians failed to agree on the required ele-
ments of consent or enforce consistency in obtaining patient
consent. Beecher (2017) himself stated that achieving truly
“informed consent”was probably not possible. He acknowl-
edged the pressure on researchers to publish combined and
an explosion of research funds to coerce researchers to pro-
ceed without trying too hard to fully inform research sub-
jects (Beechers, 2017). Federal standards were defined in the
late 1970s, published in 1981, and enforced thereafter. They
defined the requirements for informed consent for research
subjects, which, until that time, were pretty much up to indi-
vidual researchers-some of whom had more defensibly ethi-
cal practices than others (Butterworth, 2011).

One of the most controversial aspects of the Declaration
of Helsinki is its insistence that proposed new treatments be
compared with the best currently available option for health
rather than with the response of a true control or placebo
group (Joseph, 1998; Singer & Benatar, 2001). The equilib-
rium principle requires genuine uncertainty about which of
the two treatments is preferable (Freedman, 2017). The scien-
tific ideal is to assign participants randomly between exper-
imental and control or placebo groups, and where possible,
the type of treatment should also be hidden, for example, the
controls may be given a homoeopathic dose of exercise or a
fitness information sheet something that is common practice
for example in the field of sports science. Such ‘blinding’ of
treatment is often important to the reaching of scientifically
valid conclusions, but it is difficult to explain to potential
participants and also requires very careful discussion with
an ethics review committee (Shephard, 2002). Given what
is known about the substantial health benefits of exercise
(Bouchard & Shephard, 1991), the policy of asking controls
not to exercise or to take an ineffective dose of exercise is
controversial and would seem contrary to the Declaration of
Helsinki. At the University of Toronto, the research review
committee generally requires that after completing a study
of finite length (e.g., 1 year), any controls or placebo groups
must be offered an exercise program that matches the one
previously provided for experimental groups. A crossover trial
might offer one possible alternative, although, with such a
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design, difficulties of data interpretation could arise from a
loss of the benefits of training in the group who first received
the active treatment (Shephard, 2002). In some instances, it
is important to include indications for halting an experiment,
even when it has not run its intended course. For example, in
one trial of coronary rehabilitation, the research review com-
mittee imposed a requirement that the experiment should
be stopped if, at any point, it became statistically clear that
the control group was faring more poorly than the exercisers
(Rechnitzer, Cunningham & Jones, 1977). The Declaration
of Helsinki does not specifically prohibit healthy volunteers
from serving as control participants for the benefit of sci-
ence or humanity. However, the declaration does distinguish
clearly between such healthy volunteers and the client or
patient who is so often involved in exercise science exper-
iments (Rothman, 2000). Services or treatment to a client
must not be diminished because of an individual’s willingness
to participate in an experiment (Medicine, 1979).

In clinical research, a gap exists between those exposed
to the risk of medical intervention — the trial participants
— and those who are the intended beneficiaries of the trial
results — future patients and society at large. The existence
of this gap has informed the conception of most ethical
guidelines that are currently in use, which were created with
a keen eye to protect participants from the risks and burdens
of research (Nardini, 2014). For instance, the aforementioned
Declaration of Helsinki requires that “the wellbeing of the
individual research subject must take precedence over all
other interests” (art. 6). However, this emphasised partic-
ipant protection paradigm is increasingly considered inad-
equate. Mainly, two considerations speak against this. The
first point is the realisation that the only effect of such strict
regulation in developed countries has been to encourage the
outsourcing of the conduct of trials to countries where the
standards of protection of participants are lower (Maguire,
2014; Vargas-Mendoza, Fregoso-Aguilar, Madrigal-Santillin,
Morales-Gonzalez & Morales-Gonzélez, 2018; Watson, Way
& Hilliard, 2017). This is an issue, also due to the fact that
both the national states involved and the prospective par-
ticipants individually often find themselves in a situation of
economic vulnerability and captivity towards the large phar-
maceutical groups that are running the trial (Glantz, Annas,
Grodin & Mariner, 1998; Montagne, 1985). Thus, strong
protection norms prove ultimately ineffective in warranting
high levels of protection to participants in a globalised setting,
appearing on the contrary to foster new forms of exploita-
tion. Negotiating the adequate level of protection that can
be set as a global standard for medical research has proven
challenging, as testified by the continuing effort in revising
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the Declaration of Helsinki (Riis, 2003). A second argument
that has been raised against the current paradigm concerns
the issue of paternalism (Miller & Wertheimer, 2007), i.e.,
the concern that the levels of protection warranted by cur-
rent guidelines may conflict with the autonomous choices
of participants. A patient participating in a trial might wish
to take a higher level of risk for the sake of an individually
gauged perceived benefit, for instance, by taking a chance
with an innovative and promising treatment. Or, more con-
troversially, a patient might wish to take part in research from
which he/she knowingly stands no chance of receiving any
benefit for the sake of benefiting other patients or posterity.

The use of control groups

To understand the nature of the controversy, it is nec-
essary to first distinguish between types of control groups
regularly used in sports science research. Your use is a critical
aspect of randomised controlled trials that distinguishes these
trials from other study designs (Lau, Mao & Woo, 2003).
'The main aim of using a control group is to discriminate the
effects caused by the study treatment compared to other pos-
sible effects caused by other factors (EMA, 2001). Control
groups are selected in a way that they should be similar to
the experimental groups in all variables that could affect the
outcomes, except for the study treatment. Thus, any signifi-
cant differences between the two groups can be attributed to
the difference between the study treatment and the placebo
or the other active treatments under comparison. Failure to
achieve such comparability would result in bases (EMA,
2001; Lau et al., 2003).

There are different types of control groups used in clinical
trials, each trial type addressing difterent objectives and pos-
sessing inherent limitations (Miller & Wertheimer, 2007). A
clinical trial may employ a placebo group as its control group,
in which subjects receive a pharmaceutically inert treatment,
keeping all other aspects the same. Blinding is always built
to remove effects arising from the fact that the researcher
knows that the ‘drug’is only a placebo that may affect both
the outcomes and the compliance. Such trials are all sub-
sumed under superiority trials. Another type of control group
is the ‘no treatment’ group. No treatment controls are similar
to placebo controls, except that blinding is not possible. The
third type of control gives an active treatment to the subjects.
These trials can be either superiority or non-inferiority trials
depending on the objectives of the study. Control groups may
also be given different dosages of the same treatment (dosage
controls) if the aim is to test for dosage effects. An add-on
control group could be included when stopping a treatment
is not ethical. This type of study is a placebo-controlled trial




G Louro, R Ferraz, P Forte, JE Teixeira, L Branquinho, D Esteves

of a new agent conducted with patients who also receive the
existing active treatment (EMA, 2001).

Only the use of dosage controls allows for comparisons of
dosage effects. Studies involving an active treatment control
group can allow for comparison between different therapies,
something that often occurs in the field of sports sciences.
Studies using a placebo control group and an active treat-
ment control group with a superiority design allow for mea-
surement of the ‘absolute’ effect and test for relative efficacy
between two treatments. Non-inferiority trials only using
an active treatment control group cannot achieve these two
important objectives (Lau et al., 2003).

Pre-post with non-equivalent
control group

Conducting pre-post investigations with non-equivalent
control group uses a control group in the absence of randomi-
sation. Ideally, the control group is chosen to be as similar to
the intervention group as possible (e.g., by matching on fac-
tors such as clinic type, patient population, geographic region,
physical characteristics, etc.) (Maguire, 2014). Theoretically,
both groups are exposed to the same trends in the environ-
ment, making it plausible to decipher if the intervention had
an effect. Measurement of both treatment and control con-
ditions classically occurs pre- and post-intervention, with
differential improvement between the groups attributed to
the intervention. This design is popular due to its practical-
ity, especially if data collection points can be kept to a mini-
mum. It may be especially useful for capitalising on naturally
occurring experiments such as may occur in the context of
certain policy initiatives or rollouts—specifically, rollouts in
which it is plausible that a control group can be identified
(Miller, Smith & Pugatch, 2020). For example, Kirchner et al.
(2014) used this type of design to evaluate the integration
of mental health services into primary care clinics at seven
US Department of Veterans Affairs (VA) medical centres
and seven matched controls.

One overarching drawback of this design is that it is espe-
cially vulnerable to threats to internal validity (Anderson-Cook,
2005) because pre-existing differences between the treatment
and control group could erroneously be attributed to the inter-
vention. While unmeasured differences between treatment
and control groups are always a possibility in healthcare and
sport science research, such differences are especially likely
to occur in the context of these designs due to the lack of
randomisation. Similarly, this design is particularly sensitive
to secular trends that may differentially affect the treatment
and control groups (Cousins, Connor & Kypri, 2014; Pape,
Millett, Lee, Car & Majeed, 2013), as well as regression to
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the mean confounding study results (George & Johnson,
1992). For example, if a study site is selected for the experi-
mental condition precisely because it is underperforming in
some way, then regression to the mean would suggest that
the site will show improvement regardless of any interven-
tion; in the context of a pre-post with non-equivalent con-
trol group study, however, this improvement would errone-
ously be attributed to the intervention itself (Type I error).

There are, however, various ways that implementation
scientists can mitigate these weaknesses. First, as mentioned
briefly above, it is important to select a control group that is
as similar as possible to the intervention site(s), which can
include matching at both the healthcare network and clinic
level (Kirchner et al.,2014). Second, propensity score weight-
ing (Morgan, 2018) can statistically mitigate internal valid-
ity concerns, although this approach may be of limited util-
ity when comparing secular trends between different study
cohorts (Dimick & Ryan, 2014). More broadly, qualitative
methods (e.g., periodic interviews with staff at intervention
and control sites) can help uncover key contextual factors
that may be affecting study results above and beyond the
intervention itself (Miller et al., 2020).

The use of placebo in
randomized clinical trail

'The use of placebo in a randomised clinical trial is widely
considered to be the most rigorous method of evaluating the
efficacy of treatment or prevention interventions. To be ethi-
cal, clinical research requires balancing rigorous science with
the protection of human subjects (Millum & Grady, 2013).
Randomised clinical trial generates an intense debate and is
considered an ethical dilemma. As in any ethical dilemma,
benefits in one area can automatically imply shortcomings
in another area. A central ethical tension is whether the
researcher-clinician should be guided by the ethics of ther-
apeutic medicine or the one underlying research. In this
context, the clinical investigator has a different role as com-
pared to a clinician. These two roles need to be differenti-
ated (Benson, Roth & Winslade, 1985).In 1987, Freedman
(2017) proposed the concept of equipoise, arguing that “the
requirement is satisfied if there is genuine uncertainty within
the expert medical community — not necessarily on the part
of the individual investigator — about the preferred treat-
ment”. Therefore, there must be a real need to determine the
efficacy or safety of a new treatment if this active treatment
in the given condition being investigated does not cause any
serious or irreversible harm (Benson et al., 1985). Another
important aspect of randomised clinical trial is that the sam-
ple sizes are usually smaller than when an active intervention
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is used in the control group, therefore, the number of sub-
jects exposed to an experimental intervention is reduced.
Leon (2000) showed that a study comparing an investiga-
tional drug with placebo needs a smaller number of subjects
resulting in a smaller number of non-responders compared
to the alternative of using an active control. However, some
researchers consider that statistical arguments should not be
used to justify ethical issues. Kraemer (2000) commented on
the premise that patients do not have full comprehension of
the type of medical support they will have when participat-
ing in a placebo-controlled study. The debate becomes more
intense when the placebo-controlled group is not an inert
placebo but an active one, such as surgical procedures or pills
that mimic some of the side effects of the pharmacologi-
cal therapy under evaluation. Edward, Stevens, Braunholtz,
Lilford and Swift (2005) discussed this issue by considering
what they called “three ethical hurdles”. For these authors,
the “evaluation methods must be the best or only scientific
option available to get valid data; acceptable to participants
in terms of a utilitarian calculation of risks and benefits; and
respectful of the needs of individuals and communities to
control their own destinies”.

For Millum and Grady (2013), the ethical analysis and
international ethical guidance permit the use of placebo
controls in randomised trials when scientifically indicated
in four cases: (i) when there is no proven effective treatment
for the condition under study; (ii) when withholding treat-
ment poses negligible risks to participants; (iii) when there
are compelling methodological reasons for using placebo, and
withholding treatment does not pose a risk of serious harm
to participants; and, more controversially, (iv) when there
are compelling methodological reasons for using placebo.

Some concrete cases

Many fundamental ethical issues and principles in ani-
mal research are similar to those in human research. In both
cases, the governance system assumes that research is accept-
able if it benefits humans or animals or advances knowledge,
as long as the work is achieved in an ethically appropriate
manner; this included meeting substantive standards related
to potential harm, benefit and social value, as well as proce-
dural standards such as independent ethical review (Schuppli
& Fraser, 2007).

What level of evidence should be required as adequate
proof of benefit? In all areas of sports sciences, many inef-
fective or even hazardous therapies have initially been con-
sidered beneficial and have been widely used on the basis of
uncontrolled or nonrandomised studies. Masked randomised

trials provide the greatest protection against biased results
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in clinical research. For these reasons, narcotics can be con-
sidered a proven and ethically mandatory therapy for infants
receiving mechanical ventilation only if the value has been
established in one or more masked randomised trials with
sufficient numbers of infants to assess all important poten-
tial benefits and hazards (Tyson, 1995).

In Brazil, resolution 196/96 and its complements reg-
ulate the preservation of the rights, respect and dignity of
human beings involved in research. In order to analyse the
adequacy of the free communications presented during the
XVIII Pernambuco Congress of Cardiology to resolution
196/96, of the 90 papers analysed for Lima et al. (2010), only
23.1% were submitted to the assessment of a Research Ethics
Committee, and 15.4% of them used a Free and Informed
Consent Form. Among the authors whose studies were not
assessed by the research ethics committee, 65.6% stated
that this conduct was not necessary, and 18% of them were
unaware of the need to submit the study to such assessment.
'The written authorisation given by the institution where the
free communications were carried out was not obtained in
56.6% of the studies. Most of the authors (80%) stated that
they had never read Resolution 196/96. It is noteworthy
that, according to that resolution, case reports and case series
studies, as long as they involve human beings in some way,
must therefore be evaluated by a research ethics committee
(Lima et al.,2010).

For more than three decades, clinical research in the
United States has been explicitly guided by the idea that
ethical considerations must be central to the design and
practice of the research. Possible conflicts between the stan-
dards of scientific research and those of ethics are particularly
salient in relation to study design (de Melo-Martin, Sondhi
& Crystal, 2011). Specifically, choosing a control arm is an
aspect of essay design in which ethical and scientific issues
are deeply intertwined. Although ethical dilemmas related
to choosing control arms can arise when conducting any
type of clinical trials, they are visible in the early stages of
gene transfer trials that involve highly innovative approaches
and surgical procedures and have children like the research
subjects. Because of the vulnerabilities of children and their
parents in trials investigating therapies for rare fatal diseases
that affect minors, scientific and ethical concerns related to
the choice of appropriate controls are particularly significant
(de Melo-Martin et al., 2011).

Ethical concerns about schizophrenia research have been
raised, for the most part, because of concerns about the deci-
sion-making capacity of the potential research participants.
Schizophrenia is a disorder of disturbed thinking, so it was
reasoned that if thinking is disturbed, capacity to consent is
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likely to be compromised (Wilson & Stanley, 2006). In the
late 1970s and early 1980s, ethicists and clinicians began to
question the capacity of patients with psychotic disorders
as a function of their illness severity (Stone, 1979). Patients
with mental illnesses were viewed as generally lacking the
capacity to make informed decisions about participation in
research protocols, and capacity to consent was conceptualised
as a static epiphenomenon of the illness syndrome (Grisso &
Appelbaum, 1995). Some issues remain, however, even with
the strides that have been made. For example, although there
is a relative agreement on the minimum requirements for a
determination of competency (Grisso, Appelbaum & Hill-
Fotouhi, 1997; Zapf & Roesch, 2005), there are few reliable
and valid methods for its assessment (Dijkers, 2010).

'The withdrawal of treatment in psychiatric placebo-con-
trolled studies is often cited to emphasise possible unethical
situations that may cause greater risk or harm to patients
in placebo groups. In fact, most European countries do not
allow for placebo controls to be used in trials of antidepres-
sant medications (Lau et al.,2003). A study reviewing 19,639
patients from the FDA database of seven new antidepressant
trials performed between January 1987 and December 1997
showed that the incidence of suicide for patients in the pla-
cebo group, the active control group, and the test drug group
were .4,.7,and .8%, respectively; similarly, the percentages of
attempted suicide were 2.7, 3.4, and 2.8%, respectively (Khan,
Khan, Leventhal & Brown, 2001). Neither set of data were
of statistical significance. The percentages of patients with
symptom reduction were 30.9,41.7, and 40.7%, respectively.
Hence, no evidence indicates that patients in the placebo
group were exposed to a greater risk of developing serious
adverse events or deriving no benefit from the study. These
data do not support arguments for unethical research using
these patients. A similar study (Storosum, Van Zwieten, Van
den Brink, Gersons & Broekmans, 2001) that reviewed pla-
cebo controlled trials for the treatment of major depression
found that, in 77 short-term studies with 12,246 patients, the
incidences of suicide were .1% in both the placebo group and
the active treatment group, and the incidences of attempted
suicide were also identical (.4%) in both groups. Similarly,
the incidence of suicide (0% for the placebo group and .2%
for the active treatment group) and attempted suicide (.7%
for the placebo group and .7% for the active treatment group)
were not higher for the patients in the placebo groups com-
pared with patients in the active treatment groups in eight
long-term studies of 1,949 patients (Storosum et al., 2001).

For hypertension trials, there is compelling evidence that
patients benefit from long term antihypertension treatment
(Collins et al., 1990). A meta-analysis of 25 short-term

randomised controlled trials (7= 6,409) conducted during
1997 and 1998, using death, stroke, myocardial infarction,
and congestive heart failure as outcomes, showed that the
difference in incidence between the placebo group and the
antihypertension treatment group was between 0 and 6 per
10,000 subjects, however (Al-Khatib et al., 2001). Hence,
short term placebo-controlled studies may still be ethical,
even though a long-term study might not be safe. The study
duration is, therefore, an important consideration in deter-
mining whether placebo-controlled studies are ethical or not.
Similar arguments have been made for short-term studies
of type 2 diabetes that are believed to be safe for patients
in the placebo group, while longer trials (which may take at
least 6 months to complete) will have adverse effects on the
patients’ quality of life and may result in microvascular com-
plications (MacKenzie & Paget, 2015).

There are still many studies in which the development of
some children is enhanced in relation to others. This happens
more specifically in cases where some of them benefit from a
treatment that turns out to be effective, compared to children
who only benefit from the placebo. For example, in a study
of adolescents aged 12 to 18 years, those who were treated
with dupilumab for atopic dermatitis had a higher incidence
of conjunctivitis than patients treated with placebo, while
the overall rates of conjunctivitis among adolescents in the
asthma study were lower than those treated with placebo in
atopic dermatitis studies (Bansal et al., 2021). Another study
that aimed to evaluate the effectiveness of honey for acute
cough in children on an outpatient basis concluded that it
relieves cough symptoms more than no treatment, diphen-
hydramine, and placebo but may make little or no difterence
compared to dextromethorphan (Briosa, Sousa & Fernandes,
2019). Honey probably shortens the duration of coughing
better than placebo and albuterol.

FINAL REMARKS

Although a repetition of the worst atrocities of the Nazi
death camps is unlikely, given adherence to the provisions
of the Nuremberg Code and the Declaration of Helsinki,
many areas of human research remain where ethical stan-
dards could be enhanced.

'The use of placebo groups is common when conducting
trials in the field of sports science. To date, the Declaration
of Helsinki is the most widely recognised document guiding
ethical considerations for human research. A heated debate
has been ongoing in the US and Europe, and the arguments
for the two sides are summarised in this paper. Since the fifth
revision of the Declaration stated that journals should not
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publish papers that are not in accordance with the Declaration,
ethical issues related to the use of placebo controls are likely
to be questioned more frequently and critically by the entire
medical research community.

A key issue in the ethical justification of placebo-con-
trolled trials, especially for categories in which non-treatment
poses more than negligible risk, is what counts as a compel-
ling methodological reason supporting placebo use. Here,
Lau et al. (2003) argued that any additional risks of using
placebo must be justified by the additional social value gained
relative to other trial designs and suggested some important
considerations for evaluating whether these reasons are suf-
ficiently compelling to justify a placebo-controlled design.

However, the use of placebo remains an ethical prob-
lem, as the possibility that participants will be harmed by
receiving it rather than active treatment is a reality. Thus,
it is suggested that studies carried out in the field of sports
sciences take into account the following recommenda-
tions: i) place the interest and well-being of the human
being above the interest in science; ii) avoid burdens and
risks that are beyond the potential benefits of research; iii)
reduce the physical and/or psychological suffering of the
participants to the minimum necessary; iv) always carry
out an informed consent where the participants are aware
of the potential known risks to health as a consequence of
the application of the study procedures; v) whenever the
intervention is carried out in participants who present some
type of pathology, the control groups can receive a standard
training/intervention program instead of receiving no stim-

ulus, thus avoiding unethical principles.

ACKNOWLEDGEMENTS

Nothing to declare.

REFERENCES
Al-Khatib, S. M., Califf, R. M., Hasselblad, V., Alexander, J. H., McCrory,
D. C., & Sugarman, J. (2001). Placebo-controls in short-term
clinical trials of hypertension. Science, 292(5524), 2013-2015.
https://doi.org/10.1126/science.1057783

Anderson-Cook, C. M. (2005). Experimental and Quasi-Experimental
Designs for Generalized Causal Inference. Journal of the American
Statistical Association, 100(470), 708. https://doi.org/10.1198/
jasa.2005.s22

Bansal, A., Simpson, E. L., Paller, A. S., Siegfried, E. C., Blauvelt,
A., de Bruin-Weller, M., Corren, J., Sher, L., Guttman-Yassky, E.,
Chen, Z., Daizadeh, N., Kamal, M. A., Shumel, B., Mina-Osorio,
P, Mannent, L., Patel, N., Graham, N. M. H., Khokhar, F. A, &
Ardeleanu, M. (2021). Conjunctivitis in Dupilumab Clinical Trials
for Adolescents with Atopic Dermatitis or Asthma. American
Journal of Clinical Dermatology, 22(1), 101-115. https://doi.
org/10.1007/s40257-020-00577-1

10 Motricidade, 2023, vol. 19, n. 1, pp. 4-11

Beechers, H. K. (2017). Ethics and clinical research. In H. K. Beechers
(ed.), Mediical Law and Ethics (pp. 381-388). Springer. https://doi.
org/10.4324/9781315209692-2

Benson, P.R., Roth, L. H., & Winslade, W. J. (1985). Informed consent
in psychiatric research: Preliminary findings from an ongoing
investigation. Social Science and Medicine, 20(12), 1331-1341.
https://doi.org/10.1016/0277-9536(85)20388-0

Bouchard, C., & Shephard, R. J. (1991). Physical activity, fitness,
and health: The model and key concepts. In C. Bouchard, R.
J. Shephard, & T. Stephens (Eds.), Physical activity, fitness, and
health: International proceedings and consensus statement (pp.
77-89). Human Kinetics Publishers.

Briosa, F., Sousa, R., & Fernandes, R. M. (2019). Honey for acute cough
in children. Portuguese Journal of Pediatrics, 50(4), 289-292.
https://doi.org/10.25754/pjp.2019.18542

Butterworth, J. F. (2011). Ethics and human experimentation.
Anesthesiology, 114(4), 1001-1002._https://doi.org/10.1097/
aln.0b013e31820d84fb

Collins, R., Peto, R., MacMahon, S., Godwin, J., Qizilbash, N., Hebert,
P, Eberlein, K. A., Taylor, J. O., Hennekens, C. H., & Fiebach, N. H.
(1990). Blood pressure, stroke, and coronary heart disease. Part 2,
short-term reductions in blood pressure: overview of randomised
drug trials in their epidemiological context. The Lancet, 335(8693),
827-838. https://doi.org/10.1016/0140-6736(20)20944-7

Cousins, K., Connor, J. L., & Kypri, K. (2014). Effects of the Campus
Watch intervention on alcohol consumption and related harm
in a university population. Drug and Alcohol Dependence, 143,
120-126. https://doi.org/10.1016/j.drugalcdep.2014.07.015

de Melo-Martin, I., Sondhi, D., & Crystal, R. G. (2011). When ethics
constrains clinical research: Trial design of control arms in “greater
than minimal risk” pediatric trials. Human Gene Therapy, 22(9),
1121-1127. https://doi.org/10.1089/hum.2010.230

Dijkers, M. (2010). Re: challenges and recommendations for placebo
controls in randomized trials in physical and rehabilitation medicine:
areport of the International Placebo Symposium Working Group.
American Journal of Physical Medicine & Rehabilitation, 89(12),
1045-1046. https://doi.org/10.1097/phm.0b013e3181fc7c20

Dimick, J. B., & Ryan, A. M. (2014). Methods for evaluating changes
in health care policy: The difference-in-differences approach.
Journal of the American Medical Association, 312(22), 2401-2402.
https://doi.org/10.1001/jama.2014.16153

Edward, S. J. L., Stevens, A. J., Braunholtz, D. A., Lilford, R. J., & Swift,
T. (2005). The ethics of placebo-controlled trials: A comparison
of inert and active placebo controls. World Journal of Surgery,
29(5), 610-614. https://doi.org/10.1007/s00268-005-7621-7

Emanuel, E. J., & Miller, F. G. (2001). The Ethics of Placebo-Controlled
Trials — A Middle Ground. New England Journal of Medicine,
345(12), 915-919. https://doi.org/10.1056/nejm200109203451211

European Medicines Agency (EMA). (2001). ICH Guideline E10: Choice
of Control Group and Related Issues in Clinical Trials. Choice, 10,
E10. Retrieved from: http://www.gcpunion.org/web/static/articles/
catalog ff8080815702574c01570866/936002a/article Sb6a8512677d-
5f680167c5def06f0393/5b6a8512677d5(680167 c5def071039d.pdf

Freedman, B. (2017). Equipoise and the ethics of clinical research. In
K. D. Pimple (ed.), Human Experimentation and Research (pp.
427-431). Routledge. https://doi.org/10.4324/9781315244426-17

Friedmann, W., & Sprecher, D. A. (1954). Trials of War Criminals before
the Nuernberg Military Tribunals under Control Council Law No.
10. Nuernberg Military Tribunals. Vol. lll. Harvard Law Review,
67(7), 1284-1291. https://doi.org/10.2307/1337041

George, V. T., & Johnson, W. D. (1992). Effect of regression to
the mean in multivariate distributions. Communications in
Statistics: Theory and Methods, 21(2), 333-350._https://doi.
org/10.1080/03610929208830782



https://doi.org/10.1126/science.1057783
https://doi.org/10.1198/jasa.2005.s22
https://doi.org/10.1198/jasa.2005.s22
https://doi.org/10.1007/s40257-020-00577-1
https://doi.org/10.1007/s40257-020-00577-1
https://doi.org/10.4324/9781315209692-2
https://doi.org/10.4324/9781315209692-2
https://doi.org/10.1016/0277-9536(85)90388-0
https://doi.org/10.25754/pjp.2019.18542
https://doi.org/10.1097/aln.0b013e31820d84fb
https://doi.org/10.1097/aln.0b013e31820d84fb
https://doi.org/10.1016/0140-6736(90)90944-Z
https://doi.org/10.1016/j.drugalcdep.2014.07.015
https://doi.org/10.1089/hum.2010.230
https://doi.org/10.1097/phm.0b013e3181fc7c20
https://doi.org/10.1001/jama.2014.16153
https://doi.org/10.1007/s00268-005-7621-7
https://doi.org/10.1056/nejm200109203451211
http://www.gcpunion.org/web/static/articles/catalog_ff8080815702574c01570866f936002a/article_5b6a8512677d5f680167c5def06f0393/5b6a8512677d5f680167c5def071039d.pdf
http://www.gcpunion.org/web/static/articles/catalog_ff8080815702574c01570866f936002a/article_5b6a8512677d5f680167c5def06f0393/5b6a8512677d5f680167c5def071039d.pdf
http://www.gcpunion.org/web/static/articles/catalog_ff8080815702574c01570866f936002a/article_5b6a8512677d5f680167c5def06f0393/5b6a8512677d5f680167c5def071039d.pdf
https://doi.org/10.4324/9781315244426-17
https://doi.org/10.2307/1337041
https://doi.org/10.1080/03610929208830782
https://doi.org/10.1080/03610929208830782

G Louro, R Ferraz, P Forte, JE Teixeira, L Branquinho, D Esteves

Glantz, L. H., Annas, G. J., Grodin, M. A., & Mariner, W. K. (1998).
Research in developing countries: taking” benefit” seriously. The
Hastings Center Report, 28(6), 38-42.

Grisso, T., & Appelbaum, P. S. (1995). MacArthur Treatment Competence
Study. Journal of the American Psychiatric Nurses Association,
1(4), 125-127. https://doi.org/10.1177/107839039500100405

Grisso, T., Appelbaum, P. S., & Hill-Fotouhi, C. (1997). The MacCAT-T:
A clinical tool to assess patients’ capacities to make treatment
decisions. Psychiatric Services, 48(11), 1415-1419. https://doi.
org/10.1176/ps.48.11.1415

Joseph, K. S. (1998). Ethics in clinical research: searching for absolutes.
CMAJ, 158(10), 1303-1305.

Kennedy, K. A., & Tyson, J. E. (1999). Narcotic analgesia for ventilated
newborns: Are placebo-controlled trials ethical and necessary?
Journal of Pediatrics, 134(2), 127-129. https://doi.org/10.1016/
S0022-3476(99)70399-9

Khan, A., Khan, S. R., Leventhal, R. M., & Brown, W. A. (2001).
Symptom reduction and suicide risk in patients treated with
placebo in antidepressant clinical trials: A replication analysis
of the Food and Drug Administration Database. International
Journal of Neuropsychopharmacology, 4(2), 113-118. https://
doi.org/10.1017/51461145701002322

Kirchner, J. A. E., Ritchie, M. J., Pitcock, J. A., Parker, L. E., Curran, G.
M., & Fortney, J. C. (2014). Outcomes of a Partnered Facilitation
Strategy to Implement Primary Care-Mental Health. Journal of
General Internal Medicine, 29(4), 904-912. https://doi.org/10.1007/
s11606-014-3027-2

Kraemer, H. C. (2000). Statistical analysis to settle ethical issues?
Archives of General Psychiatry, 57(4), 327-328. https://doi.
org/10.1001/archpsyc.57.4.327

Lau, J. T. F, Mao, J., & Woo, J. (2003). Ethical issues related to the
use of placebo in clinical trials. Hong Kong Medical Journal,
93), 192-198.

Lefor, A. T. (2005). Scientific misconduct and unethical human
experimentation: Historic parallels and moral implications.
Nutrition, 21(7-8), 878-882. https://doi.org/10.1016/].
nut.2004.10.011

Leon, A. C. (2000). Placebo protects subjects from nonresponse: A
paradox of power. Archives of General Psychiatry, 57(4), 329-330.
https://doi.org/10.1001/archpsyc.57.4.329

Lima, S. G., de Lima, T. A. G., de Macedo, L. A, Sa, M., Vidal, M. D.,
Gomes, R. A. F, Oliveira, L. C., & Santos, A. M. A. (2010). Ethics
in Research with Human Beings: from Knowledge to Practice.
Arquivos Brasileiros de Cardiologia, 95(3), 289-294.

MacKenzie, C. R., & Paget, S. A. (2015). Ethics in clinical trials.
Rheumatology: Sixth Edition, 1, 204-208. https://doi.org/10.1016/
B978-0-323-09138-1.00027-9

Maguire, J. (2014). Social sciences in sport. Human Kinetics.

Medicine, A. C. S. (1979). Policy statement regarding the use
of human subjects and informed consent. Medicine and
Science in Sports, 11(4). https://doi.org/10.1249/000057 68-
198103000-00013

Miller, C. J., Smith, S. N., & Pugatch, M. (2020). Experimental
and quasi-experimental designs in implementation research.
Psychiatry Research, 283, 112452. https://doi.org/10.1016/j.
psychres.2019.06.027

Miller, F. G., & Wertheimer, A. (2007). Facing up to paternalism in
research ethics. Hastings Center Report, 37(3), 24-34. https://
doi.org/10.1353/hcr.2007.0044

Millum, J., & Grady, C. (2013). The ethics of placebo-controlled trials:
Methodological justifications. Contemporary Clinical Trials, 36(2),
510-514. https://doi.org/10.1016/}.cct.2013.09.003

Montagne, M. (1985). Issues in the design and conduct of clinical
trials. Clinical Research and Regulatory Affairs, 3(1), 23-44. https://
doi.org/10.3109/10601338509051047

Morgan, C. J. (2018). Reducing bias using propensity score matching.
Journal of Nuclear Cardiology, 25(2), 404-406. https://doi.
org/10.1007/s12350-017-1012-y

Nardini, C. (2014). The ethics of clinical trials. Ecancermedicalscience,
8(1). https://doi.org/10.3332/ecancer.2014.387

Pape, U.J., Millett, C., Lee, J. T., Car, J., & Majeed, A. (2013). Disentangling
secular trends and policy impacts in health studies: use of interrupted
time series analysis. Journal of the Royal Society of Medicine, 104(4),
124-129. https://doi.org/10.1258/jrsm.2012.110319

Rechnitzer, P. A., Cunningham, D. A., & Jones, N. (1977). A controlled
prospective study of the effect of endurance training on the
recurrence rate of myocardial infarction. The Ontario exercise heart
collaborative trial. An interim report. Cardiology, 62(2), 358-365.

Riis, P. (2003). Thirty years of bioethics: the Helsinki Declaration
1964-2003. New Review of Bioethics, 1(1), 15-25. https://doi.
org/10.1080/17400280320001313%6

Rothman, K. J. (2000). For and against: Declaration of Helsinki should
be strengthened FOR AGAINST Rothman and Michels' riposte.
BMJ, 321(7258), 442-445. https://doi.org/10.1136/bmj.321.7258.442

Schuppli, C. A., &Fraser, D. (2007). Factors influencing the effectiveness
of research ethics committees. Journal of Medical Ethics, 33(5),
294-301. _https://doi.org/10.1136/jme.2005.015057

Shephard, R. J. (2002). Ethics in exercise science research. Sports
Medicine, 32(3), 169-183. https://doi.org/10.2165/00007256-
200232030-00002

Singer, P. A., & Benatar, S. R. (2001). Beyond Helsinki: A vision for
global health ethics. British Medical Journal, 322(7289), 747-748.
https://doi.org/10.1136/bm|.322.7289.747

Stone, A. A. (1979). Informed consent: Special problems for psychiatry.
Hospital and Community Psychiatry, 30(5), 321-327. https://doi.
org/10.1176/ps.30.5.321

Storosum, J. G., Van Zwieten, B. J., Van den Brink, W., Gersons, B. P.
R., & Broekmans, A. W. (2001). Suicide risk in placebo-controlled
studies of major depression. American Journal of Psychiatry,
158(8), 1271-1275. https://doi.org/10.1176/appi.ajp.158.8.1271

Tyson, J. E. (1995). Use of unproven therapies in clinical practice and
research: How can we better serve our patients and their families?
Seminars in Perinatology, 19(2), 98-111. https://doi.org/10.1016/
S0146-0005(05)80030-8

Vargas-Mendoza, N., Fregoso-Aguilar, T., Madrigal-Santillan, E.,
Morales-Gonzélez, A., & Morales-Gonzélez, J. A. (2018). Ethical
concerns in sport: when the will to win exceed the spirit of sport.
Behavioral Sciences, 89), 78. https://doi.org/10.3390%2Fbs8090078

Watson, J. C., Way, W. C., & Hilliard, R. C. (2017). Ethical issues in
sport psychology. Current Opinion in Psychology, 16, 143-147.
https://doi.org/10.1016/].copsyc.2017.05.008

Wilson, S. T., & Stanley, B. (2006). Ethical concerns in schizophrenia
research: Looking back and moving forward. Schizophrenia
Bulletin, 32(1), 30-36. https://doi.org/10.1093/schbul/sbj023

Zapf, P. A., & Roesch, R. (2005). An investigation of the construct of
competence: A comparison of the FIT, the MacCAT-CA, and the
MacCAT-T. Law and Human Behavior, 29(2), 229-252. https://doi.
org/10.1007/s10979-005-2194-4

Al content of Journal Motricidade is licensed under Creative Commons,
except when otherwise specified and in content retrieved from other bibliographic sources

Motricidade, 2023, vol. 19, n. 1, pp.. 4-11 11


https://doi.org/10.1177/107839039500100405
https://doi.org/10.1176/ps.48.11.1415
https://doi.org/10.1176/ps.48.11.1415
https://doi.org/10.1016/S0022-3476(99)70399-9
https://doi.org/10.1016/S0022-3476(99)70399-9
https://doi.org/10.1017/S1461145701002322
https://doi.org/10.1017/S1461145701002322
https://doi.org/10.1007/s11606-014-3027-2
https://doi.org/10.1007/s11606-014-3027-2
https://doi.org/10.1001/archpsyc.57.4.327
https://doi.org/10.1001/archpsyc.57.4.327
https://doi.org/10.1016/j.nut.2004.10.011
https://doi.org/10.1016/j.nut.2004.10.011
https://doi.org/10.1001/archpsyc.57.4.329
https://doi.org/10.1016/B978-0-323-09138-1.00027-9
https://doi.org/10.1016/B978-0-323-09138-1.00027-9
https://doi.org/10.1249/00005768-198103000-00013
https://doi.org/10.1249/00005768-198103000-00013
https://doi.org/10.1016/j.psychres.2019.06.027
https://doi.org/10.1016/j.psychres.2019.06.027
https://doi.org/10.1353/hcr.2007.0044
https://doi.org/10.1353/hcr.2007.0044
https://doi.org/10.1016/j.cct.2013.09.003
https://doi.org/10.3109/10601338509051047
https://doi.org/10.3109/10601338509051047
https://doi.org/10.1007/s12350-017-1012-y
https://doi.org/10.1007/s12350-017-1012-y
https://doi.org/10.3332/ecancer.2014.387
https://doi.org/10.1258/jrsm.2012.110319
https://doi.org/10.1080/1740028032000131396
https://doi.org/10.1080/1740028032000131396
https://doi.org/10.1136/bmj.321.7258.442
https://doi.org/10.1136/jme.2005.015057
https://doi.org/10.2165/00007256-200232030-00002
https://doi.org/10.2165/00007256-200232030-00002
https://doi.org/10.1136/bmj.322.7289.747
https://doi.org/10.1176/ps.30.5.321
https://doi.org/10.1176/ps.30.5.321
https://doi.org/10.1176/appi.ajp.158.8.1271
https://doi.org/10.1016/S0146-0005(05)80030-8
https://doi.org/10.1016/S0146-0005(05)80030-8
https://doi.org/10.3390%2Fbs8090078
https://doi.org/10.1016/j.copsyc.2017.05.008
https://doi.org/10.1093/schbul/sbj023
https://doi.org/10.1007/s10979-005-2194-4
https://doi.org/10.1007/s10979-005-2194-4

ARTIGO ORIGINAL

https://doi.org/10.6063/motricidade.26867

A influéncia das distancias viajadas nos indicadores

de performance das equipes do campeonato

brasileiro série A nas temporadas 2015-2019

The influence of distance travelled on teams’ performance indicators

of Brazilian championship series A in the 2015-2019 seasons

Deborah Touguinhd' @, Maria Robalinho' @, Caique Andrade' ©©, Fabricio Vasconcellos'™

RESUMO

ABSTRACT

O presente estudo apresenta os seguintes objetivos: i) verificar os indicadores de performance das equipes do Campeonato
Brasileiro Série A dos anos de 2015 a 2019 em relagao as distancias viajadas para as partidas; i) comparar a pontuagdo conquistada
por partida de acordo com a qualidade do adversério e distancia viajada. A amostra analisada consiste em todos os jogos do
Campeonato Brasileiro série A de 2015 a 2019. Os dados foram coletados no site InStatScout (InStat Limited, Limerick, Irlanda),
foi utilizado o site da CBF para consultar o local da partida e a qualidade das equipes (CBF). As distancias viajadas em linha
reta foram calculadas em um site especializado (Cidade Mapa). Os resultados demonstraram que as equipes que n&o viajaram
apresentaram melhores indices de desempenho ofensivos e defensivos (p< 0.001) e maior pontuacdo por partida (p< 0.001). As
equipes que fizeram viagens muito longas (> 1.000 km) apresentaram maiores déficits nos indices de desempenho (p< 0.001). As
equipes ganharam menos pontos por partida quando enfrentaram adversarios de alta qualidade (p< 0.001) e, parece que essa
pontuagao diminuiu ainda mais com viagens muito longas (p< 0.001). Assim, a logistica de viagem parece ser fundamental e pode
ser mais um fator a ser considerado pelas comissdes técnicas ao planejar as cargas de treinamento e as estratégias para os jogos.
PALAVRAS-CHAVE: viagem; desempenho; qualidade; pontuagdo.

The present study presents the following objectives: i) verify the performance indicators of the teams of the Brazilian Championship
A Series from the years 2015, 2016, 2017, 2018, and 2019 regarding the distances travelled to the matches; i) compare the score
achieved per match according to the quality of the opponent and distance travelled. All games of the Brazilian Championship Series
A of 2015 until 2019 were considered for sample. The data were collected on the InStatScout website (InStat Limited, Limerick,
Ireland); the CBF website was used to consult the match venue and the quality of the teams. The distances travelled in a straight
line were calculated on a specialized website. The results showed that the teams that did not travel presented better offensive and
defensive performance indexes (p< 0.001) and higher scores per match (p< 0.001). The teams that made long trips (> 1,000 km)
showed greater deficits in performance indices (p< 0.001). Teams tended to earn fewer points per match when facing high-quality
opponents (p< 0.001), and the score decreased with long trips (p< 0.001). Thus, travel logistics are fundamental and another factor
to be considered by the technical committees when planning the training loads and strategies for the matches.

KEYWORDS: travel; performance; quality; scoring.

|NTRODU§AO variagio de performance ¢ a influéncia das varidveis con-

No jogo de futebol diversas circunstincias podem levar textuais. As varidveis contextuais sdo condi¢des externas ao

os jogadores a apresentarem comportamentos diferentes jogo, como a qualidade do adversirio, o resultado momen-

de uma partida para a outra (Liu, Gémez, Gongalves & tineo da partida, o local do confronto e o tipo de compe-

Sampaio, 2016). Uma das principais explicagdes para esta ticdo (Barrera, Sarmento, Clemente, Field & Figueiredo,
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2021; Gonzélez-Rodenas et al., 2019). Achados recentes da
literatura apontam métricas maiores de distincia total e de
corridas em alta intensidade em situa¢bes como mandante,
bem como, quando a equipe estd em vantagem no placar
ou enfrentando um adversirio de alta qualidade (Aquino
et al., 2020; Augusto et al., 2022a; Barrera et al., 2021,
Gongalves et al., 2021). Em relago ao aspecto técnico-tético,
maiores indicadores ofensivos foram encontrados quando
a equipe jogou como mandante e contra oponentes mais
fracos (Almeida, Ferreira & Volossovitch, 2014; Augusto
et al.,2022b; Santos, Lago-Pefas & Garcia-Garcia, 2017).

Dentre as varidveis contextuais, a influéncia do local da
partida tem sido analisada com frequéncia, uma vez que
normalmente as equipes jogam metade das competi¢bes
tendo o mando de campo e outra metade como visitante
(Almeida et al., 2014; Gémez, Mitrotasios, Armatas &
Lago-Pefias, 2018; Lago-Pefias & Lago-Ballesteros, 2011,
Tenga, Holme, Ronglan & Bahr, 2010; Tucker, Mellalieu,
James & Taylor, 2005). Estudos encontraram que as equi-
pes apresentam vantagem a0 jogar em casa, isto €, con-
quistam mais pontos quando s3o mandantes (Armatas &
Pollard, 2014; Pollard, 1986, 2006, 2008; Pollard, Silva
& Medeiros, 2008; Seckin & Pollard, 2008). Quando
mais de 50% dos pontos conquistados pela equipe sio
em situa¢des de mandante, evidencia-se a existéncia de
vantagem em casa, neste caso, quanto maior o percentual,
maior a vantagem em casa da equipe (Almeida, Oliveira
& Silva, 2011).

Silva e Moreira (2008) encontraram diferentes valo-
res de vantagem em casa nas principais ligas nacionais do
mundo ao analisar as temporadas de 2002/03 a 2006/07.
De acordo com os resultados deste estudo (Silva & Moreira,
2008), o Campeonato Brasileiro Série A foi a liga nacional
que apresentou maior vantagem de jogar em casa (64.9%)
quando comparada 4 liga da Alemanha (60.5%), Argentina
(58.1%), Espanha (60.1%), Franca (63.8%), Inglaterra (61%),
Itilia (61.3%) e Portugal (60.8%). A literatura tem desta-
cado que a vantagem em casa é um fenémeno multifato-
rial que envolve aspectos como: a torcida, a familiaridade
com o campo de jogo, o favorecimento arbitral, as estraté-
gias adotadas, as questdes psicoldgicas e as distincias via-
jadas pela equipe visitante (Pollard, 2008). Neste sentido,
a diferenca encontrada pode ser explicada pelo fato de o
Brasil apresentar caracteristicas particulares que o diferen-
cia dos demais paises analisados, como o perfil de torcedo-
res, o calenddrio esportivo, o clima e a dimensio territorial
(Almeida et al., 2011).

A dimensio territorial do Brasil se destaca por ser muito

extenso, sendo considerado o terceiro maior pais das Américas

e o quinto maior do mundo. Sendo assim, no Campeonato
Brasileiro Série A, principal competi¢io nacional do pais,
muitas vezes sio realizadas viagens longas, principalmente
quando hé confronto entre clubes de regides geogréficas
extremas, como as regides Nordeste e Sul (Silva & Moreira,
2008). O estudo realizado por Pollard et al. (2008) refor-
cou a importancia das viagens no Campeonato Brasileiro
Série A, pois identificaram que as equipes com sede nas
regides mais extremas apresentaram maior vantagem em
casa quando comparadas as localizadas nas regiées mais
centrais (Pollard et al., 2008). Além disso, os resultados
indicaram um efeito significativo das distincias viajadas
no resultado da partida, encontrando que para cada 1.000
km de distincia viajada, hd uma desvantagem estimada de
0.115 gols (Pollard et al., 2008).

Apesar de aparentemente as viagens influenciarem a
vantagem de jogar em casa, ainda nio hd um consenso na
literatura acerca dos efeitos das viagens nos indicadores de
performance dos jogadores de futebol. Armatas e Pollard
(2014) identificaram que a distancia viajada pelas equi-
pes nio teve efeito sobre a quantidade de gols realizados
na Superliga Grega. Além disso, Fowler, Duffield e Valle
(2014, 2015) encontraram que a performance fisica, ava-
liada através do CM]J e do Yo-Yo IR, ndo foi afetada pelas
viagens. Por outro lado, hd evidéncias de que a distancia
viajada aumenta a propensio de uma equipe sofrer gols
(Brown et al., 2002; Oberhofer, Philippovich & Winner,
2010) e diminui a capacidade de marcar gols (Brown et al.,
2002). As viagens também podem influenciar negativa-
mente as capacidades perceptivas, diminuindo o estado
de alerta e aumentando o estresse e a fadiga (Nédélec,
Halson, Abaidia, Ahmaidi & Dupont, 2015; Rensburg
et al., 2021).

Dessa forma, levando em considerag¢io que os estu-
dos sobre a influéncia das viagens ainda sdo inconclusi-
vos e que durante o Campeonato Brasileiro Série A sdo
realizadas viagens curtas, longas ou até muito longas por
causa da extensdo territorial, parece importante enten-
der o efeito das viagens na performance das equipes que
disputam a principal competi¢do nacional do Brasil.
Neste sentido, os objetivos do presente estudo foram: i)
verificar os indicadores de performance das equipes do
Campeonato Brasileiro Série A de 2015 a 2019 em rela-
¢do as distancias viajadas para as partidas; ii) comparar
a pontuacdo conquistada por partida de acordo com a
qualidade do adversirio e distincia viajada. A hipdtese
do estudo é que as equipes irdo apresentar indicadores de
performance diferentes de acordo com a distdncia viajada
para disputar as partidas.
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METODOS

Amostra

O Campeonato Brasileiro série A apresenta um modelo
de disputa de pontos corridos em turno e returno. A cada
temporada, 20 clubes jogam na séria A, e por isso, o cam-
peonato apresenta 38 rodadas e 380 partidas por ano. Nas
cinco temporadas analisadas no presente estudo passaram
30 clubes pela série A do Campeonato Brasileiro. Foram
considerados para a amostra todos os jogos da série A dos
anos 2015, 2016, 2017, 2018 e 2019, com exceg¢ido do jogo
cancelado entre Chapecoense x Atlético-MG pela tltima
rodada do campeonato de 2016, devido ao trigico acidente
aéreo sofrido pela equipe de Chapecé. Além disso, outros
nove jogos foram excluidos, pois os dados nio foram dispo-
nibilizados na plataforma utilizada para acessar os indica-
dores de performance. Sendo assim, a amostra final contou

com 1.890 jogos.

Procedimentos

Os dados foram coletados através do site InStat Scout®
(InStat Limited, Limerick, Irlanda), sendo possivel fazer
download dos jogos e das estatisticas da partida. Esta pla-
taforma ja foi utilizada em estudos anteriores (Kubayi &
Larkin, 2020; Silva & Marcelino, 2023). Os dados foram
acessados diretamente da plataforma e transpostos para
uma planilha do Microsoft Excel (Microsoft Corporation,
Redmond, EUA). Dentre as varidveis disponibilizadas pela
plataforma, o presente estudo considerou relevante selecio-
nar os seguintes indicadores de performance: gols, passes-
-chave (passe para um companheiro em oportunidade clara
de gol), chutes no gol, impedimentos, desafios defensivos
ganhos (duelo 1 vs.1), desafios ofensivos ganhos (duelo 1
vs. 1), bolas perdidas no meio campo defensivo, bolas recu-
peradas no meio campo ofensivo, faltas, cartdes amarelos
e cartdes vermelhos.

Para verificar o local do jogo, foi consultado o site da CBF.
As distincias viajadas foram calculadas pelo site Cidade Mapa,
sendo considerada a distincia em linha reta entre a cidade
sede do clube e a cidade onde a partida ocorreu. Devido a
extensdo territorial do Brasil, que possibilita a realizagio de
viagens curtas, como Santos — Sdo Paulo (55 km), e muito
longas, como Fortaleza — Porto Alegre (3.216 km), as distan-
cias viajadas para cada jogo foram classificadas de acordo com
os quilémetros percorridos. Dessa forma, tendo como base o
estudo de Miguel, Calvo e Marcos (2008), foram considera-
dos quatro grupos: 1- Sem viagem (0 km), 2- Viagem curta
(1-500 km), 3- Viagem longa (501-1.000 km), e 4- Viagem
muito longa (>1.000 km).
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Quando os jogos foram realizados entre equipes com
sede na mesma cidade, foi considerado que ambas nio via-
jaram para jogar (sem viagem vs. sem viagem). Além disso,
por alguns anos, a venda de mando de campo se tornou uma
pratica comum entre os clubes brasileiros, isto é, a equipe
mandante desistiu de jogar no seu préprio estidio em troca
de valores financeiros, sendo o jogo realizado por duas equi-
pes que viajaram (viajante vs. viajante). Para a realiza¢io do
estudo foram considerados os dados das duas equipes que
disputaram cada jogo, totalizando 3.780 anilises.

Por fim, foi levada em consideragio a qualidade do adver-
sdrio para melhor compreender a influéncia da viagem nos
indicadores de performance analisados, tendo em vista que
o nivel das equipes pode influenciar o desempenho de jogo
(Gémez et al., 2018; Lago, 2009; Lago-Pefias & Lago-
Ballesteros, 2011). A qualidade das equipes foi determi-
nada por meio da classificagdo obtida no Ranking Nacional
de Clubes (RNC) divulgado anualmente pela CBF (CBE,
2021). Para os times que participaram apenas de uma edi-
¢do do campeonato foi considerada a classificagio no RNC
do ano disputado. Ja para os clubes que atuaram em mais
de uma edigdo do campeonato foi realizada uma média das
classificag¢des nos diferentes anos para obter um valor final.
Por exemplo, caso a equipe tenha disputado 3 campeona-
tos e suas classificacbes no RNC tenham sido 8°,6° ¢ 10°, 0
valor final seria 8 + 6 + 10 dividido por 3, ou seja, 8°. A partir
desses valores finais, as equipes foram classificadas quanto a
sua qualidade em trés grupos: 1- Alta (1°-10°), 2- Moderada
(11°-20°) e 3- Baixa (> 20°).

Andlise estatistica

A normalidade dos dados foi testada através do teste de
Kolmogorov-Smirnov e os dados foram considerados nio-
-paramétricos. Para comparagdes entre os grupos de viagem
e os grupos de qualidade do adversdrio foi realizado o teste
de Kruskal-Wallis para amostras independentes. Além disso,
as médias dos indicadores de performance foram utilizadas
para apresentar a diferenca em percentagem entre os gru-
pos de distincias viajadas, sendo realizado o seguinte cl-
culo (Equagio 1):

[(média maior — média menor) / média menor] x 100 (1)

O tamanho do efeito foi analisado através do r de Pearson
para verificar a magnitude dos resultados. As faixas adota-
das foram: baixa (< 0,29), média (0,30-0,49) e alta (> 0,50)
(Cohen, 2013). O nivel de significincia adotado foi de p<
0,05 e todos os procedimentos estatisticos foram realizados
no software SPSS Statistics 26.0 (IBM, Nova Iorque, EUA).
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RESULTADOS
Os resultados foram divididos em trés figuras. Na Figura 1

foram apresentados os achados referentes aos indicadores de
performance ofensiva, que sio: gols, passes-chave, chutes ao
alvo, impedimentos, desafios ofensivos e bolas perdidas no
meio defensivo. Na Figura 2 foram expostos os resultados
dos indicadores de performance defensiva: desafios defensivos
ganhos, bolas recuperadas no meio ofensivo, faltas, cartoes
amarelos e cartées vermelhos. Na Figura 3 foi demonstrada
a pontuagio conquistada por partida de acordo com os gru-
pos de viagem e a qualidade do adversério. Todos os resulta-
dos foram apresentados em média, desvio padrdo e tamanho
de efeito, além das diferencas percentuais entre os grupos.
A Figura 1A apresenta que as equipes sem viagem mar-
caram aproximadamente 42% mais gols (1.41£ 0.27 gols) do
que as equipes de viagem curta (0.99+ 0.040 gols; p< 0.001;
7=0.18),56% a mais que viagem longa (0.90+ 0.042 gols; p<

0.001; = 0.19) e 35% a mais que viagem muito longa (1.04+
0.039 gols; p< 0.001; 7= 0.15). Na Figura 1B, as equipes sem
viagem também realizaram 14% a mais de passes-chave (6.73£
0.087) do que as equipes com viagem curta (5.90% 0.143 pas-
ses-chave; p< 0.001; = 0.11) e aproximadamente 27% a mais
que viagem longa (5.27% 0.142 passes-chave; p< 0.001; r=
0.16) e viagem muito longa (5.29+ 0.038 passes-chave; p<
0.001; = 0.18). Além disso, foi encontrada diferenca signi-
ficativa na comparagio entre viagem curta e viagem muito
longa, em que as equipes que fizeram viagem curta realizaram
11% a mais de passes-chave (p= 0.042; = 0.022).

Na Figura 1C pode-se observar que as equipes sem viagem
chutaram 32% mais ao alvo (5.08%0.055) quando compara-
das com as equipes que fizeram viagem curta (3.85+ 0.083
finalizages; p< 0.001; 7= 0.24), 35% mais que viagem longa
(3.7610.100 finalizagdes; p< 0.001; = 0.24) e 30% mais que
viagem muito longa (3.90% 0.079 finalizagdes; p< 0.001; r=

*Diferenca significativa para o grupo sem viagem; #diferenca significativa para o grupo viagem curta; $diferenca significativa para o

grupo viagem longa. p< 0,05.

Figura 1. Indicadores de performance ofensiva.
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*Diferenca significativa para o grupo sem viagem; #diferenca significativa para o grupo viagem curta. p< 0,05.

Figura 2. Indicadores de performance defensiva.

0.23). No que se refere aos impedimentos, nota-se através da
Figura 1D que as equipes sem viagem tiveram 18% a mais
de impedimentos marcados (1.81% 0.038) do que as equipes
que realizaram viagens muito longas (1.53% 0.055 impedi-
mentos; p= 0.004; = 0.068).

Ja em relagio aos desafios ofensivos ganhos (Figura 1E),
as equipes que fizeram viagens muito longas venceram menos
desafios (37.21£ 0.414) do que as demais, sendo que sem via-
gem ganhou 8% a mais (40.33+ 0.255 desafios; p< 0.001; r=
0.12), viagem curta ganhou 6% a mais (39.59+ 0.456 desa-
fios; p= 0.007; = 0.08) e viagem longa 5% a mais (39.00+
0.469 desafios; p= 0.017; 7= 0.09). A Figura 1F apresenta que
as equipes que nio viajaram perderam 26% menos bolas no
meio defensivo (13.30£ 0.170) quando comparadas as equipes
que fizeram viagem curta (16.76x 0.325 perdas de bola; p<
0.001; = 0.21),26% menos que viagem longa (16.80+ 0.374
perdas de bola; p< 0.001; 7= 0.19) e 21% menos que viagem
muito longa (16.13+ 0.330 perdas de bola; p< 0.001; = 0.17).

Os resultados apresentados na Figura 2 mostram as dife-
rengas entre os grupos de viagens em relacio aos indicadores
de performance defensiva. Na Figura 2A observa-se que as
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equipes que ndo viajaram venceram 3% mais desafios defen-
sivos (47.73% 0.237) quando comparados as equipes com
viagem muito longa (46.23% 0.405 desafios defensivos; p=
0.007; = 0.06). Na Figura 2B nota-se que as equipes que
ndo viajaram recuperaram 19% mais bolas no meio ofensivo
(9.54% 0.090) do que as equipes que fizeram viagem curta
(7.98+ 0.147 recuperagdes de bola; p< 0.001; = 0.18), 26%
mais que viagem longa (7.57+ 0.157 recuperagbes de bola; p<
0.001; 7= 0.21) e 29% mais que viagem muito longa (7.37%
0.145 recuperagdes de bola; p< 0.001; = 0.25). Além disso,
as equipes que fizeram viagem curta recuperaram 8% mais
bolas no meio campo ofensivo do que as equipes que reali-
zaram viagem muito longa (p= 0.005; = 0.09).

Na Figura 2C percebe-se que nio foi encontrada dife-
renga significativa em rela¢io a quantidade de faltas reali-
zadas pelas equipes. Na Figura 2D foi demonstrado que as
equipes que ndo viajaram receberam 10% menos cartoes
amarelos (2.19% 0.033) em relagio as equipes que realiza-
ram viagem curta (2.41% 0.058 cartées amarelos; p= 0.005;
r=0.06), 13% menos que viagem longa (2.48% 0.070 cartdes
amarelos; p= 0.024; 7= 0.07) e 8% menos que viagem muito
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A: Alta qualidade; M: Média qualidade; B: Baixa qualidade. SV: sem viagem; VC: viagem curta; VL: viagem longa; VML: viagem muito
longa; *diferenca significativa para o grupo sem viagem; & diferenca significativa para o grupo Alta qualidade; #diferenca significativa

para o grupo Média qualidade. p< 0,05.

Figura 3. Pontuagdo conquistada por partida de acordo com os grupos de viagem e a qualidade do adversério.

longa (2.38+ 0.054 cartdes amarelos; p= 0.003; = 0.05). Por
fim, na Figura 2E as equipes sem viagem receberam 50%
menos cartdes vermelhos (0.10x 0.007) quando compara-
das as equipes que fizeram viagem curta (0.15+ 0.016 car-
tdes vermelhos; p= 0.011; 7= 0.06), 60% menos que viagem
longa (0.16+ 0.018 cartdes vermelhos; p= 0.001; = 0.08) e
50% menos que viagem muito longa (0.15% 0.015 cartdes
vermelhos; p= 0.007; = 0.06).

As comparagoes da quantidade de pontos conquistados
por partida entre os grupos de viagem sio apresentadas na
Figura 3A. As equipes que ndo viajaram conquistaram 73%
mais pontos por partida (1.73+ 0.030 pontos) do que as
equipes que realizaram viagem curta (1.00% 0.047 pontos;
< 0.001; = 0.25), 74% mais que viagem longa (0.99+ 0.053
pontos; p< 0.001; r= 0.23) e 71% mais que viagem muito
longa (1.01+ 0.047 pontos; p< 0.001; 7= 0.25).

A Figura 3B apresenta os pontos conquistados por par-
tida de acordo com a qualidade dos adversdrios. Quando a
equipe nio viajou e enfrentou um time de alta qualidade ela
conquistou 19% menos pontos por partida (1.54+ 0.042) do
que contra um time de média qualidade (1.83%0.048 pontos;
< 0.001; = 0.11) e 42% menos pontos do que baixa quali-
dade (2.19£ 0.076 pontos; p< 0.001; 7= 0.20). Além disso, a0
enfrentar uma equipe de baixa qualidade, o time conquistou
19% mais pontos do que enfrentando média qualidade (p=
0.001; 7= 0.12).]J4 em relagio a realizar uma viagem curta, ao
enfrentar uma equipe de baixa qualidade, o time ganhou 37%
mais pontos por partida (1.66£ 0.151) do que jogando contra
média qualidade (1.21+ 0.086 pontos; p= 0.020; = 0.16) e
mais do dobro de pontos do que alta qualidade (0.77+0.056
pontos; p< 0.001; 7= 0.27). Ademais, ao enfrentar uma equipe
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de média qualidade, o time conquistou 57% mais pontos do
que contra alta qualidade (p< 0.001; = 0.18).

Ainda na Figura 3B, ao observar as equipes que realiza-
ram viagem longa, quando enfrentaram times de alta quali-
dade conquistaram 55% menos pontos (0.78+ 0.067) do que
contra equipes de qualidade média (1.21+ 0.095 pontos; p=
0.001; 7= 0.17) e 65% menos pontos do que equipes de baixa
qualidade (1.29+ 0.162 pontos; p= 0.008; = 0.16). Por fim, as
equipes que realizaram viagem muito longa, ao enfrentar uma
equipe de alta qualidade ganharam 63% menos pontos (0.69+
0.071) em comparagio com equipes de média (1.13£ 0.070
pontos; p< 0.001; 7= 0.21) e 95% menos pontos do que equi-
pes de baixa qualidade (1.35+0.119 pontos; p< 0.001; = 0.28).

Na Figura 3C foram apresentados os resultados dos pontos
conquistados por partida dependendo do nivel do adversério e da
distdncia das viagens. Portanto, ao observar a comparagio entre
os adversarios de alta qualidade, nota-se que as equipes sem via-
gem conquistaram o dobro de pontos por partida (1.54+0.042)
do que as equipes que realizaram viagem curta (0.77+ 0.056
pontos; p< 0.001; 7= 0.28), 97% mais pontos que viagem longa
(0.78+0.067 pontos; p< 0.001; 7= 0.25) e mais que o dobro de
pontos que viagem muito longa (0.69% 0.071 pontos; p< 0.001;
7=0.28). Em relagio aos adversirios de média qualidade, perce-
be-se que as equipes sem viagem conquistaram 51% mais pon-
tos (1.83% 0.048) do que as que fizeram viagem curta (1.21+
0.086 pontos; p< 0.001; = 0.21), e viagem longa (1.21+ 0.095
pontos; p< 0.001; = 0.20) e 62% mais que viagem muito longa
(1.13+0.070 pontos; p< 0.001; = 0.25). Por fim, ao analisar as
diferencas entre os adversérios de baixa qualidade, os resultados
demonstram que as equipes sem viagem ganharam 32% mais
pontos por partida (2.19+ 0.076) do que viagem curta (1.66x
0.151 pontos; p= 0.017; = 0.18), 69% mais que viagem longa
(1.29+0.162 pontos; p< 0.001; 7= 0.29) e 62% mais que viagem
muito longa (1.35+ 1.19 pontos; p< 0.001; = 0.31).

DISCUSSAO

O presente estudo teve dois objetivos: i) verificar os
indicadores de performance das equipes do Campeonato
Brasileiro Série A dos anos de 2015, 2016, 2017, 2018 e
2019 em relagdo as distdncias viajadas para as partidas; ii)
comparar a pontuagio conquistada por partida de acordo
com a qualidade do adversirio e distincia viajada. Os resul-
tados encontrados apontaram que as equipes que nio viaja-
ram apresentaram melhores indices de desempenho de jogo.
Além disso, indo ao encontro da hipétese do estudo, parece
que a viagem muito longa pode afetar alguns indicadores de
performance, como: passes-chave, desafios ofensivos ganhos

e bolas recuperadas no meio ofensivo.
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Em relagdo ao aspecto disciplinar das equipes observou-
-se que nio houve diferenca na quantidade de faltas cometi-
das, contudo, os times que viajaram receberam mais cartoes
amarelos e vermelhos. A pontuagio conquistada em cada
partida também parece ser influenciada pela viagem, uma
vez que as equipes que nio viajaram pontuaram mais do
que as viajantes. Por fim, a qualidade dos adversdrios parece
ser outro fator que afeta a quantidade de pontos conquista-
dos por partida, independentemente da distincia viajada, as
equipes pontuaram menos quando enfrentaram adversirios
de alta qualidade.

O presente estudo demonstrou que as equipes que nio
viajaram para jogar apresentaram indicadores de performance
melhores que os demais grupos. Estudos realizados para ana-
lisar o local da partida como varidvel contextual do jogo tam-
bém encontraram vantagem técnica para as equipes mandan-
tes (Augusto et al., 2022b; Lago-Pefias & Lago-Ballesteros,
2011; Redwood-Brown, O’'Donoghue, Nevill, Saward &
Sunderland, 2019; Tucker et al., 2005). Semelhantemente aos
resultados encontrados no presente trabalho, os autores cita-
dos anteriormente identificaram que as equipes com mando
de campo realizaram mais a¢es de gols, assisténcias, chutes
no gol, passes, passes-chave e cruzamentos (Augusto et al.,
2022b; Lago-Pefias & Lago-Ballesteros, 2011; Redwood-
Brown et al., 2019; Tucker et al., 2005). Por outro lado,
Armatas e Pollard (2014) ndo observaram efeito da distincia
viajada pelas equipes sobre a quantidade de gols realizados.

Como os grupos que viajaram para jogar sio, em sua maio-
ria, equipes visitantes, acredita-se que uma das explicagdes
para a diferenca encontrada nos indicadores de performance
possa ser a estratégia de jogo adotada. As equipes visitantes
tendem a optar por uma estratégia de jogo mais defensiva
(McGuckin, Sinclair, Sealey & Bowman, 2014), procurando
exercer maior pressio dentro do seu terco defensivo para for-
¢ar contra-ataques (Tucker et al., 2005). Enquanto as equipes
mandantes tém um comportamento mais ofensivo (Augusto
et al., 2022b; Gémez et al., 2018). Sendo assim, ¢ esperado
que as equipes com mando de campo realizem mais agées
proéximas ao gol adversirio, como finalizagées e bolas recu-
peradas no campo de ataque (Santos et al., 2017).

Além disso, Aquino, Manechini, Bedo, Puggina e Garganta
(2017) observaram que as equipes mandantes da 12 divisdo
da Inglaterra apresentaram maior posse de bola do que as
visitantes, o que também pode justificar a maior quantidade
de agdes ofensivas por parte das equipes que ndo viajaram.
Uma vez que o maior tempo com a posse da bola combinado
com uma estratégia de jogo mais ofensiva pode culminar em
maior quantidade de passes, passes-chave, finaliza¢des ao

gol, e gols, e menor quantidade de bolas perdidas no meio
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defensivo, principalmente se a equipe adversiria adota uma
estratégia de jogar em bloco baixo para conseguir contra-a-
taques (Santos et al., 2017).

Apesar de nio serem o foco do presente estudo, ja que no
campeonato brasileiro é comum ter equipes mandantes que
viajam e equipes visitantes que nio viajam, as vantagens de
jogar como mandante também sdo fatores que precisam ser
levados em consideragdo. De acordo com a literatura sobre
o0 tema, as equipes que possuem o mando de campo apre-
sentam vantagens quanto a familiaridade com as condi¢oes
locais, apoio da torcida, favorecimento arbitral e fatores psi-
colégicos (Armatas & Pollard, 2014; Lago, 2009; Seckin &
Pollard, 2008; Fowler et al., 2015). Nesse caso, a familiari-
dade com o campo e o apoio da torcida podem ter influen-
ciado positivamente o aspecto psicolégico dos jogadores
(Sors, Grassi, Agostini & Murgia, 2021), favorecendo que
realizassem um jogo mais ofensivo e consequentemente, com
mais acdes ofensivas.

Além disso, o favorecimento arbitral também pode ter
contribuido para os resultados encontrados no presente estudo.
Apesar de ndo ter sido identificada diferenca em relagio a
quantidade de faltas cometidas, as equipes visitantes recebe-
ram mais cartes amarelos e vermelhos durante as partidas
analisadas. A maior quantidade de cartdes pode ser explicada
pela tendéncia da arbitragem em punir mais as equipes visi-
tantes por causa da pressio da torcida (Wunderlich, Weigelt,
Rein & Memmert,2021). E também pela realizagio de uma
marcag¢do mais agressiva, possivelmente ocasionada por um
pior estado de alerta e maior estresse causado pela viagem
(Nédélec et al., 2015).

Em relagio as diferentes distincias viajadas, os resultados
encontrados no presente estudo demonstraram que as equipes
que realizaram viagens muito longas para jogar, isto é, mais
de 1.000 km, tiveram mais impedimentos e menos passes-
-chave, desafios ganhos e bolas recuperadas nas partidas. Em
contrapartida, Brown et al. (2002) encontraram que as equi-
pes fizeram menos gols e sofreram mais gols quanto maior
fosse a distancia viajada para a partida. Ambos os resultados
vio de encontro aos achados do estudo de Oberhofer et al.
(2010), o qual sugere que somente hd declinio no desempe-
nho das equipes até um ponto critico, em torno de 450 km
viajados, j4 com viagens acima dessa distancia, as equipes
melhoram o desempenho.

Os autores sugerem que esta melhora ocorre pois os clubes
procuram se organizar melhor para tentar atenuar os efeitos
de viagens longas, chegando 2 ou 3 dias antes da partida, a fim
de permitir maior descanso aos jogadores (Oberhofer et al.,
2010). Contudo, vale ressaltar que o estudo citado anterior-

mente foi realizado no campeonato aleméo (Oberhofer etal.,

2010), e que a estrutura do Campeonato Brasileiro (presente
estudo) e da Copa do Mundo (Brown et al.,2002), com duas
ou trés partidas por semana, impossibilita as equipes de via-
jarem com antecedéncia para os jogos.

Desse modo, as diferengas encontradas nos indicadores
de performance das equipes que fizeram viagem muito longa
podem ser explicadas principalmente pelos efeitos negativos
da viagem. A revisio de Rensburg et al. (2021) destaca que as
condi¢bes apertadas dentro do transporte, com quadro leve
de hipéxia, mudangas no clima ambiental externo e a inati-
vidade fisica durante as viagens podem resultar em diversos
sintomas, como a fadiga diurna, diminui¢do da concentra-
¢do e estado de alerta, problemas de sono e humor, além de
distarbios gastrointestinais (Rensburg et al., 2021). Esses
prejuizos podem dificultar os jogadores durante as partidas,
pois a fadiga mental é um fator que tem influéncia nega-
tiva no desempenho do futebol (Kunrath, Cardoso, Calvo
& Costa, 2020).

Com relagio 4 pontuagio conquistada por partida, o
presente estudo encontrou que as equipes que ndo viajaram
pontuaram mais que todos os grupos que viajaram, indepen-
dente da distincia viajada. Estes resultados vao ao encontro
dos estudos realizados para verificar a vantagem de jogar em
casa (Armatas & Pollard, 2014; Pollard, 2008; Pollard et al.,
2008), pois identificam que as equipes mandantes conquistam
mais pontos que as visitantes. No entanto, vale ressaltar que
no presente estudo nem todas as equipes que ndo viajaram
foram mandantes, uma vez que no contexto brasileiro existem
muitas equipes localizadas na mesma cidade, logo, mesmo
jogando como visitantes ndo houve necessidade de viagem
em algumas partidas. Neste sentido, os resultados encon-
trados nos indicadores de performance podem ter influen-
ciado os achados referentes a pontuagio por partida, ji que
as equipes que ndo viajaram apresentaram maior quantidade
de acbes ofensivas préximas a baliza adversdria, com desta-
que para as finalizacdes e gols, o que pode ter aumentado as
suas chances de vencer o confronto e pontuar.

A pontuagio conquistada por partida também pode sofrer
influéncia da qualidade das equipes, pois, como observado no
presente estudo, a0 enfrentar uma equipe de alta qualidade
a tendéncia é de conquistar menos pontos, independente-
mente se o time viajou pouco, muito ou nio viajou. Estes
resultados vdo ao encontro dos achados de Lago-Pefias e
Lago-Ballesteros (2011), que apesar de terem realizado ape-
nas a comparagio em relagdo 4 vantagem em casa, demons-
traram que equipes de alta qualidade apresentaram maior
vantagem quando enfrentaram equipes inferiores. Além
disso, Ibdfiez, Pérez-Goye, Courel-Ibdiiez e Garcia-Rubio
(2018) demonstraram que no futebol feminino espanhol,
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a qualidade do adversdrio ¢ o fator que mais influencia no
resultado final da partida, independentemente do local do
jogo. Dessa forma, a superioridade das equipes de alta qua-
lidade sobre as demais pode ser explicada pela tendéncia de
os times mais fortes terem: maior posse de bola nas partidas,
menor instabilidade dos padrdes de jogo e melhor estratégia
defensiva (Almeida et al., 2014; Lago, 2009; Lago-Pefias
& Lago-Ballesteros, 2011).

O presente estudo contribui de maneira significativa, pois
aponta os efeitos das diferentes distdncias viajadas no desem-
penho de jogo das equipes do campeonato brasileiro série
A, indo além da comparacdo entre mandantes e visitantes.
Entretanto, os resultados encontrados devem ser interpreta-
dos com cautela, uma vez que se limita apenas ao fator via-
gem. Além disso, ndo foi considerado o local exato de onde
a equipe viajou, nem como foi realizada a viagem. E foram
desconsiderados os campeonatos que ocorrem simultanea-
mente a0 campeonato brasileiro, os quais também podem ter
afetado o desempenho dos jogadores. Sendo assim, sugere-
-se que em futuras pesquisas haja um maior controle sobre
a origem e destino, bem como, a duragio e o itinerdrio das
viagens. Também pode ser considerado o poder financeiro
dos clubes e o impacto nas condi¢ées de viagem das equi-
pes. Outra questdo importante a ser verificada é o efeito do
acumulo de viagem ao longo da temporada, tendo em vista
o calenddrio congestionado do futebol brasileiro.

CONCLUSOES

O presente estudo verificou que as equipes que nio via-
jaram para jogar apresentaram melhores indicadores de per-
formance ofensivos e defensivos em relagdo as equipes que
viajaram antes das partidas do Campeonato Brasileiro Série
A de 2015-2019. Além disso, quem nio viajou para jogar
conquistou mais pontos por partida. Porém, a qualidade do
adversdrio influenciou a pontuagio conquistada por partida,
pois as equipes pontuaram menos ao enfrentar adversarios
de alta qualidade.

Dessa forma, entendendo a importincia das viagens para
o sucesso das equipes nas partidas, parece ser fundamen-
tal o planejamento e a logistica das viagens, a fim de evitar
prejuizos no rendimento dos jogadores. Ademais, pode ser
mais um fator a ser levado em consideragio pelos treinado-
res para planejar as cargas de treino e as estratégias de jogo.
Por fim, os resultados encontrados agregam conhecimento
sobre os fatores que podem afetar o desempenho dos joga-
dores e das equipes na competi¢io, pois até o momento ha
pouca evidéncia acerca da influéncia das distincias viajadas

na performance.
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Perfil de lesdes musculoesqueléticas
entre jovens praticantes de futebol

Profile of musculoskeletal injuries among young soccer players

’

Cassio Pinho dos Reis' @, Silvio Assis Oliveira-Junior™

O jogo de futebol ¢é caracterizado por exigéncias fisicas diversas e alta prevaléncia de lesées musculoesqueléticas (LM). O objetivo
deste trabalho foi descrever a prevaléncia e caracteristicas de LM entre jovens praticantes de futebol. A casuistica consistiu em 176
participantes com 10-17 anos de idade, os quais foram distribuidos em quatro grupos etérios: Sub-11; Sub-13; Sub-15; e Sub-17.
Além de informacgdes demograficas e antropométricas, foram coletados de casos retrospectivos de LM. O grupo Sub-17 revelou
as maiores taxas de ocorréncia de LM retrospectiva. O grupo Sub-11 registrou a maior taxa de LM por participante lesionado
(46.2%); 50 casos (62.5%) durante treinamentos. Membros inferiores foram os principais locais de instalagdo de lesdes, com 66 casos
(82.5%), e tornozelo/pé foi o segmento anatdémico com maior prevaléncia (45.5%). Houve maior predominio de LM n3o-trauméticas,
com 44 casos (55%), e maior ocorréncia de casos de natureza leve, com 49 casos (61.3%). A maioria dos casos envolveu retorno
assintomatico as atividades de treino, totalizando 57 casos (71.3%); 62 casos (77.5%) ocorreram sem a necessidade de suporte
médico ou terapéutico. A prevaléncia de LM entre jovens praticantes de futebol envolveu agravos em membros inferiores na regido
de tornozelo/pé, de severidade leve e ndo requereram tratamento.

PALAVRAS-CHAVE: futebol; jovens atletas; incidéncia de lesdes.

Soccer performance is characterized by diverse athletic demands and a high prevalence of sports injuries (S). The current study aimed
to describe the prevalence and sports injury characteristics among young soccer players. Casuistry was constituted of 10-17 aged
soccer players who were divided into four (4) age groups: Sub-11; Sub-13; Sub-15; and Sub-17. Demographic and anthropometric
parameters, as well as retrospective Sl, were collected as dependent variables. Sub-17 exhibited higher S| cases prevalence, and
Sub-11 reported greater Sl incidence by injured participants (46.2%); 50 cases (62.5%) derived from training sessions. Inferior limbs
were the main anatomical sites of Sl onset, and ankle/foot constituted the main region related by participants (45.5%). In terms of
mechanisms, non-traumatic Sl were the more prevalently related (55%). Likewise, the asymptomatic return was more commonly
reported, totalizing 57 cases (71.3%). In conclusion, Sl prevalence among young soccer players consisted of light cases on inferior
limb sites in the ankle/foot and non-associated with medical support.

KEYWORDS: soccer; young athletes; injury incidence.

INTRODU gAO Jones & Moving Medicine for Children Working Group, 2020;

A pritica esportiva regular promove efeitos nos sistemas car- Nunes, Faria, Martinez & Oliveira-Junior, 2021). Por conse-
diopulmonar, musculoesquelético e endécrino, além de diversos guinte, a iniciagdo esportiva precoce e a prética regular de ati-
beneficios nos aspectos sociais e psicolégicos (Dimitri, Joshi, vidade fisica tém sido comuns entre criangas e adolescentes
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em diversos paises (Jayanthi, Post, Laury & Fabricant, 2019;
Vanderlei, Vanderlei, Bastos, Netto Junior & Pastre, 2014).

Nesse contexto, entre diferentes modalidades, o futebol con-
siste no esporte mais popular do mundo, mobilizando milhares
de jovens adeptos de multiplas nacionalidades. As demandas
fisico-motoras comuns ao futebol sdo variadas e integram cor-
ridas, saltos, aceleractes e desaceleracdes bruscas, contato fisico
e agilidade (Hoff, 2005). Por sua vez, a exposi¢io a demandas
gestuais pode repercutir em riscos variados 4 integridade fisica
de jovens futebolistas, pois o crescimento e maturagio biols-
gica sdo processos ainda incompletos na infincia e adolescéncia
(Buchheit & Mendez-Villanueva, 2014; Nieczuja-Dwojacka,
Siniarska, Marchewka & Zablocka, 2018; Teixeira et al., 2021).

Considerando-se a natureza competitiva da modalidade,
a prética de futebol é também associada a importante inci-
déncia de lesdes musculoesqueléticas esportivas (Watson,
Mjaanes & Council on Sports Medicine and Fitness, 2019).
Estudos anteriores mostraram prevaléncia significativa de
exposi¢do a pratica esportiva em categorias juvenis, o que
tem sido associado a importantes riscos para a instalagdo de
lesdes (Silveira et al., 2013; Vanderlei et al., 2014).

A etiopatogenia de lesdes musculoesqueléticas no esporte
¢ complexa e envolve varidveis intrinsecas, como idade, carac-
teristicas antropométricas, tempo de prética e histérico prévio
de lesdes (Bahr & Krosshaug, 2005). A identificagdo de fato-
res de risco e prevaléncia de lesées esportivas ji foi ampla-
mente estudada em adultos, de ambos os sexos (Larruskain,
Lekue, Diaz, Odriozola, & Gil, 2018; Gaspar-Junior, Onaka,
Barbosa, Martinez, & Oliveira-Junior, 2019). Contudo, pou-
cos estudos mostraram fatores associados com a instalagio
de lesdes musculoesqueléticas em criangas e adolescentes em
idade escolar e praticantes de futebol (Ribeiro-Alvares et al.,
2020; Rossler, Junge, Chomiak, Dvorak, & Faude, 2016).

Com o presente estudo, pretendeu-se analisar a preva-
léncia e caracteristicas de lesdes musculoesqueléticas espor-
tivas entre jovens praticantes de futebol, segundo a estratifi-
cagio de categorias etdrias da FIFA (Andrade et al., 2021).
Conhecendo-se melhor mecanismos e locais de maior ins-
talacio de leses, pode-se melhorar a forma de atuagio na
prevencio de lesdes e contribuir para melhora no desenvolvi-
mento fisico e esportivo de jovens adolescentes, de acordo com
o histérico e categoria de pritica esportiva (Bastos, Vanderlei,

Vanderlei, Netto Junior, & Pastre, 2013; Onaka et al., 2017).

METODOS

Estudo analitico com delineamento transversal retrospec-
tivo proposto para descrever a prevaléncia e caracterizacio de

lesbes musculoesqueléticas relacionadas & pratica do futebol.

Amostra

O publico-alvo do trabalho foi constituido por pratican-
tes de futebol de um projeto social vinculado 4 Prefeitura
Municipal de Campo Grande, MS, Brasil. A casuistica do
estudo foi constituida por meio de amostragem de conveni-
éncia, e o recrutamento de participantes foi realizado em seis
setores municipais onde as atividades do projeto eram desen-
volvidas (conglomerados). Como critérios de inclusdo, estabe-
leceu-se: participantes com 10 a 17 anos de ambos os sexos e
prética regular e ininterrupta de futebol h4, pelo menos, um més.

Em estudos prévios, a prevaléncia de lesdes retrospec-
tivas para publico-alvo similar variou entre 17 (Vanderlei
et al., 2014) e 31,2% (Silveira et al., 2013). Nesse contexto,
considerando-se poder de 80% e nivel de significincia de
5%, além de 10% de potenciais perdas, o tamanho amostral
minimo totaliza 171 individuos. A casuistica final do pre-
sente trabalho totalizou 176 participantes procedentes de
seis regides municipais.

Para fins de estudo, os participantes foram distribuidos
em quatro grupos etdrios, determinados conforme categorias
de pritica de futebol estipuladas pela FIFA (Andrade et al.,
2021; Vargas et al., 2020): Sub-11 (participantes com 10 e
11 anos); Sub-13 (participantes com 12 e 13 anos); Sub-15
(participantes com 14 e 15 anos); e Sub-17 (participantes
com 16 e 17 anos).

O presente trabalho atendeu as recomendagées da
Resolugio 466/2012 do Conselho Nacional de Saude do
Ministério da Satdde. Nesse sentido, todos os participantes
que aceitaram participar da pesquisa foram orientados a assi-
nar um termo de assentimento livre e esclarecido (TALE).
Além disso, um termo de consentimento livre e esclarecido
(TCLE) foi encaminhado para assinatura dos pais/respon-
saveis. O projeto de pesquisa foi aprovado pelo Comité de

Eticaem Pesquisa da Universidade Federal de Mato Grosso
do Sul (UFMS), CAAE 34019614.8.0000.0021.

Instrumentos

Para caracterizagio dos participantes, foi realizada ava-
lia¢do antropométrica e foram tomadas informagdes relativas
a idade (anos), sexo, histérico da pratica de futebol (meses),
tempo de treinamento semanal (horas), dominancia de mem-
bros e posicionamento de jogo. Para avaliar a massa corpo-
ral, foi utilizada balang¢a da marca GTech®, modelo GTech
Glass 200. Uma fita métrica foi fixada na parede e foi utili-
zada para aferi¢do da estatura. Para tanto, cada participante
retirava os cal¢ados e se posicionava recostado a parede com
os pés em paralelo. O indice de massa corporal foi obtido a
partir da férmula: peso de massa corporal, em Kg, dividido

pela estatura em metro quadrado.
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Para detalhamento de dados epidemioldgicos e caracteri-
zagdo de lesdes musculoesqueléticas, foi utilizado um inqué-
rito de morbidade referida, conforme j4 utilizado em estudos
prévios (Aguiar, Bastos, Netto Junior, Vanderlei, & Pastre,
2010; Onaka et al., 2017; Pastre, Carvalho Filho, Monteiro,
Netto Junior, & Padovani, 2004; Silveira et al., 2013). Como
método de coleta, o uso de inquéritos de morbidade consiste
na aplicagio de questiondrio de modelo fechado, por meio
de entrevista dirigida ao publico-alvo da pesquisa (Pereira,
1995). Nesse sentido, os dados foram coletados por meio de
abordagem individual junto aos participantes, técnicos e/ou
responsiveis. As coletas foram feitas por um pesquisador
familiarizado no manuseio do instrumento. De acordo com
Pastre et al. (2004), essas condi¢des contribuem para maior
precisio de informagdes coletadas.

Para efeito de estudo, lesdo musculoesquelética esportiva
foi considerada como “qualquer queixa fisica sustentada por
um jogador resultante de um jogo de futebol ou treinamento
de futebol, independentemente da necessidade de atengio
médica ou afastamento das atividades relacionadas ao fute-
bol” (Fuller et al., 2006).

Procedimentos

Aslesdes foram caracterizadas quanto ao segmento anato-
mico acometido, mecanismo etiolégico de instalagdo e/ou de
manifestagio dos sintomas, periodo de aparecimento, requi-
sicdo de acompanhamento médico, tempo de afastamento
e quadro sintomdtico de retorno as atividades de pratica de
futebol (Pastre et al., 2004). Quanto 2a localiza¢do anaté-
mica, os agravos foram classificados de acordo com as regi-
6es acometidas, incluindo-se locais em membros inferiores
(MMII) ou outros locais (Fuller et al., 2006). Em relagdo a
mecanismos, as lesdes traumdticas envolveram casos derivados
de contato direto, causado por incidente traumdtico, como
queda ou choque com um oponente. Lesées ndo-traumdti-
cas envolveram casos de lesdo decorrentes de situagbes sem
contato, comuns a circunstincias inerentes ao futebol, como
corridas de velocidade e resisténcia, mudangas ripidas de
movimentos, saltos e aterrissagens. E quanto ao periodo de
aparecimento das lesdes, os casos de lesdo foram distribui-
dos em dois momentos distintos: periodo de treinamento e
periodo competitivo (Vanderlei et al., 2014).

A requisi¢do por atendimento médico foi considerada
nas ocasides em que o participante foi avaliado por algum
profissional da sadde, incluindo-se médico, fisioterapeuta,
enfermeiro, dentista e, ainda, equipes de urgéncia e emer-
géncia (Schmikli, Vries, Inklaar & Backx, 2011). Por sua
vez, o retorno as atividades esportivas foi classificado como
sintomdtico ou assintomitico, de acordo com os relatos do
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participante para cada caso de lesdo que foi documentado.
Para determinacio da severidade da lesdo, foi considerado o
nimero de dias de afastamento da pratica de futebol, levan-
do-se em conta o periodo entre a data de lesdo e o retorno
as atividades (Fuller et al., 2006). Nesse aspecto, a severi-
dade foi definida como: a) leve (1 a 7 dias de afastamento
das atividades esportivas); b) moderada (8 a 21 dias de afas-
tamento das atividades esportivas); e c) severa (acima de 21
dias de afastamento das atividades) (Vanderlei et al., 2014).

Anélise estatistica

Os resultados de varidveis quantitativas numéricas sio
apresentados por meio de medidas de centralidade e varia-
bilidade. O indice de lesdo esportiva a cada 1.000 horas de
prética foi obtido a partir de relagio entre nimero de casos
de lesdo e carga hordria de exposi¢do, multiplicado por 1.000
(Vanderlei et al., 2014). Conforme o delineamento de gru-
pos, idade foi utilizada como varidvel independente, enquanto
caracteristicas gerais e dados relativos a lesdes esportivas
foram considerados varidveis dependentes.

Para andlise da distribui¢do das varidveis numéricas conti-
nuas, utilizou-se do teste de Komogorov-Smirnov. Para ava-
liagdo das caracteristicas antropométricas e ocorréncia de
lesdes a cada 1.000 horas de pritica segundo o grupo etério,
foi utilizada andlise de variancia (ANOVA), complementada
com teste de comparagées de Student-Newman Keuls. J4 os
resultados de histérico e carga hordria de treinamento foram
analisados com emprego de Kruskal-Wallis ANOVA e teste
de Dunn, pois apresentaram distribui¢io nio-paramétrica.

Em relagdo a varidveis categéricas, as informagbes sobre
posicionamento titico de jogo, prevaléncia e caracteristi-
cas de lesdes esportivas sdo expressas no formato descritivo,
utilizando-se de medidas de proporg¢do absoluta e relativa
(%). Para a anilise da prevaléncia geral de lesdes esportivas,
foi utilizado o teste de escore Z para propor¢des binomiais.
Para as andlises das demais varidveis categéricas, levando-se
em conta grupos etdrios e caracteristicas de lesdo, foi utili-
zado o teste do %? ou teste de Goodman para contrastes entre
e dentro de populagdes multinomiais. Para avaliar a associa-
¢do entre varidveis intrinsecas e ocorréncia de lesdo retros-
pectiva, foi utilizada analise de risco relativo (Odds Ratio).
Todas as conclusées estatisticas foram discutidas sob nivel
de significincia de 5%.

RESULTADOS

Na Tabela 1, sdo apresentadas caracteristicas demogra-
ficas e antropométricas, histérico e carga hordria semanal
de treino, além de informagdes sobre a prevaléncia de lesoes
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esportivas segundo faixa etdria. Os grupos foram diferentes
quanto as caracteristicas antropométricas, provavelmente,
devido a diferengas de crescimento e maturagio biolégica.
A média de idade encontrada ficou em 13.3 (+ 2) anos.
A estatura média em 1.61 (£ 0.13) metros. A massa corpo-
ral média em 52.4 (£ 12.8) Kg. E por fim o IMC médio em
19.89 kg/m?. Em relagio ao histérico de treinamento foi
encontrada a mediana de 24 meses, ja para a carga hordria
semanal foi encontrada a mediana de 4.5 horas semanais de
pratica esportiva.

No contexto epidemiolégico, o grupo de participantes
do grupo Sub-17 revelou as maiores taxas de ocorréncia de
lesdo por individuo (0.60 caso/participante), ficando inclu-
sive acima da média geral (0.45 caso/participante). O grupo
de individuos do grupo Sub-11 revelou as maiores taxas de
lesdio esportiva por individuo lesionado (1.46 caso/partici-
pante), embora o nimero absoluto de casos de lesdo tenha

sido maior no grupo Sub-15 (27 casos; Tabela 1). No tocante
a ocorréncia de lesdes a cada 1.000 h de pritica, verificou-
-se um total de 5.2 casos/1.000 h. O Sub-11 mostrou maior
taxa de ocorréncia quando comparado ao Sub-15. Por sua
vez, 0 grupo Sub-17 apresentou o maior indice de lesbes, com
71.4 casos registrados a cada 1.000 h, revelando-se estatisti-
camente diferente dos grupos Sub-13 e Sub-15.

Na Tabela 2 sdo apresentadas as propor¢des de partici-
pantes segundo posicionamento titico de jogo e faixa etdria.
No geral, a menor propor¢io de participantes atuava na posi-
¢do de goleiro, sendo que o grupo Sub-13 mostrou a maior
propor¢io de participantes nessa posi¢do. Na categoria Sub-
11, a proporgio de goleiros foi nula, mostrando-se estatisti-
camente diferente em comparagio as posi¢des de zagueiro,
meio-campo e ataque. Entre zagueiros, o grupo Sub-17 reve-
lou a menor prevaléncia de participantes, quando comparado
aos grupos Sub-13 e Sub-15.

Tabela 1. Caracteristicas gerais dos participantes, segundo faixa etaria.

Grupo (faixa etaria)

Variavel
Sub-11

Sub-13 Sub-15

Total
Sub-17

Idade (anos) 10.6+£0.5 12.6+£0.5 14.5+0.5 16.3+0.5 13.3+2.0
Estatura (cm) 1.47+£0.08 1.58+ 0.09* 1.68+ 0.09** 1.72+ 0.09** 1.61£0.13
MC (kg) 41.4+10.6 48.6+ 10.4* 59.0+ 11.1* 61.3+10.8* 52.4+12.8
IMC 18 (16-21) 19 (17-21) 20 (19-22)** 20 (19-23) 19 (18 - 22)
HT (meses) 16.0 (14.0) 36.0 (48.0)* 36.0 (62.5)* 23.0(87.7) 24.0 (49.0)
CHSem (h) 4.0(2.5) 4.5(1.0) 4.5 (2.0)* 6.0 (4.0)* 45(2.0
LE/IL 1.46 1.12 1.13 1.15 1.19
LE/Individuo 0.48 0.37 0.45 0.60 0.45
LE/1.000 h 52(7.1) 1.0 (4.4) 0.2 (1.3)* 71.4 (165.1)* 52(7.9)
LE (casos) 19 19 27 15 80
Participantes (n) 40 51 60 25 176

MC: massa corporal; IMC: indice de massa corporal; HT: histérico de treinamento; CHSem: carga horéaria semanal de pratica esportiva; LE/IL:
taxa de ocorréncia de lesdes esportivas por individuos lesionados; LE/Individuo: taxa de ocorréncia de lesdes esportivas por individuo; LE:
lesdo esportiva. Resultados de idade, estatura e MC apresentados em média e desvio-padrao. ANOVA e teste de Student-Newman Keuls;
*p< 0.05 em comparagdo ao Sub-11; *p< 0.05 em comparagéo ao Sub-13. Resultados de HT e CHSem apresentados em mediana e intervalo
interquartilico; Kruskal-Wallis ANOVA e teste de Dunn; *p< 0.05 em comparacao ao Sub-11; #p< 0.05 em comparagdo ao Sub-13.

Tabela 2. Distribuicado absoluta e relativa (%) de participantes segundo posicionamento de jogo e grupo etério.

Grupo (faixa etéria)

Posicao Total
Sub-11 Sub-13 Sub-15 Sub-17

Goleiro 0(0.0) 5(55.6)* 3(33.3) 1(11.1) 9(5.2)

Lateral/ala 2(9.1) 8 (36.4) 9 (40.9) 3(13.6) 22 (12.6)
Zagueiro 9 (23.1)# 12 (30.8) 16 (41.0) 2(5.1)1§ 39(22.4)
Meio-Campista 10 (22.7)# 11 (25.0) 17 (38.6) 6(13.6) 44 (25.3)
Atacante 19 31.7)# 14 (23.3) 16 (26.7) 11(18.3) 60 (34.5)

#p< 0.05 vs. Goleiro; *p< 0.05 vs. Sub-11; tp< 0.05 vs. Sub-13; §p< 0.05 vs. Sub-15; Teste de Goodman para contrastes entre e dentro de
popula¢des multinomiais.
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Na Figura 1A, é apresentada a prevaléncia de LE entre todos
os participantes, que abrangeu 38% de atletas, uma propor¢io
estatisticamente menor do que o nimero de atletas com histérico
nulo de lesdes. J4 na Figura 1B, é apresentada a prevaléncia de
lesdes musculoesqueléticas segundo o grupo etdrio. Ndo foram
constatadas diferencas estatisticamente significativas entre os
grupos (p= 0.54). No aspecto descritivo, o grupo Sub-17 reve-
lou o maior indice de prevaléncia (52%), seguido por Sub-15
(40%), Sub-11 (32.5%) e Sub-13 (32.3%), respectivamente.

Na Tabela 3, sdo apresentadas as propor¢des de lesdes

esportivas segundo local anatémico, mecanismo, momento

Prevaléncia (%)

Grupo Etério

Figura 1. (A) Prevaléncia de leses musculoesqueléticas
esportivas no futebol; teste Z (p= 0.003); (B) prevaléncia de
LE segundo faixa etéria; teste x? (p> 0.05).

e grupo etdrio. Levando-se em conta o efeito de grupo, ndo
foram constatadas diferencas estatisticamente significativas.
No contexto descritivo, quanto ao local de instalagio, obser-
va-se maior prevaléncia de lesdes nos membros inferiores
em todas as faixas etdrias. No total geral, foram registradas
66 lesdes em membros inferiores (82.5%). Em relagio aos
demais locais anatémicos, foi encontrada prevaléncia de 11
lesées em membros superiores no geral (4 lesdes no Sub-11,
4 lesdes no Sub-13 e 3 lesdes no Sub-15), duas (2) lesdes na
regido do tronco/coluna (sendo um caso no Sub-15 e outro
no Sub-17) e apenas uma lesdo de cabega no grupo Sub-
13. Quanto ao mecanismo, apenas o grupo Sub-13 mostrou
maior prevaléncia de lesdes por trauma. Considerando-se
o momento (circunstincia) de instalagio, ndo foram cons-
tatadas diferencas significativas entre treino e competi¢io.
NaTabela 4, é apresentada a frequéncia de lesées muscu-
loesqueléticas esportivas de acordo com severidade, retorno,
recorréncia e requisi¢io de tratamento segundo o grupo etd-
rio. Em termos de severidade, o grupo Sub-15 mostrou maior
proporgio de lesdes graves, quando comparado ao grupo Sub-
11. Considerando-se o retorno, embora a maioria dos relatos
tenha integrado casos assintomdticos ao retorno, nio foram
verificadas diferencas entre os grupos. Situagio similar envol-
veu a andlise de recorréncia e requisi¢do para tratamento; em
sua maioria, as lesdes registradas envolveram casos de insta-
lagdo primdria e sem busca por tratamento, respectivamente.
Na Figura 2, é apresentada a distribuicio de lesdes muscu-
loesqueléticas em membros inferiores, segundo local de insta-
lagdo. O segmento anatdémico mais acometido foi tornozelo/pé
com 30 lesdes reportadas (45.5%), seguido por coxa/quadril,
com 16 casos (24.2%). Em sequéncia, tem-se o joelho com
13 lesbes (19.7%) e perna, com sete casos de lesio (10.6%).
NaTabela 5,¢é mostrada a distribuigdo de lesdes musculoes-
queléticas segundo combinagbes entre mecanismo e regido ana-
tomica, e severidade e regido anatdmica, considerando-se apenas

Tabela 3. Distribuicdo absoluta e relativa (%) de lesGes musculoesqueléticas segundo local, mecanismo, momento de

instalacdo e grupo.

Grupo (faixa etaria)

Variavel
Local MMII 15(22.7) 14(21.2) 23 (34.8) 14(21.2) 66 (82.5)
Outro 4 (28.6) 5(35.7) 4 (28.6) 1(7.1) 14 (17.5)
Mec. Nao-Trauma 12 (27.3) 8(18.2) 4(31.8) 10 (22.7) 44 (55.0)
Trauma 7(19.4) 11 (30.6) 3(36.1) 5(13.9) 36 (45.0)
Morm. Treino 16 (32.0) 11 (22.0) 6 (32.0) 7 (14.0) 50 (62.5)
Competicdo 3(10.0) 8 (26.7) 1(36.7) 8 (26.7) 30(37.5)

MMII: membros inferiores; Mec.: mecanismo de instalagdo de lesdo; Mom.: momento; Teste de Goodman para contrastes entre e dentro de

populagdes multinomiais (p> 0.05).
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0s casos com acometimento em membros inferiores. Em rela-
¢do as lesdes traumdticas, a proporgio de casos em tornozelo/pé
foi maior do que em coxa/quadril. Em termos de severidade, os
casos leves tiveram maior concentrago no segmento tornozelo/
pé, quando comparado regido da perna. Entre os casos modera-
dos, lesdes em tornozelo/pé foram mais prevalentes do que as
demais, notadamente, em comparagio a coxa/quadril.

Na Tabela 6, sdo apresentadas medidas de risco relativo
(odds ratio) para analise da associagdo entre varidveis intrin-
secas, segundo dois diferentes desfechos: ocorréncia de lesio
musculoesquelética e lesio em MMII. A dominancia esquerda
mostrou-se associada com maior chance para instalagio de
lesdo em MMII (7.40 vezes) no Sub-13, e de lesio musculo-
esquelética (4.63 vezes) no grupo Sub-15. O aumento da carga
hordria semanal de treinamento (exposi¢io) foi também asso-
ciado com maior chance de lesdo no Sub-15 (146%; p< 0,05).
Da mesma forma, maior exposi¢io se associou com maior
chance de ocorréncia de lesio musculoesquelética no Sub-17.

DISCUSSAO

Com a execugio deste trabalho, teve-se por objetivo ana-
lisar a prevaléncia e descrever as caracteristicas de lesdes mus-
culoesqueléticas esportivas entre jovens de um projeto social
de pritica de futebol em contexto recreativo e esportivo, esta-
belecendo-se relagdes com a faixa etdria. Ao analisarmos os
dados obtidos, foi observado que o grupo Sub-17 revelou as
maiores taxas de ocorréncia de lesdo retrospectiva e atingiu,
inclusive, valores acima da média geral da casuistica estudada.

Em geral, essa categoria é considerada um grupo etério de
transi¢do, em que os praticantes precisam se adaptar a niveis
cada vez mais altos de competitividade, aliada a importante

pressdo externa advinda de pais/responséveis e da prépria equipe
(Cezarino, Griininger & Scattone Silva, 2020). Nessa idade, é
comum que se inicie o processo de profissionalizagdo esportiva.
Em clubes profissionais, a maioria dos contratos sio assina-
dos entre 15 e 17 anos de idade. Em paralelo, o aumento da
idade se correlaciona com a ampliagio da instalagdo de lesées,
como jd foi demonstrado em outros trabalhos (Bastos et al.,
2013; Cezarino et al., 2020; Kemper et al., 2015). De fato,
os grupos Sub-15 e Sub-17 mostraram os maiores indices de
carga hordria semanal de treinos (Tabela 1), o que se desta-
cou entre os principais atributos preditores da instalagdo de
les6es nessas faixas etdrias (Tabela 6).

Ja no grupo Sub-11, foram obtidas as maiores taxas de
LE por participante lesionado, o que revela maior indice de
recorréncia de lesbes. Provavelmente, esse resultado pode
ser derivado de menor condicionamento fisico e técnico
de participantes nessa idade, o que é comum no processo
de iniciagdo esportiva (Vanderlei et al., 2014). De um total

Frequéncia absoluta (n)

Local anatémico de instalacao

Figura 2. Distribuicdo de lesdes musculoesqueléticas em
membros inferiores, segundo local anatdmico de instalagao.

Tabela 4. Distribuicdo absoluta e relativa (%) de lesées musculoesqueléticas segundo local, mecanismo, momento de
instalacdo e grupo.

Grupo (faixa etaria)

Leve 15 (30.6) 13 (26.5) 15 (30.6) 6(12.2) 49 (61.3)

SEV Moderada 3(27.3) 1(9.0) 4 (36.4) 3(27.3) 11 (13.7)
Grave 1 (5.0 5(25.0) 8 (40.0)* 6 (30.0) 0 (25.0)

RET ASS 15(26.3) 14 (24.6) 20 (35.1) 8(14.0) 57(71.3)
SIN 4(17.4) 5(21.7) 7 (30.4) 7 (30.4) 23(28.7)

REC Nao 13(19.4) 17 (25.4) 24 (35.8) 13(19.4) 67 (83.8)
Sim 6(46.2) 2(15.4) 3(23.1) 2(15.4) 3(16.2)

TRA Nao 16 (25.8) 12(19.4) 20 (32.3) 14 (22.6) 62 (77.5)
Sim 3(16.7) 7(38.9) 7(38.9) 1(5.6) 8(22.5)

SEV: severidade; RET: retorno; REC: recorréncia; TRA: tratamento, #p< 0,05 vs. Leve; *p< 0,05 vs. Sub-11; Teste de Goodman para contrastes
entre e dentro de populagdes multinomiais.
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Tabela 5. Distribuicdo absoluta e relativa (%) de lesdes musculoesqueléticas segundo mecanismo, severidade e regido

Regido anatomica

anatémica de instalag3o.

Variavel
Coxa/quadril Joelho Torn. /Pé
Mocan. N&o-Trauma 9 (25.0) 6(16.7) 5(13.9 16 (44.4) 36 (54.5)
Trauma 7(23.3) 7(23.3) 2(6.7) 14 (46.7)1 30 (45.5)
Leve 12(27.9) 9(20.9) 5(11.6) 17 (39.5)F 43 (65.2)
Severidade Moderada 0 (0.0/# 2(22.2) 1(11.1) 6 (66.7)* 9(13.6)
Grave 4 (28.6) 2(14.3) 1(7.1) 7 (50.0) 14 (21.2)

Mecan.: mecanismo de instalagéo de lesdo; Torn. /Pé: complexo tornozelo/pé; o< 0.05 vs. Perna; Teste de Goodman para contrastes entre
e dentro de popula¢des multinomiais.

Tabela 6. Anélise da associacdo entre variaveis intrinsecas e desfechos de lesdo esportiva (LE) e lesdo em membros inferiores
(LMI), segundo o grupo etério.

Massa 1.04 0.19 1.03 0.22
Estatura 1.22 0.96 0.18 0.68
IMC 1.17 0.06 1.16 0.08
Sub-11 H. Treino (meses) 0.99 0.55 0.98 0.35
CHS (h) 1.13 0.47 1.21 0.30
Dominéancia 0.66 0.59 0.53 0.46
Posicao 1.90 0.11 1.73 0.19
Massa 1.02 0.46 0.98 0.59
Estatura 3.88 0.68 0.24 0.70
IMC 1.09 0.40 0.97 0.77
Sub-13 H. Treino (meses) 1.02 0.08 1.02 0.06
CHS (h) 1.06 0.54 0.86 0.29
Dominéancia 4.27 0.12 7.40 0.03*
Posicdo 0.95 0.86 1.10 0.76
Massa 1.02 0.46 1.00 0.86
Estatura 30.00 0.24 3.29 0.68
IMC 1.01 0.95 0.95 0.60
Sub-15 H. Treino (meses) 1.01 0.32 1.00 0.54
CHS (h) 1.46 0.02* 1.42 0.03*
Dominancia 4.63 0.04* 2.47 0.18
Posicao 1.01 0.97 1.21 0.50
Massa 0.99 0.89 1.01 0.69
Estatura 7.27 0.67 55.10 0.40
IMC 0.95 0.68 1.00 0.99
Sub-17 H. Treino (meses) 1.00 1.00 1.00 0.85
CHS (h) 2.06 0.03* 1.31 0.07
Dominéancia 0.36 0.43 0.42 0.51
Posicdo 0.64 0.27 0.67 0.32

OR: odds ratio (razéo de chance); IMC: indice de massa corporal; H. Treino: histérico de treino; CHS: carga horaria semanal de treinamento;
*p< 0.05; Anélise de Risco Relativo (Odds Ratio).

28 Motricidade, 2023, vol. 19, n. 1, pp. 22-31



TN Zuffo, PF Martinez, HEG Nunes, CP Reis, SA Oliveira-Junior

de 80 casos, foram registradas 50 lesées (62,5%) com ins-
talagio derivada de circunstancias de treino. Além disso, o
grupo Sub-11 concentrou quase metade dos casos de reci-
diva de lesdes (46,2%), o que foi superior a dados prévios,
que mostraram indices de recorréncia de 10% (variagio de
8,4 a 13,9%) (Powell & Barber-Foss, 1999). Sendo assim,
medidas de prevencdo podem ser adotadas pois a presenca
de lesbes prévias ¢ um importante preditor de novas lesdes,
aliando-se a reabilitagdo inadequada e cicatrizagio incompleta
(Cezarino et al., 2020; Freckleton, Cook, & Pizzari, 2014).

Com maior histérico de pritica, o Sub-17 apresentou
certa paridade na distin¢do entre treinos e competi¢des,
com prevaléncia ligeiramente superior no periodo competi-
tivo. Como j4 referido anteriormente, a maior ocorréncia de
LE no Sub-17 pode ser estar relacionados ao maior envol-
vimento competitivo no esporte, repercutindo em estimulos
fisicos de alta intensidade e menores periodos de recupera-
¢do (Vanderlei et al., 2014). Com a maior competitividade e
condicionamento técnico, fatores extrinsecos como deman-
das e contextos especificos de posi¢do de jogo e da partida
de futebol podem contribuir para a instalagio de lesdes
(Teixeira et al., 2021). Da mesma forma, monitoramento de
carga inadequado e acimulo de carga de trabalho derivado
de calendério mais denso contribuem para maior chance de
instalagdo de lesdo (Teixeira et al., 2021). Essa condigio foi
confirmada no grupo Sub-17, pois o aumento da exposi¢io
resultou em mais chance de lesio esportiva (Tabela 6).

Esportistas jovens e com maior histdrico de treinamento e
exposi¢do semanal reportaram mais casos de lesio em estudos
prévios (Bastos et al.,2013; Vanderlei et al., 2014). Porém, ndo
ha consenso entre diferentes trabalhos, pois hé relatos de maior
predominancia de lesdes durante competicdes (Hootman, Dick
& Agel, 2007; Turbeville, Cowan, Owen, Asal & Anderson,
2003). No entanto, cabe ponderar que uma investigacio foi
realizada com andlise de 15 modalidades esportivas (Hootman
etal.,2007), enquanto outro trabalho envolveu praticantes de
futebol americano (Turbeville et al., 2003). Noutra fonte, os
autores documentaram propor¢des mais similares para lesoes
com instalagio durante treinamentos (48,5%) e jogos (51,5%)
(Rechel, Yard & Comstock, 2008).

Por outro lado, em geral, a maioria dos participantes nio
apresentou histérico prévio de LE relacionadas com a pritica
de futebol (Figura 1A). De fato, a casuistica de estudo foi cons-
tituida por participantes de um projeto social que, em grande
parte, detém objetivos voltados para o contexto recreacional,
além da iniciagdo esportiva. Com isso, a estruturagio de trei-
namentos periodizados voltados para rendimento ocupa plano
secunddrio. Ainda assim, no aspecto nosogréfico, no presente

estudo, encontrou-se maior predominio de leses em membros

inferiores (Tabela 2), num total de 66 casos (82,5%), seguido
de agravos em membros superiores, com 11 lesbes reporta-
das (13,8%). Esses resultados corroboram achados similares
encontrados em intmeros estudos prévios (Cezarino et al.,
2020; Clausen et al., 2014; Ergtin, Denerel, Binnet, & Ertat,
2013; Vanderlei et al., 2014). Esse alto predominio de lesdes
em membros inferiores é facilmente explicado pelo fato de
que a pratica de futebol envolve majoritariamente desloca-
mentos corporais em atividades diversas, como corridas, sal-
tos e mudangas bruscas de dire¢do (Vanderlei et al., 2014).

Além disso, o segmento anatdmico mais acometido por
casos de lesdo foi tornozelo/pé com 30 ocorréncias (45,5%).
Com efeito, estudos anteriores revelaram que as regides de tor-
nozelos e pés foram os locais mais acometidos por lesées no
futebol (Bastos et al., 2013; Junge, & Dvorak, 2004; Watson
etal.,2019).J4 outros estudos mostraram uma prevaléncia maior
para lesdes em joelhos, com medidas entre 25 (Clausen et al.,
2014) e 36% (Kakavelakis, Vlazakis, Vlahakis, & Charissis,
2003). O maior predominio de agravos em tornozelo/pé pode
decorrer de gestos repetitivos em termos de impacto mecanico
aliado a técnica mal executada, incluindo-se erros técnicos ao
chutar a bola. Além desses aspectos, em geral, criancas e ado-
lescentes sdo mais suscetiveis a desenvolver lesdes de entorse
do tornozelo em razio da imaturidade biolégica em relagio ao
controle motor € constitui¢io osteoarticular (Murata, Kumai
& Hirose, 2021; Teixeira et al. 2021; Teixeira et al. 2022).

Em relagio ao mecanismo, foi constatado maior predo-
minio de lesdes ndo-traumiticas (55%), totalizando 44 casos
registrados em comparagio a 36 casos (45%) de condigdes
resultantes de causas traumdticas. Em geral, condi¢des nao-
-traumdticas podem estar relacionadas a aspectos biomecéni-
cos ligados a agbes especificas e/ou gastos metabdlicos envol-
vidos no esporte, incluindo-se aspectos técnicos relacionados
4 demanda motora (Hootman et al., 2007; Vanderlei et al.,
2014). Nesse contexto, maior prevaléncia de lesdes ndo-trau-
miticas pode sugerir menor acurdcia técnica e fisiolégica em
termos de execugdo de gestual esportivo, algo comum no
processo de inicia¢do esportiva. No que diz respeito a seve-
ridade, lesdes menos severas e classificadas como leves des-
tacaram-se como a maioria dos relatos obtidos, num total de
49 casos (61,3%). Esse quadro pode decorrer, uma vez mais,
de caracteristicas da amostra estudada, levando-se em conta
que foi constituida por participantes em processo de inicia¢io
esportiva e vinculados a um projeto social. Por conseguinte, os
treinamentos sio caracterizados por menor competitividade
e contato fisico de menor intensidade e menos frequentes
quando comparados a piblicos com maior histérico de trei-
namento, como sugerido por outros autores (Rechel et al.,
2008; Vanderlei et al., 2014).
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Quanto ao retorno as atividades esportivas apés lesio, 57
casos (71,3%) tiveram retorno assintomatico, corroborando com
a maior prevaléncia de casos leves. Da mesma forma, em relagio
a busca por tratamento, constatou-se maior predominéncia de
relatos sem necessidade de algum suporte médico ou terapéutico
(62 casos). Além do contexto de severidade, ndo é descartado que
problemas de acesso a tratamento de satide bem como auséncia
de servigo especifico contribuam para o baixo indice de suporte.
Mesmo para casos leves e assintomaticos, reabilitagio adequada
e medidas de prevengio sdo fundamentais para a satide funcio-
nal e longevidade no esporte (Radelet, Lephart, Rubinstein,
& Myers, 2002; Vanderlei et al., 2014). Nesse aspecto, a coleta
de dados de lesdes por meio de inquéritos de morbidade tem
sido utilizada com frequéncia em estudos envolvendo atletas de
alto rendimento (Pastre et al., 2004) e esportistas de diferentes
modalidades e faixas etirias (Onaka et al., 2017; Pastre et al.,
2004; Vanderlei et al., 2013). Sendo assim, os resultados desse
trabalho podem servir para a proposicio de agbes profiliticas e
terapéuticas voltadas para o cuidado de lesdes musculoesque-
léticas decorrentes da pratica sistemdtica de exercicio fisico e
treinamento esportivo (Hespanhol Junior, Costa, Carvalho, &
Lopes, 2012; Silva et al., 2011).

Nio obstante, ndo se pode descartar o alto potencial de viés
de informagio levando-se em conta a baixa precisio relacionada
arelatos provindos de inquéritos, especialmente quando utiliza-
dos para avaliar criangas e/ou adolescentes. Em estudo prévio,
Vanderlei et al. (2017) obtiveram valores de indice Kappa na
faixa de 0,20 a 0,39 na andlise de concordincia entre informa-
¢Oes prospectivas e retrospectivas, ao final de quatro meses de
acompanhamento de jovens esportistas. Tal fato pode decorrer
de lapsos de meméria por parte dos participantes, ou ainda, da
falta de entendimento correto para devido detalhamento dos
casos de lesdo. Além disso, potenciais efeitos advindos do acu-
mulo de treinamento e exposi¢do ndo foram monitorados e
deveriam ser avaliados em estudos futuros. Portanto, torna-se
necessdrio que investigacdes em delineamento prospectivo e com

uso de ferramentas mais acuradas sejam realizadas futuramente.

CONCLUSOES

A maioria dos participantes ndo apresentou histdrico prévio
de LE relacionadas com a pritica de futebol, com 109 parti-
cipantes (62%) registrando auséncia de lesdes. A maior preva-
léncia de lesdes musculoesqueléticas entre jovens praticantes de
futebol envolveu agravos em membros inferiores na regifo de
tornozelo/pé, de severidade leve e nio requereram tratamento.
A instalagio de lesdes retrospectivas mostrou-se maior nos gru-
pos de faixa etdria superior a 13 anos e foi diretamente associada

com o aumento da exposi¢do a prética esportiva de futebol.
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Predictive factors of the setting
performance and distribution per game
complex in junior female volleyball
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, Aikaterini Oikonomopoulou’ @,

, Karolina Barzouka'

The present study aimed to analyse the associations between spatiotemporal characteristics of the setting and the origin of the ball

in terms of the game complexes for junior female volleyball teams. Multinomial logistic regression and multiple correspondence

ABSTRACT

analysis were applied to analyse 3.675 setting actions (Complex I= 1.593, Complex II= 2.082) in the final phase of the Greek Junior
Championship. Results showed that the origin of the ball from the left lane of the court eases the setter for an accurate setting
during Cl while passing from the right lane incommodes the setter during Cll. Regarding setting zone, for accurate setting, odds
are increased by 3.2 for zone 4 during Cl while decreased by 23.8 for zone 3 during ClI. The junior setters’ distribution of setting is

predictable and creates favourable conditions for the opponent to deal with it. The improvement of junior female setters’ ability

to follow the team’s offensive tactic regardless of the ball’s origin, to manipulate passes received from the right lane of the court

during Cll and the acceleration of setting tempo for the wing hitters could be training goals for coaches.

KEYWORDS: game analysis; junior female; skills; setting; multinomial logistic regression; correspondence analysis.

INTRODUCTION

In modern volleyball, performance analysis is becoming
increasingly important. In particular, match analysis lies in

the provision of statistical data and insights into players’

behaviours in certain game situations. Many studies have
investigated the performance of players to identify the
factors that result in improved efficiency in training and
the game (Drikos, Barzouka, Nikolaidou & Sotiropoulos,
2021; Giatsis, Drikos, & Lola, 2022; Melendez-Nieves,
Rodriguez-Torres & Santiago Celeste, 2020; Oliveira,
Valladares, Miguel Teixeira Vaz & Vicente Jodo, 2016).
Among these, setting is considered to determine the effec-
tiveness of the next action and, to some extent, the final
result of the match (Palao, Santos & Urefia, 2004). Indeed,
setting is an essential skill in volleyball, both technically
and tactically, as it affects the attack while the setter is the
player responsible for organising the game (Busca & Febrer,
2012). Setter is the player who decides to set the ball to the
attackers, considering the constraints that arise during the

game (Vujmilovi¢ & Karalic, 2013). Setters’ objective is to
create favourable conditions for the attack of their team by
utilising the offensive abilities of their teammates to the
detriment of the opponent’s defence (Afonso, Mesquita,
Marcelino, & Silva, 2010). Although both pass and setting
are considered “non-scoring skills” (Kitsiou, Sotiropoulos,
Drikos, Barzouka & Malousaris, 2020), studies have shown
that the effect of the attack is directly dependent on them
(Costa, Afonso, Barbosa, Coutinho & Mesquita, 2014;
Drikos, Ntzoufras & Apostolidis, 2019). It has been found
that due to the hierarchical nature of the game, the perfor-
mance in the passing affects the setter’s strategy and the
effectiveness of the attack after reception or after defence
(Costa et al., 2016; Costa et al., 2018). The circular and
sequential nature of volleyball (Ugrinowitsch et al.,2014)
results in two game sequences: the I sequence or side-out
(CI) and the defensive sequence (CII) (Bergeles, Barzouka
& Nikolaidou, 2009). CI involves the organisation of the
attack (Afonso et al., 2010) and consists of the actions of
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reception, setting and attack, as well as coverage of the
attack (Silva, Lacerda & Jodo, 2013). The primary goal of CI
is to neutralise the opponent’s serve to organise the attack
smoothly, to gain the point and the right to serve (Zhang,
2000). CII is known as the defensive sequence and includes
the skills of the serve, the block, the ground defence, the
setting and the counterattack performed sequentially. In
the context of CII, the ball does not reach the setter with
the best conditions (Costa, Afonso, Brant & Mesquita,
2012), and as a result, the setting tempo is slow (i.e. 2™
and 3" tempo), and the attack takes place mainly towards
the edges of the net (Loureiro et al., 2017). Given that in
volleyball, the attack is performed at 3 different tempos,
as they are calculated from the flight duration of the ball,
it is considered that the shorter the flight of the ball, the
more effective the attack will be (Bergeles et al., 2009).
However, high-level setters can achieve optimal settings
even under difficult conditions (Papadimitriou, Pashali,
Sermaki, Mellas & Papas, 2004; Zetou, Moustakidis,
Tsigilis & Komninakidou, 2007) by varying the spatio-
temporal characteristics of their team attack with the ulti-
mate goal of achieving high efficiency in critical periods
that determine the result in sets (Marcelino, Sampaio &
Mesquita, 2012).

Although the relationship between pass (reception
or defence), setting efficiency and attack performance
is considered important at every level (Gonzélez-Silva,
Dominguez, Ferndndez-Echeverria, Rabaz & Arroyo, 2016),
it is typically strong in developmental ages (Dias, Lima,
Clemente & Silva, 2019). At these ages, the technical skills
are under development (Gonzélez-Silva et al., 2016), and
as a consequence, the quality of the setting decreases when
the quality of passing is moderate or low (Espa, Vavassori,
Leén Rodriguez, Gonzilez Ortiz & Urefia Espa, 2011).
Given that the physical characteristics and technical skills
of junior female volleyball players are not as developed as
those of adults (Inkinen, Hiyrinen & Linnamo, 2013), it
is very likely that the limited knowledge of what consti-
tutes a setting will lead to divergent assessments of per-
formance in both training and competition. Therefore, a
thorough investigation of the performance of the setting
performed by setters participating in the national junior
female championship could contribute to clarifying the
parameters of the game that lead to success. The present
study aimed to analyse the associations between setting
performance, spatiotemporal characteristics of the set-
ting, pass type and performance, as well as the origin of
the ball in terms of each one of the game complexes for

junior female volleyball teams.

METHODS

Sample

This study is observational research, and an observational
design (pluralistic, intrasessional and multidimensional) was
used (Anguera, 2013). The sample consisted of the observa-
tion of 24 matches from the final phase of the 2016 Greek
under 20 (U20) female Championship, totalling 3675 of
passing and setting actions (Cl= 1593, CII= 2082). Passing
in this study was described as the first touch with the ball of
a team during CI (serve’s reception) or CII (defence). Failure
passes (serve’s reception or defence) were excluded from the
sample since they did not allow the continuation of action
and the subsequent accomplishment of the setting. Before
any analysis, data were checked for missing values, and char-
acteristics of independent variables that had a frequency <
2% were excluded from the analysis. Within this frame, the
category of setting in zone 5 has been removed due to the
small proportion (< 2%) of responses for these options.

Before any analysis, data were checked for missing val-
ues, and characteristics of independent variables that had a
frequency < 2% were excluded from the analysis. Within this
frame, the category of setting in zone 5 has been removed
due to the small proportion (< 2%) of responses for these
options. So, the sample for this analysis consisted of 3675
setting actions (CI= 1593, CII= 2082).

Measures
For the identification and selection of independent vari-
ables and to represent relevant and important aspects of set-
ting performance, the independent variables in this study
were in line with previous research in volleyball (Afonso
et al., 2010; Afonso, Esteves, Aratjo, Thomas & Mesquita,
2012; Gonzilez-Silva et al., 2016):

1. Complex of the game. The categories are Complex I
(CI), defined as the situation when the team performs
the actions of serve’s reception, setting and attack in
sequential order, and Complex I1 (CII), defined as the
situation when the team performs the actions of the
block, pass, setting and counter-attack in sequential
order (Zhang, 2000);

2. Rotation of the team in reception (R1, R2, R3, R4,
R5, R6) for CI;

3. Position of the setter (front row when the team is in
R4, R3, R2 and back row when the team is in R1,
R6, R5) for CII;

4. Pass zone was defined as the origin of the ball before
setting. To assess the reception and defence area, the

court was divided into 9 equal areas, measuring 3x3
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m (9 m?), as suggested by Stankovic, Ruiz-Llamas,
Peric and Quiroga-Escudero (2018). The names
of the areas were derived from the location of the
zones on the horizontal axis of the court [(Front-F),
(Central-C), (Back-B) zone] and on the vertical axis
[(Left-L), (Middle-M), (Right-R) zone]. For results
analysis, the nine areas of reception and defence were
merged into three lanes concerning the vertical axis
of the court [Left (LL)- Middle (ML)- Right Lane
(RL) on a vertical view]. The mapping of the court
is presented in Figure 1;

5. Pass type was defined as the technique used by the
passer during a pass. The categories of pass type
were basic forearm pass, side forearm pass and
emergency pass;

6. Pass performance was defined as the effect obtained
during the pass (reception of serve or defence). For the
evaluation of the quality grade of the pass, a 5-level
tactical rating scale was used (Eom & Schutz, 1992).
"The levels of the entire evaluation scale were error (E),
moderate (M), good (G), very good (VG) and excel-
lent (EX);

7. Setting performance was defined as the effect obtained
during setting. For the evaluation of the grade of the
quality of the setting, a 5-level tactical rating scale was
used (Eom & Schutz, 1992). The levels of the entire
evaluation scale were error (E), moderate (M), good
(G), very good (VG) and excellent (EX). For results
analysis, the five levels of setting performance were
merged into three levels, such as inaccurate (error and
moderate), good and accurate (very good and excel-
lent) setting.

Left Middle Right

lane lane lane
FL FM FR
CL CM CR
BL BM BR

Figure 1. Nine-area subdivision of the volleyball court used
to define the area of the serve direction.
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8. Setting zone was defined as the area of the court where
the attack strike was made. The categories were: posi-
tions Z1, 76,725, Z4, 73, and Z2. If the attacker’s
feet were in two adjacent zones, the airspace where
the attack took place was considered the attack zone;

9. Setting tempo was defined as the interaction between
the moment the setter contacted the ball and the start
of the attacker player approach (Afonso et al., 2010).
The categories were: 1% tempo (the attacker jumps
simultaneously or immediately after the setter touches
the ball), 2" tempo (the attacker performs two or three
steps after the setting) and 3 tempo (the attacker
starts the approach when the ball reaches the higher

point of trajectory after leaving the setter’s hands).

Instruments and procedures

All games were recorded from a top viewpoint, as a camera
was positioned 3 meters above the ground, about 6-8 meters
behind the back-court line. A Sony camera with 1080p HD
definition of 60 Hz was used. A three-member group of
experienced coaches with professional coaching experience
of over 15 years who hold a PhD and served as junior and
senior national team coaches assessed passing and setting
characteristics. Data were registered in worksheets created
with Microsoft Excel and later analysed using IBM SPSS
Statistics version 23.0.The reliability of the observations was
assured by the inter-observer and intra-observer agreement
within four weeks intervals to avoid any possible adverse
learning effects established. Ten per cent (10%) of the total
observations were analysed according to the minimum value
given in the literature (Tabachnick & Fidell, 2007). Inter-
rater and intra-rater reliability coeflicients were estimated
using Cohen’s kappa coeflicient. The intra-rater reliability
coefficient Adjusted K Cohen was > 0.901 for each one of
the three observers showing very good values (Tabachnick
& Fidell, 2007). The inter-rater reliability was evaluated in
three randomly selected matches, which were analysed by the
observers. The inter-rater reliability coefficient Adjusted K
Cohen was 0.864, showing a very good value (Tabachnick
& Fidell, 2007).

Statistical analysis

Initially, the descriptive analysis of the variables was
performed to discover the frequencies of each variable per
game complex under study. Multinomial logistic regres-
sion was applied to construct models, one for each complex,
that could determine which of the independent variables is
more relevant to the setting performance. Finally, a multi-
ple correspondence analysis (MCA) to represent graphically
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the information contained in a multiway contingency table
(Greenacre & Blasius, 2006) was carried out on skills data for
both complexes. The interpretation of MCA is based upon
proximities between points in a dimensional map. Statistical
significance was set at p< 0.05.

RESULTS

The frequencies of reported data of independent variables
are presented in Table 1.

The model fitting information of multinomial logistic
regression for both complexes was as above. The predictors of
the model that contained only the intercept, the fit between
the final model and the data improved significantly, for the
CI ¢? (32, N=1.593)= 713.033, p< 0.001, NagelkerkeR*=
0.436 and for the CII * (24, N= 2.082)= 973.260, p< 0.001,
NagelkerkeR?*= 0.460. There was a fairly good model fit

Table 1. Descriptive data concerning variables under analysis.

Variable Category Cl Cll
Inaccurate setting 342 371
Setting Good setting 1,039 1,429
performance
Accurate setting 212 282
Right lane 314 633
Pass zone Left lane 411 527
Middle lane 868 922
Basic forearm pass 927 1,077
Pass type Side forearm pass 466 364
Emergency pass 200 641
Z1 82 89
Z2 334 522
Setting zone Z3 275 242
ZA 789 1033
zZ6 113 196
1st tempo 231 187
f::;‘;”f 2nd tempo 157 219
3rd tempo 1,205 1,676
R1 337
R2 221
Rotation i 21
R4 229
R5 309
R6 283
Setter Front row 854
position Back row 1,228
Total 1,593 2,082

(discrimination among levels of setting performance) for
both complexes based on the relevant performance indica-
tors. Thus, the next step was to examine which parameter
estimates could affect the final model.

As shown in Table 2, significant unique contributions were
made for the CI concerning pass performance, pass zone, set-
ting zone and setting tempo. On the other hand, for the CII,
the statistically significant independent variables were pass
performance, pass zone, pass type, setting zone and setting
tempo. So, from an initial point of view, for both complexes,
the predictors of setting performance are common with the
marginal addition of pass type for CII. However, team rota-
tion in CI and setter position in CII have no contribution.

Parameters estimates and odds ratios with their 95% confi-
dence limits for both complexes are presented in Table 3. Pass
performance as an ordinal variable was treated as a covariate
in the analysis, while nominal variables (pass zone, pass type,
setting zone and tempo) were treated as factors. The stan-
dard interpretation of the multinomial logit is that for a unit
change in the predictor variable, the logistic of comparison
outcome relative to the base outcome is expected to change by
its odds ratio, given that the other characteristics in the model
remain unchanged. Regarding CI, if pass performance were
to increase by one unit, the multinomial log-odds of having a
good than an inaccurate setting would be expected to increase
by 4.746 (95%CI, 3.749-6.008) ceteris paribus all the other
variables. As for the setting zone, the multinomial log-odds
of having a good rather than an inaccurate setting would be
expected to increase for setting zones 4, 2, and 1 instead of
zone 6 by 3.956 (95%Cl, 2.443-6.407),2.568 (95%CI, 1.503—
4.388) and 3.098 (95%CI, 1.546—6.207), while for setting
zone 3 instead of zone 6 would be expected to decrease by
5.387 (given by the reciprocal of .186) and for 1* instead of
3 tempo the log-odds expected to increase by 4.076 (95%CI,
1.261-13.182). In addition, for CI and concerning the mul-
tinomial log-odds of having an accurate than an inaccurate
setting, if pass performance were to increase by one unit, they
were expected to increase by 10.860 (95%Cl, 7.936-14.862).
As for the passing zone, the log odds of having an accurate
instead of an inaccurate setting would be expected to increase
by 2.566 (95%CI, 1.556—4.232) if the origin of the pass is left
instead of from the middle lane of the court. For setting to
zone 4 instead of zone 6, the log odds of an accurate setting
are expected to increase by 3.118 (95%CI, 0.952-10.215),
while for setting to zone 3 instead of 6, the log odds of an
accurate setting are expected to decrease by 6.404 (given by
the reciprocal of .156). As for the setting tempo, setting 1%
and 2 instead of 3 tempo increases the log odds by 13.272
(95%CI, 3.080-57.187) and 3.094 (95%CI, 1.404-6.818).
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Table 2. Predictor's unique contribution in the multinomial logistic regression for both complexes*.

1 Il
Variables 2 Log Likelihood 3 Log Likelihood
g Likelihoo . . og Likelihoo . .
of Reduced Model X el i) of Reduced Model x df Sig.

Pass performance 1,690.839 346.482 2 0.000 1,487.113 430.155 2 0.000
Pass zone 1,359.445 15.087 4 0.005 1,068.016 11.058 4 0.026
Pass type 1,348.427 4.070 4 0.397 1,066.442 9.484 4 0.050
Setting zone 1,418.187 73.830 8 0.000 1,133.207 76.249 8 0.000
Setting tempo 1,378.341 33.984 4 0.000 1,121.442 64.484 4 0.000
Rotation 1,350.215 5.858 10 0.827

Setter position 1,061.735 4778 2 0.092

*The y? statistic is the difference in -2 log-likelihoods between the final model and a reduced model. The reduced model is formed by omitting
an effect from the final model. The null hypothesis is that all parameters of that effect are 0.

Table 3. Parameters estimate contrasting setting performance versus each other level and variable for both complexes.

0,
95% Confidence 95 &
Confidence
Interval

Setting® Variable . X Interval
for Exp(B)

for Exp(B)

Pass 0.000 4.746 3.749 6.008 0.000 5.949 4.611 7.674
Right lane 0.459 1.154 0.790 1.684 0.276 0.833 0.600 1.157
Left lane 0.108 1.339 0.938 1912 0.135 0.772 0.549 1.084
Middle lane®
Basic 0.183 1.326 0.875 2.009 0.008 1.532 1.117 2.102
Side 0.517 1.155 0.746 1.788 0.552 1.116 0.777 1.602
Emergency
Good
setting 71 0.001 3.098 1.546 6.207 0.098 0.591 0.317 1.103
72 0.001 2.568 1.503 4.388 0.117 1.444 0.912 2.285
Z3 0.003 0.186 0.062 0.559 0.000 0.092 0.032 0.265
74 0.000 3.956 2.443 6.407 0.018 1.634 1.087 2.456
Zéb
1st tempo 0.019 4.076 1.261 13.182 0.263 2192 0.555 8.659
2nd tempo 0.717 0.880 0.441 1.755 0.143 1.721 0.832 3.558
3rd tempo®
Pass 0.000 10.860 7.936 14.862 0.000 16.515 12.011 22.706
Right lane 0.082 1.645 0.939 2.881 0.004 0.491 0.303 0.794
Left lane 0.000 2.566 1.556 4.232 0.132 0.691 0.427 1.118
Middle lane®
Basic 0.692 1.153 0.570 2.331 0.055 1.622 0.990 2.658
Side 0.436 1.344 0.639 2.825 0.130 1.597 0.871 2.929
Emergency
';Ct‘;:;te 71 0.174 2.935 0.621 13.862 0.827 1.161 0.303 4.451
72 0.102 2.802 0.816 9.613 0.011 3.308 1317 8.308
Z3 0.039 0.156 0.027 0.908 0.000 0.042 0.009 0.199
74 0.060 3.118 0.952 10.215 0.053 2.398 0.989 5817
be
1st tempo 0.001 13.272 3.080 57.187 0.000 25.656 5.046 130.461
2nd tempo 0.005 3.094 1.404 6.818 0.000 6.983 3.144 15.513
3rd tempo®

2Inaccurate setting is the reference category for the dependent variable (setting performance)
®Reference category for the independent variable
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Regarding CII, if pass performance were to increase by
one unit, the multinomial log odds of having a good rather
than an inaccurate setting would be expected to increase by
5.949 (95%CI, 4.611-7.674) ceteris paribus all the other vari-
ables. As for the pass type, the log odds of having a good than
an inaccurate setting would be expected to increase by 1.532
(95%CI, 1.117-2.102) if the basic forearm pass is used. For
setting to zone 4 instead of zone 6, the log odds of a good
setting are expected to increase by 1.634 (95%CI, 1.087-
2.456), while for setting to zone 3 instead of 6, the log odds
of a good setting are expected to decrease by 10.870 (given
by the reciprocal of 0.092).

In addition, for CI and concerning the multinomial log-
odds of having an accurate instead of an inaccurate setting,
if pass performance were to increase by one unit, they were
expected to increase by 16.515 (95%CI, 12.011-22.706). As
for the passing zone, the log odds of having an accurate rather
than an inaccurate setting would be expected to decrease by
2.036 (given by the reciprocal of 0.491) if the origin of the
pass is from the right instead of the middle lane of the court.
For setting to zone 2 instead of zone 6, the log odds of an
accurate setting are expected to increase by 3.308 (95%CI,
1.317-8.308), while for setting to zone 3 instead of 6, the
log odds of an accurate setting are expected to decrease by
23.808 (given by the reciprocal of 0.042). As for the set-
ting tempo, setting 1*t and 2" instead of 3* tempo increases
the log odds by 25.676 (95%CI, 5.046-130.461) and 6.983
(95%CI, 3.144-15.513).
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Figure 2 displays two-dimensional maps, one for each
complex, as a result of the multiple correspondence analyses
applied to the contingency tables of setting performance data
for each complex. In the left dimensional map setting per-
formance data from CI were presented. The first two dimen-
sions, namely those represented in the map, accounted for
84.2% of the total variance. The first (horizontal) dimension,
explaining 50.5% of the total variance, may be considered to
reflect the trend of setting tempo and selection concerning
the reception performance. Precise (excellent and very good)
receptions evolve transformative into 1% tempo accurate set-
ting in zone 3, whereas moderate or good receptions connect
with 3 tempo setting in zones 1,2, 4 and 6 where opposite
outside hitters and setters attacked. The second dimension
(vertical, 33.7% of the explained variance) may instead reflect
the positive/negative outcome of the setting in respect of the
reception performance and the setting zone. Inaccurate set-
tings lie in the upper part of the plot connected with mod-
erate reception and setting in the back row (zones 1 & 6).

In the right dimensional map setting performance data
from CII were presented. The first two dimensions, namely
those represented in the map, accounted for 72.9% of the
total variance. The first (horizontal) dimension, explain-
ing 42.9% of the total variance, reflects the trend of setting
tempo and selection concerning the pass type and perfor-
mance. Precise passes executed with the technique of basic
forearm pass evolve into 1st tempo accurate setting in zone
3, whereas moderate or good receptions executed with the
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Figure 2. Maps (Cl on the left, Cll on the right) obtained by the multiple correspondence analysis. The maps display the
coordinates of categories of all variables in the two dimensions that capture the highest fraction of the total variable.
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technique of side or emergency pass connect with 3rd tempo
setting in zones 1, 2,4 and 6 where opposite outside hitters
and setters attacked. The second dimension (vertical, 30%
of the explained variance) reflects mainly the distribution of
setting when the sequence of preceding skills was not ideal.
So, moderate passes executed with side forearm or emer-
gency passes evolve into an inaccurate setting in the back
row (zones 1 & 6).

DISCUSSION

The study aimed to analyse the associations between set-
ting performance, spatiotemporal characteristics of the set-
ting, pass type and performance, as well as the origin of the
ball in terms of each one of the game complexes for junior
female volleyball teams. For both complexes, the predictors
of setting performance are common (origin of the ball, pass
performance, setting zone and tempo) with the marginal
addition of the pass type for CII, while the team’s rotation
and setter’s position did not affect the setting performance.

The dominant setting zone for both complexes was zone 4,
as good and accurate settings were more likely to be directed
in zone 4 than the other setting zones, while zone 3 was a
difficult choice for junior female setters as the possibility of
an inaccurate setting increased. This finding is in complete
agreement with the results of previous studies, which found
that at the level of junior female setters, settings to the wing
spikers predominate those in the centre (Inkinen et al.,2013).
A reasonable explanation may lie in the ability of the out-
side hitters to attack effectively even when the setting tempo
is slow (Afonso et al., 2010; Drikos, Sotiropoulos, Gkreka,
Tsakiri & Barzouka, 2023) and the opponent block is well
organised (Aradjo, Castro, Marcelino & Mesquita, 2011;
Millan-Sénchez, Rabago & Urefia-Espd, 2017). In addition,
the presence of the opponent setter in the offensive line in
three out of six rotations seems to create several times favour-
able conditions for the outside hitter given her lower body
height compared to the opposite player and possibly her
less effective block (Sotiropoulos, Barzouka, Tsavdaroglou
& Malousaris, 2019). In the developmental ages, regard-
less of the passing zone of the ball and the game complex,
the setters send the ball with the criterion of confidence
and almost automatically to zone 4 (Gonzalez-Silva et al.,
2016). These options prove that the distribution of the ball
was not affected by its receiving part but was probably due
to the preference of specific attackers (Gonzalez-Silva et al.,
2016; Oikonomopoulou, Barzouka, Sotiropoulos, Drikos &
Noutsos, 2022). This may be because during difficult con-

ditions of offensive organisation, as in CII, female junior
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setters choose the safe selection of zone 4, very often even
at the expense of the equilibrium between the attacking
zones (Gonzilez-Silva et al., 2016). This is considered to be
expected at the developmental ages because both technical
and physical abilities are far from those of adults (Inkinen
et al., 2013). The less dominant setting zone for both com-
plexes was zones 1 and 6 in the defensive line. This is prob-
ably due to the tendency of players to use attacks from the
defensive line not as part of a tactical plan but as a solution
of necessity (Sotiropoulos et al., 2019).

Regarding the performance of the previous action (recep-
tion or defence), the improvement of one unit in the reception
or defence performance increases the possibility of a good or
accurate setting by 4.7 or 10.9 during CI and by 5.9 or 16.5,
respectively. According to this,a balanced relationship between
setting performance and the preceding action was confirmed.
The quality of the pass (reception or defence) affects the set-
ting’s performance. Along the lines of this study’s results, pre-
vious studies have shown the importance of pass quality and
the influence of the setter’s offensive strategy (Costa et al.,
2014, 2016, 2018) for adults. The novel finding of this study
is the quantification of the influence according to the odds of
the multinomial regression model adopted.

Moreover, the origin of the ball was an important variable
for the subsequent setting considered at this level of the game.
When the ball came from the left lane of the court, it assisted
the setter in executing an accurate setting. Nevertheless, the
vast majority of serves performed by women are directed to
the left lane of the court in the area of responsibility of the
outside hitter (Kitsiou et al., 2020). Contrary to this, when
the ball came from the right lane was a disadvantage for
the setter’s performance during CII. The right lane was the
defending area for the setter and maybe provoked additional
difficulties for the setter to set the ball after a block jump or
after a defence position.

Regarding MCA results interpretation, findings suggest
that for CI, quick (1% tempo) setting in zone 3 is deeply
dependent on the quality of serve reception (Costa et al.,
2014), while poor receptions end up to slow tempo inaccu-
rate settings (Millin-Sénchez, Parra-Roy6n, Benitez & Espa,
2020). Additionally, regarding CII, a connection between the
type of pass used by the defenders and the spatiotemporal
characteristics was revealed. Basic forearm pass connects with
a quick (1% tempo) setting in zone, while side forearm pass
or emergency passes evaluated as moderate and transform to
inaccurate setting in the back row (Sotiropoulos et al., 2019).
This is considered to be expected at the developmental ages
because both technical and physical abilities are far from
those of adults (Inkinen et al., 2013).
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However, the analysis of game procedures occurred only
for the Greek U20 female players, the spatiotemporal char-
acteristics of the opponent’s serve and attack were not anal-
ysed, and the influence of the game location (home or away
from home) was not considered, being study limitations

and suggesting caution in the generalisation of the findings.

CONCLUSIONS

Results showed that for both complexes, the predictors
of setting performance are common (origin of the ball, pass
performance, setting zone and tempo) with the marginal
addition of the pass type for CII, while the team’s rota-
tion and setter’s position did not affect the setting perfor-
mance. The origin of the ball from the left lane of the court
eases the setter for an accurate setting during CI, while
passing from the right lane incommodes the setter during
CII. Regarding setting zone, for accurate setting, odds are
increased for zone 4 while decreased for zone 3. The above
results lead to the conclusion that junior setters’ distribu-
tion of setting is predictable and creates favourable condi-
tions for the opponent to deal with it. The improvement of
junior female setters’ ability to follow the team’s offensive
tactic regardless of the ball’s origin, to manipulate passes
received from the right lane of the court during CII and
the acceleration of setting tempo for the outside hitters and
the opposite player could be training goals for coaches of
the specific age category.
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What do the parents perceive, and how it
affects children’s motor competence? An
exploratory study in 5 to 11 years old south
Brazilian children
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The present study examines sex differences regarding children’s self-perceptions and motor competence (locomotor and object

control subtests), parents’ perceptions about their boys' and girls’ competence, and the associations among these variables. Parents

and their children (N=77; M= 8.70, SD= 2.13) participated in the study. The children’s motor competence was assessed using the

ABSTRACT

Test of Gross Motor Development — Second Edition (TGMD-2). The children’s self-perceptions were assessed using the Pictorial
Scale of Perceived Competence and Social Acceptance and the Self-Perception Profile for Children, depending on the child’s age.
The parental perception of their children’s motor competence was assessed using an adapted version of the children’s perceptions
of motor competence. Boys and girls were similar regarding the locomotor subtest; boys showed significantly higher scores for the

object control subtest than girls. Parents' perceptions of children’s motor competence were significantly related to the children’s

motor competence and were the stronger predictor in the locomotor model and the second predictor in the object control subtest

model; sex was the stronger predictor for the object control subtest. Our findings address new information regarding children’s

motor and parents’ motor competence.

KEYWORDS: child; locomotor skills; manipulative skills; motor skills; perceptions.

INTRODUCTION

Childhood is one of the most critical phases of life, and
during this period, motor competence (MC) is influenced by
the immediate contexts that children attend (Duarte, Valentini,
Nobre & Benda, 2022; Fléres, Rodrigues, Copetti, Lopes &
Cordovil, 2019; Flores, Rodrigues, & Cordovil, 2021). Within
the home, parental interaction influences children’s devel-
opment by promoting or inhibiting their behaviour. Parents
selectively structure children’s contexts and organise their
activities to promote action (Duarte et al., 2022; Miitti,

Ray & Roos, 2014; Reed, 1996) that will allow children to
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develop new skills and achieve their full potential. Therefore,
parents need an accurate perception of their child’s MC to
provide better opportunities to boost their development,
learning, and competence (Silva, Flores, Corréa, Cordovil
& Copetti, 2017).

MC describes the person’s ability to be proficient in a
wide range of motor skills and is considered fundamental
for developing healthy lifestyles (Fransen et al., 2014; Luz,
Rodrigues, Almeida & Cordovil, 2016). Thus, MC can influ-
ence and be influenced by children’s engagement in different
movement experiences (Barnett, Morgan, van Beurden &
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Parents’ Perceptions of motor competence

Beard, 2008; Barnett et al., 2022; Nobre, Nobre & Valentini,
2022), and it is related to a broad range of child character-
istics (Barnett et al., 2022; Barnett, Ridgers, & Salmon,
2015; Clark, Moran, Drury, Venetsanou, & Fernandes, 2018;
Spessato, Gabbard, Robinson & Valentini, 2013; Spessato,
Gabbard & Valentini, 2013; Valentini, Nobre, Santayana de
Souza & Duncan, 2020), family resources (Nobre, Valentini,
& Rusidill, 2020; Valentini, Clark & Whitall 2015), school
opportunities (Valentini, Nobre & Duarte, 2022; Valentini,
Pierosan, Rudisill & Hastie, 2017), and environment factors
(Duarte et al., 2022; Zeng, Johnson, Boles & Bellows, 2019).

Another relevant factor affecting competence across childhood
is the child’s self-perceptions (Barnett et al., 2022; Barnett etal.,
2015; Nobre, Bandeira & Valentini, 2016; Spessato, Gabbard,
Robinson & Valentini, 2013). Specifically, high perceptions of
MC seem to positively influence the child’s judgments regard-
ing their ability to perform different tasks and the confidence to
interact with the environment (Valentini, 2007). Children with
high self-perceptions show more spontaneous engagement in
motor tasks, more involvement in new motor challenges, and
higher performance levels in different motor skills (Crane,
Naylor, Cook & Temple, 2015). However, the strength of this
association between MC and how children’s self-perceptions
has been reported to be low to moderate and invariant when
age and sex are also examined (De Meester et al., 2020) or even
non-significant related to MC across childhood (Valentini,
Nobre, Santayana de Souza & Duncan, 2020). The literature
has shown a lack of clarity on the relationship between MC
and perceived motor competence in cross-sectional studies (De
Meester et al., 2020) and insufficient evidence for a longitudi-
nal relationship between these constructs (Barnett et al., 2022).

Furthermore, children’s MC is also influenced by the
parental perception of children’s competence (Bridgeman &
Hoover, 2008; Silva et al., 2017); and parental perceptions
seem to be influenced by the time they devoted to partici-
pating in relevant activities with their children (Silva et al.,
2017). Besides, parents seem to lack precision regarding chil-
dren’s competence, overestimates or underestimates have been
reported regarding children’s capacity to reach (Cordovil &
Barreiros, 2010; Cordovil, Santos & Barreiros, 2012) and
crawling (Mondschein, Adolph & Tamis-LeMonda, 2000),
as well regarding overall motor skills (Silva et al.,2017). A sex
trend is also observed; girls’ MC is usually underestimated,
whereas the MC of boys is frequently overestimated, even
though MC is at equivalent levels (Mondschein et al., 2000).
'Thus, contrary to common sense, the parent’s perception of
children’s MC can be inaccurate.

Despite the importance of parental perceptions, research

is still scarce investigating parents’ role in developing
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their children’s MC. The present study examines sex dif-
ferences regarding children’s self-perceptions and MC
(TGMD-2 locomotor subtest; TGMD-2 object control
subtest; TGMD-2 Gross Motor Quotient), and parents’
perceptions about their boy’s and girl’s competence, and
the associations among these variables. It is expected that
boys will present higher MC and perceptions of their MC
compared to girls and inaccuracy regarding parental per-
ceptions of their children’s MC.

METHODS

Participants

This cross-sectional study enrolled 154 participants: 77
(children 41 girls and 36 boys, ranging from 5 to 11 years, M=
6.56, D= 0.50) and 77 parents. All children were recruited
randomly from six schools in southern Brazil. Data were col-
lected before the COVID-19 outbreak (2018).

As an inclusion criterion, children had to be in school and
not present any medical restrictions to perform the tasks; chil-
dren with disabilities were not included in the present study.

Most of the families had a monthly income of R$2,000/
€400 (42.9%), and most parents finished high school (62.3%
of the mothers and 48.1% of the fathers); 62 (81%) families
lived in houses and 15 (19%) in apartments; 9 (12%) chil-
dren had no brothers or sisters, 27 (35%) had only one sib-
ling; 31 (40%) had two siblings, and 10 (13%) had three or
more brother and sisters.

Informed consent was obtained from parents, and verbal
assent was obtained from each child before tasks began. The
University Ethics Committee (CAEE: 76336117.0.0000.5346)
approved the research, and the study protocol followed the
Declaration of Helsinki guidelines.

Measures and procedures

Motor competence

'The Test of Gross Motor Development, Second Edition
(TGMD-2), validated for Brazilian children (Valentini, 2012),
was administrated according to the manual guidelines. The
TGMD-2 is an observational tool widely used to assess gross
motor skills (locomotor and object control skills) for children
between 3- to 10-years-old. The test assesses twelve motor
skills organised into two subtests: locomotor subtest (i.¢., run,
leap, gallop, hop, jump, slide) and object control subtest (i.e.,
catch, strike, bounce, over and underhand throw, kick). The
scores of TGMD-2 locomotor and object control subtests
and the Gross Motor Quotient (GMQ) were used.
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Self-perceptions of motor competence
Self-perceived motor competence was assessed using
two versions of Harter’s scales (Harter, 1982; Harter & Pike,
1984), depending on the child’s age. The Pictorial Scale of
Perceived Competence and Social Acceptance (Harter & Pike,
1984) validated for Brazilian children (Valentini, Bandeira &
Rudisill, 2020) was used to assess non-literate children, 5- to
7-years-old children. The Self-Perception Profile for Children
(Harter, 1982) validated for Brazilian children (Valentini,
Villwock, Vieira, Vieira & Barbosa, 2010) was used to assess
literate children. The motor subscales were used in the study,
composed of six Likert items related to motor tasks such as
skipping, running, and hopping. The range of scores for each
item is from 1 (low competence) and 4 (high competence) -
the scales portray figures of competent and not competent
children performing those tasks. The pictures were shown
to each child, and then the child was asked to choose which
figure represented the most how they did on the task.

Parental perception of
their children’s motor competence

Parents were assessed using the perceived MC subscales
adapted version from the self-perception profiles (Harter,
1982; Harter & Pike, 1984) validated for Brazilian children
(Valentini, Bandeira et al., 2020; Valentini et al., 2010). The
motor subscale was explained and presented to the parents,
and they were asked to estimate their child’s perceptions
using the same Likert scale. Two trained researchers con-
ducted the assessments. Children were assessed first using
the SPMC; then, we conducted the motor assessment using
the TGMD-2. Parents were individually assessed in a sep-
arate room using the PPCMC.

Statistical analysis
Descriptive analysis, including mean, standard deviation,
and confidence interval (95%), was used to characterise the

data. The Kolmogorov-Smirnov test confirmed the data nor-
mality, as the Levene test confirmed all statistical assump-
tions. Pearson correlations were used to analyse the associa-
tions between the Pictorial Scale of Perceived Competence
and Social Acceptance with the TGMD-2 subtests. Point
biserial correlation coefficient of Pearson’s was used for the
associations between a continuous variable (Perceived compe-
tence and TGMD-2 scores) and a categorical variable (sex),
the significance assumption was for two tails. Correlations
coefhicients < 0.30 were considered weak, those between 0.30
and 0.70 were considered moderate, and coeflicients > 0.70
were considered strong (Field, 2005). One-Way ANOVA
was used to examine the differences in the outcomes con-
cerning sex. Partial Eta-squared (n?) was used as the index
of effect size for the One-way ANOVA (n? small= 0.01,
moderate= 0.06, large= 0.14). Linear regressions were con-
ducted to examine the relationship among children’s SPMC,
parents’ PCMC, and sex. The outcomes for the regression
were the TGMD-2 locomotor and object control subtests
and the Gross Motor Quotient; standardised values will be
provided. The statistical significance level was set at p< 0.05
using the SPSS 27.0 software.

RESULTS
The one-way ANOVA results showed non-significant

differences for girls and boys regarding age (F(1 5= = 0.00
p=0.936), child perceptions of MC (PCMC: F, .= 0.18,
= 0.672), child TGMD-2 locomotor subtest (F(1 2= 021,

p=0.649), and GMQ_(F, 5= 0- 07, p= 0.798). The one-way
ANOVA showed that parents’ perceptions of children MC
for boys and girls were also non-significant (PPCMC: F, .=
0.77, p= 0.385). The only significant differences between
sex were found for child TGMD-2 object control subtest
scores (F s =15.21, p< 0.0001), boys showed higher scores

with a very large effect size. Table 1 provides the means and

Table 1. Means, standard deviation, and results for sex comparisons.

Perceptions & TGMD-2 Girls (n=41) BOY n= 36) ANOVA p & n?

Subtests and GMQ

Age 6.59 (0.50; 6.41-6.73) 6.53(0.51; 6.36-6.79) 0.936 0.003
Child SPMC 19.46 (3.59; 18.34-21.51) 19.78 (2.78; 18.92-20.67) 0.672 0.002
Parents PCMC 18.22 (2.84; 17.34-19.10) 17.61 (3.26; 16.61-18.76) 0.385 0.010
GMQ 79.00 (8.77; 76.29-81.56) 79.50 (8.19; 76.92-82.08) 0.798 0.001
Locomotor 31.98 (5.69;30.15-33.78) 32.56 (5.39; 30.92-34.33) 0.649 0.003
Object Control 24.88 (4.56; 23.44-26.27) 29.31 (5.40; 27.53-31.00) < 0.0001 0.169

Cl: confident interval; n% partial Eta-squared; SPMC: Self-Perception of Motor Competence; PPCMC: Parental Perception of their Children’s
Motor Competence; GMQ: Gross Motor Quotient.
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standard deviation for all variables and the statistical results
for sex comparisons.

To examine the associations between the children's SPMC,
parents’ PCMC, TGMD-2 locomotor and object control
subtests, and TGMD-2 GMQ, we used Pearson bivariate

correlations and point biserial correlation; moderate correla-

tions were found for parents and child perceptions, parents’

perceptions and children motor skills, and object control
skills and sex. Results are provided in Table 2.

'The linear regressions were conducted having as outcomes
TGMD-2 locomotor subtest, TGMD-2 object control sub-
test, and the GMQ; no variables collinearity was found in
locomotor and object control models (VIF values 1.0 to 1.1).

'The results indicated that the model for TGMD-2 loco-
motor subtest as outcome, children SPMC, parents PCMC,
and sex was significant, R*= 0.11, F(3’73)= 3.05, p= 0.034.In
the TGMD-2 locomotor subtest model, parental PCMC
(standardised B= 0.31; p= 0.009) was the strongest predictor,
explaining 31% of the variance in the TGMD-2 locomotor
subtest. Children SPMC (standardized = 0.05; p= 0.688)
and sex (standardized B= 0.08; p= 0.464) were non-significant.

The results also showed that the model for TGMD-2
object control subtest as outcome, children SPMC, PPCMC,
and sex was also significant, R*= 0.27, F(3,73>: 9.09, p< 0.0001.
In the TGMD-2 object control subtest model, sex was the
strongest predictor (standardised B= 0.44; p< 0.0001), fol-
lowed by the PPCMC (standardised B= 0.32; p= 0.004),
explaining 44 and 32%, respectively, of the variance in the
TGMD-2 object control subtest. Children’s SPMC (stan-
dardised B= 0.02; p= 0.843) was non-significant.

The results also showed that the model for the TGMD-2
GMQ_as the outcome, the regression has. children SPMC,
PPCMC, and sex was non-significant, R?= 0.08, F(3,73)= 2,
#=0.121. Furthermore, the only significant predictor in the
non-significant regression was the parents’ PCMC (B= 0.25;
p=0.036), explaining 25% of the variance in the TGMD-2

GMQ_score. Children SPMC (B= 0.05; p= 0.644) and sex
(B=0.05; p= 0.645) were non-significant predictors.

DISCUSSION

'The present study examines sex differences regarding chil-
dren’s self-perceptions and MC (TGMD-2 locomotor and
object control subtests; GMC), parents’ perceptions about
their boy’s and girl’s competence, and the associations among
these variables. Regarding sex comparisons, no differences
between boys and girls for self-perceptions and TGMD-2
locomotor subtests were found; parents’ perceptions of the
motor competence of boys and girls were similar.

Regarding sex comparisons, the results showed no differ-
ences between boys and girls for self-perceptions, like previous
studies with school-aged children in Brazil (Almeida, Valentini
& Berleze, 2009; Berleze & Valentini, 2021; Nobre, Valentini
& Nobre, 2018; Valentini, 2002) Holland (Noordstar, van
der Net, Jak, Helders & Jongmans, 2016) and China (Chen
et al., 2004); girls felt confident as boys in their motor com-
petencies despite received less social reinforcement for being
athletic (Almeida etal.,2009; Piek, Baynam & Barrett, 2006).
It is vital to notice that no consensus in the literature has
been found; some studies have reported a higher perception
of competence among boys (Ridgers, Fazey & Fairclough,
2007; Robinson, 2011; Villwock & Valentini, 2007). Self-
perception is a complex construct affected by children’s cog-
nitive development, significant adults in the child’s life, and
previous cultural experiences of the child (Harter, 2012).
'Therefore, the nonsimilar results portray these multifactorial
influences on the perceived competence of children.

Regarding gross motor skills, we did not find differences
between sex for the overall GMQ scores. Gross motor skills
differences concerning sex have been reported to be con-
troversial in the literature (Bjorndal, Ronglan & Andersen,
2017; Flores, Rodrigues, Luz & Cordovil, 2021). In fact,

Table 2. Correlations between scores of the children SPMC, parents PCMC, and TGMD-2 locomotor and object control
subtests, TGMD-2 GMQ, and sex.

TGMD-2

T S - S
. Parents Locomotor Object Control

Parents PCMC 0.30**

GMQ 0.13 0.26* -

Locomotor 0.15 0.32** -

Object Control 0.14 0.28* 0.19 -

Sex* 0.05 -0.10 0.05 0.41** 0.03

*Point biserial correlation coefficient of Pearson’s was used for the associations between sex and continuous variables; *p< 0.050; **p< 0.010;
SPMC: Self-Perception of Motor Competence; PPCMC: Parental Perception of their Children’s Motor Competence; GMQ: Gross Motor Quotient.
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boys are reported to achieve higher overall motor scores
than girls (Flores, Rodrigues & Cordovil, 2021; Spessato,
Gabbar, Valentini & Rudisill, 2013; Valentini et al., 2016);
this trend was not observed in the present study considering
the GMQ_scores. Our results showed that the only differ-
ence between sex was found for the object control subtest
(i.e., strike, bounce, kick, and throw), with boys outperform-
ing girls, aligning with previous literature (Flores, Menezes
& Katzer, 2016; Flores, Rodrigues, Luz & Cordovil, 2021,
Nobre et al., 2018; Soares, Rodrigues, Lourengo & Flores,
2021; Spessato, Gabbard & Valentini, 2013). A plausible
explanation for the higher object control scores for boys is
related to boys being more active than girls of the same age
(Goodway, Robinson & Crowe, 2010; Lourengo, Rodrigues,
Flores & Soares, 2022) and engaging in sports-related motor
tasks (Barnett et al., 2016), what may explain our results. Thus,
these results indicate that parents and school physical edu-
cation teachers need to generate opportunities to promote
different skills and competence across childhood, especially
for girls to acquire ball skills. Therefore, our findings demon-
strate that it is crucial to seek new strategies to improve girls’
participation in physical activities and reduce their disadvan-
tages and increase girls’ MC, and maybe consequently, phys-
ical activity engagement and satisfaction.

Small to moderate correlations were found between chil-
dren’s and parents’perceptions of their child’s locomotor and
object control skills competence; parents’perceptions were also
moderately associated with children’s perceptions of compe-
tence. The regression analysis showed a significant model for
locomotor subtest outcome having children SPMC, parents
PCMC, and sex as variables. However, parents’ PCMC was
the only significant predictor, explaining 31% of the variance
for locomotor scores. Besides, although non-significant, the
GMOQ _models also showed that parents’ PCMC was the only
significant predictor of 25% of the variance in the overall
gross motor skills scores. The model for the object control
subtest with children SPMC, parents PCMC, and sex was
significant — the most robust model (R?= 0.27) with the
strongest predictors. Parents’ PCMC explained 32% of the
variance in the TGMD-2 object control scores, and, different
from the locomotor model, sex was the strongest predictor,
explaining 44% of the model’s variance.

Previous studies suggested that parents’ perceptions have
an essential role in influencing children’s MC (Reed, 1996;
Silva etal.,2017; Zeng et al., 2019) by directly and indirectly
encouraging children to play sports (Miitti et al., 2014), the
present study did not assess parents’ effect on children MC,
a recommendation for further studies. Besides, parents’ per-
ception of their child’s MC in this sample was moderately

related; no over- nor under-estimation of the child’s MC was
observed. This finding disagrees with the current literature
that suggests parental overestimation (Cordovil & Barreiros,
2010; Silva et al.,2017) and underestimation of girls’compe-
tence despite showing equivalent levels of MC to boys (Silva
et al., 2017). To organise optimal children’s environments,
parents need an accurate perception of their child’s MC.
Parents who have time to interact, play, and respond to their
child’s needs probably have more opportunities to develop
accurate perceptions and provide appropriate conditions for
their children to develop gross motor skills. Therefore, it is
also crucial for future studies to investigate parents’ beliefs
besides perceptions. Nevertheless, parents’level of education
plays a role in this process (Zeng et al., 2019), and it is also
a recommendation for further studies.

Sex also explained the object control scores model’s vari-
ance in the regression analysis. Our results, along with the
literature, support the Barnett et al. (2016) systematic review
findings showing sex as a stronger predictor of children’s
object control performance; and a previous study (Saraiva,
Rodrigues, Cordovil & Barreiros, 2013). However, contrary
to recent studies in Brazil with no associations in regression
and structural equation models between sex and object control
skills (Nobre et al., 2016; Valentini, Bandeira, et al., 2020).
'The differences in sample characteristics need to be consid-
ered for the contradictory factor, such as children’s socioeco-
nomic background. For example, in the Nobre et al. (2016)
and Valentini et al. (2020) studies, children were predomi-
nantly from low socioeconomic families, which is different
from the present study.

Besides, although entered the model, children’s SPMC
fails to remain a significant predictor. Our results are aligned
with previous studies conducted in Brazil in that children’s
self-perceptions of MC were not significantly related to loco-
motor or object control scores (Nobre et al., 2016; Spessato
etal.,2013), even with large samples (Valentini et al., 2020).
We believe that self-perceptions and possible correlates need
to be investigated, considering the contextual characteristics
of the samples. For example, the Brazilian studies provided
no evidence for this association, although results from other
countries found a relationship between cultural factors related
to child-rearing and parental beliefs (Nobre et al.,2022; Nobre
et al.,2020) and socioeconomic resources (Nobre et al.,2018)
are the possible explanation for such diverse results and may
be considered in future research.

Despite our meaningful results, the present investigation
presents some limitations. First, the activities that parents
enrolled the child in are the ones they consider relevant —
these activities seem to be fine and ball skills, not locomotor
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(Lira et al., 2019); it was not assessed parental beliefs and
context, which could provide further knowledge of how par-
ents judge children competence in several tasks. Second, the
literature lacks instruments to assess parents’ perceptions of
their children’s MC; the development of reliable tools for
assessing parents is a recommendation for further research.
'Third, the present study relied on a sample from south Brazil,
which does not represent the whole country. Therefore, the

results can be generalised only to a similar sample.

CONCLUSIONS

The present manuscript findings may have relevant edu-
cational implications; parents’ perception is a predictor of
children’s MC. We addressed an important issue of parental
perceptions of children’s MC, showing that controversially
to previous studies, parents have an accurate perception of
their child’s competence, and children’s motor self-percep-
tions were not related to MC. Boys outperformed girls in
object control skills. These findings depicted different con-
textual opportunities and child-rearing, and these issues still
lack investigation. Nevertheless, future research should con-
sider not only the parent’s perceptions but also how parent
support and parent-child dyads can enhance children’s per-
ceptions and actual MC.
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ABSTRACT

of life skills in dual-career athletes?
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Ricardo Teixeira Quinaud? @, Guilherme Futoshi Nakashima Amaro' @&,
José Roberto Andrade do Nascimento Junior® @, Lenamar Fiorese'

The objective of this cross-sectional study was to investigate whether total need satisfaction and three separate basic psychological
needs (autonomy, competence and relatedness) predict life skills development in dual-career athletes according to sex, type of
sport, type of higher education institution and financial support. Participants included 136 Brazilian university athletes (65 boys
and 71 girls) aged 17-23 years. Data collection was conducted via Basic Needs Satisfaction in Sport Scale (BNSSS) and the Life
Skills Scale for Sport (LSSS). Bayesian multilevel linear regression model found that total need satisfaction and three separate basic
psychological needs (autonomy, competence and relatedness) influenced life skills (teamwork, social skills, leadership, goal setting
and communication) and total life skills development in dual-career athletes. Total need satisfaction influenced leadership and
total life skills. Competence and relatedness influenced goal seating, social skill, leadership and total life skills. Autonomy might
not have a strong correlation with life skills development dimensions standardised scores and total life skills standardised score
independent of sex, type of sport, type of higher education institution and financial support. Based on such findings, satisfaction
of all three basic needs combined (total need satisfaction) and separate autonomy, competence and relatedness was positively
associated with the development of life skills in dual-career athletes.

KEYWORDS: psychosocial skills; self-determination theory; dual-career.

INTRODUCTION

University athletes present several challenges within
the social, cultural and individual aspects of following their
sporting and educational paths (i.e., dual career) (Condello,
Capranica, Doupona, Varga & Burk, 2019; Gayles & Baker,
2015). According to Stambulova and Wylleman (2015), a
dual-career is defined as “a career with a primary focus on
sport and study or work”. Thus, considering the most differ-
ent sporting and educational contexts, researchers recom-
mend strategies that promote student-athletes’ motivation
for academic and sporting achievements (Quinaud et al.,
2021; Stambulova, Ryba & Henriksen, 2020; Stambulova
& Wylleman, 2015, 2019).
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Motivation is considered a determinant psychological
characteristic to keep people involved in the activities per-
formed (Ryan, Bradshaw & Deci, 2019). One theory that
holds great promise for observing motivation in dual-ca-
reer athletes is the self-determination theory (SD'T; Ryan
& Deci, 2017). This is the case, for at its core SDT is a the-
ory of human development and well-being, which in turn is
closely related to customer satisfaction psychological needs of
self-determination theory, a variable that has shown impor-
tance in the psychosocial development of athletes (Ryan &
Deci, 2017). The satisfaction of the three basic psychological
needs in any domain involves the satisfaction of the need for
autonomy (ability to control their own actions), competence
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Life Skills in dual-career Athletes

(ability to feel efficient in face of the challenges of social life)
and relatedness (capacity to develop interpersonal relations)
(Ryan & Deci, 2017). Understanding student-athletes’ moti-
vation for dual-career is crucial to support their career devel-
opment and transitions (Stambulova et al., 2020).

From this perspective, the relevance of sports satisfaction
is for the well-being and performance of athletes inside and
outside the sports context (Lundqvist, 2011). In addition, a
motivational environment acts as a catalyst for motivating
athletes in relation to their engagement in sports and, con-
sequently, the development of life skills (Hodge & Danish,
1999). Recently, life skills have been defined by Williams, Neil,
Cropley, Woodman and Roberts (2020) as “functional skills
that individuals develop in one context (such as the home,
school, sport, community, workplace) and that are also used
effectively in other contexts beyond that in which they were
learnt”. Examples of life skills include teamwork, social skills,
leadership, goal setting and communication. Thus, Steptoe and
Wardle (2017) highlighted that life skills are associated with
people’s academic achievement, occupational success, and health.

According to the literature investigating which life skills are
learned through sports, several models have sought to explain
better how life skills (e.g., teamwork, social skills, leadership,
goal setting and communication) can be developed through
sports. The literature shows that young people develop life
skills implicitly when coaches, parents and peers create a pos-
itive sporting climate (Bean, Kramers, Forneris & Camiré,
2018; Cronin et al., 2022; Holt et al., 2017; Nascimento
Junior, Freire, Quinaud, Oliveira & Cronin, 2021). However,
most of the research involving the development of life skills
through sports practice was carried out with young sports
practitioners (Cronin et al., 2022; Cronin et al., 2020; Freire
et al., 2021; Nascimento Junior et al., 2021), which create a
gap in the literature about the development of life skills in
other populations, such as in dual-career athletes.

Applying the SDT to the development of life skills,
Hodge et al. (2016) proposed a conceptual model in which
they applied SDT more broadly to life skills interventions
within the sporting context. The model demonstrates that
perceptions of autonomy satisfaction could increase oppor-
tunities for people to solve problems and make decisions, act
as a leader, and set personal goals to work towards, and com-
petence and relatedness satisfaction in any domain extends
to people’s social skills, interpersonal communication, and
problem solving and decision making.

Based on this model, researchers found in British youth
that support for teacher autonomy was positively related to
the satisfaction of the three basic needs of students, total sat-
isfaction of needs and development of life skills in physical
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education practitioners (Cronin et al., 2019). Additionally,
a longitudinal study observed that satisfying students’ three
basic psychological needs positively affected the development
oflife skills in physical education practitioners (Cronin et al.,
2020). Recently, Cronin et al. (2022) observed in young sports
practitioners that the satisfaction of the three basic psycho-
logical needs promoted the development of life skills in sport.
In the Brazilian context, researchers also observed in young
sports practitioners that the satisfaction of the three basic
psychological needs promoted the development of life skills
through sports (Nascimento Junior et al., 2021). Therefore,
Leonardi et al. (2018) demonstrated that the interpretations
of the behaviour of young athletes depend on biological
characteristics such as gender (e.g., gender) and contextual
characteristics (e.g., sport type, university type and funding).

Despite the importance of the three basic psychological
needs in developing life skills, little is known about how this
association occurs in dual-career athletes. Addressing this gap
in the research literature will provide researchers and practi-
tioners with more information about the three basic psycho-
logical needs that affect life skills development. Using the
conceptual model of Hodge et al. (2016), our objective was
to investigate whether total need satisfaction and three sep-
arate basic psychological needs (autonomy, competence and
relatedness) predict the development of life skills in dual-ca-
reer athletes adopting Bayesian multilevel modelling. Our
hypothesis was that total need satisfaction, autonomy, com-
petence, and relatedness would be positively associated with
the development of life skills at group-level (e.g., female ver-
sus male), type of sport (e.g., individual versus team), type of
higher education institution (e.g., private versus public) and
financial support (e.g., no versus yes) in dual career athletes.

METHODS

Participants

Participants were a convenience sample of 136 Brazilian
university athletes who trained and participated in club and
university teams weekly and competed at a national level.
'The sample included 65 males and 71 females aged 17-23
(M= 21.78, SD= 3.37). Participants represented the follow-
ing sports: individual sports (V= 51) and team sports (V=
85). All participants had participated in their sport for an
average of 5.40 years (§D= 3.20), had been coached by their
present coach for an average of 5.50 years (SD= 1.50), and
had been with their current team for an average of 5.55 years
(8D=3.10). All participants were volunteers and signed the

consent form to participate in the research.
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Measures

Life skills

We used the Portuguese version (Nascimento Junior et al.,
2019) of the Life Skills Scale for Sport (L.SSS; Cronin &
Allen, 2017) to measure participants’life skills development
in their sport. This scale uses the stem “This sport has taught
me to. ...” and 43 items follow this stem to assess eight life
skills: teamwork (7 items; e.g., “work well within a team/
group”), goal setting (7 items; e.g., “set challenging goals”),
time management (4 items; e.g., “manage my time well”),
emotional skills (4 items; e.g., “use my emotions to stay
focused”), interpersonal communication (4 items; e.g., “speak
clearly to others”), social skills (5 items; e.g., “get involved in
group activities”), leadership (8 items; e.g., “organise team/
group members to work together”), and problem solving
and decision making (4 items; e.g., “think carefully about a
problem”). Participants responded to items on a scale ranging
from 1 (not at all) to 5 (very much). We calculated a total life
skills score as in previous research (Cronin & Allen, 2018;
Nascimento Junior et al.,2021). Past research has supported
the factorial validity, test-retest reliability, and internal con-
sistency reliability of this scale with youth sports participants
(e.g., Cronin et al., 2018; Nascimento Junior et al., 2021).

Basic needs satisfaction

To measure youth sports participants’basic psychological
needs satisfaction, we used the Basic Needs Satisfaction in
Sport Scale (BNSSS; Ng, Lonsdale & Hodge,2011), which
has been adapted and validated for the Brazilian sporting
context (Nascimento Junior, Vissoci, & Vieira, 2018). This
scale consists of 12 items divided into three subscales: com-
petence (e.g., “I am skilled in my sport”), autonomy (e.g., “in
my sport, I feel like I'm doing what I want to do”) and relat-
edness (e.g., “there are people in my sport who care about
me”). Participants responded to items on a seven-point-re-
sponse scale ranging from 1 (not entirely true) to 7 (totally
true). Past research has supported the factorial validity,
test-retest reliability, and internal consistency reliability of
this scale with youth sports participants (Monteiro et al.,
2018; Rodrigues et al., 2020).

'The mean scores on the 1-7 response scale of the BNSSS
revealed that university athletes scored relatively high for
autonomy (M= 6.43; SD= .65), competence M= 6.00; SD=
.84) and relatedness (M= 6.20; SD= .80) satisfaction. Based
on these scores and the total need satisfaction (M= 6.22, SD=
.59), The mean scores on the 1-5 response scale of the LSSS
revealed that university athletes perceived they were devel-
oping their life skills through sports (M range= 3.98 to 4.52).

Study design and procedures

We used a cross-sectional research design with all data
collected at a one-time point. Ethical approval (number:
1.324.4) for the research protocol was granted by the lead
researcher’s university ethics and human research commit-
tee. Prior to data collection, we obtained permission from
the organising committee of the sports tournament where
the data collection took place and from the coaches of par-
ticipating teams. Before completing the study survey, brief
instructions were provided to participants about the purpose
of the research and what was required when completing the
survey. The survey took roughly 35 minutes to complete, and
the order of the measures used in the survey was randomised
to avoid order effects.

Data analysis

Considering the data is nested by its different group lev-
els, multilevel models are required (Gelman & Hill, 2006).
Not considering the differences between groups could lead to
spurious correlations. Additionally, multilevel models can be
fitted within a Bayesian method that combines sample data
and prior distribution information to estimate a probability
distribution (McElreath, 2020; Mengersen, Drovandi, Robert,
Pyne & Gore, 2016). Thus, we applied multilevel models to
analyse the associations between BNSSS and LSSS fitted by
a Bayesian multilevel linear regression model. Models were
applied considering LLSSS dimensions scores and LSSS total
score as population-level effects as well as age. All the out-
comes were standardised (z-scores). Additionally, sex (e.g.,
female and male), type of sport (e.g., individual and team),
type of higher education institution (e.g., private and pub-
lic) and financial support (e.g., no and yes) were treated as
group-level effects. Lastly, the models’ conditional eftects were
plotted. Models were regularised using weakly informative
normal prior distribution for population-level effects (.10)
and group-level effects (0.1). To guarantee the convergence
of the Markov, we set two chains for 4.000 iterations with a
warm-up of 1.000 iterations. Trace plots were used to verify
the convergence of the Markov chains. The package “brms”
(Biirkner, 2018), which uses the probabilistic language Stan
(Carpenter et al., 2017), was used to run the analysis, which
is available in the R statistical language.

RESULTS
'The mean scores on the 1-7 response scale of the BNSSS
revealed that university athletes scored relatively high for
autonomy (M= 6.43; SD= .65), competence M= 6.00; SD=
.84) and relatedness (M= 6.20; SD= .80) satisfaction. Based
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on these scores and the total need satisfaction (M= 6.22,
§D=.59), The mean scores on the 1-5 response scale of
the LSSS revealed that university athletes perceived they
were developing their life skills through sports (M range=
3.98 to 4.52).
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Figure 1 presents the correlations between competence
dimension standardised score and LLSSS dimension and total
standardised score. It is important to mention that due to
the use of more rigorous analysis, compared to traditional

correlation, the interpretations of the estimates might not
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Figure 1. Correlations between (A) competence and teamwork, (B) goal setting, (C) social skills, (D) problem solving, (E)
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by age, sex, type of sport, type of higher education institution and financial support.
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follow the parameters commonly used. It seems that higher
values of competence might indicate higher values of goal
setting (= .30, 95%Cl .14-.48), social skills (r= .31, 95%CI
.14-.47), leadership (r= .34, 95%CI .17-.51) and total life
skills (r= .33, 95%CI .16-.50). However, competence may
not predict teamwork (= .23, 95%CI .05-.40), problem
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solving (= .19, 95%CI .02-.36), emotional skills (= .22,
95%ClI .05-.39), time management (r= .11, 95%CI .06—.28)
and interpersonal communication (= .16, 95%CI .02-.33).

Relatedness presented similar results as competence

(Figure 2). However, in this case, relatedness might just

predict social skills (= .34, 95%CI .17-.50), leadership
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type of sport, type of higher education institution and financial support.
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(r= .33, 95%CI .16-.49) and total life skills (= .32,
95%CI .15-.48). When correlated with teamwork (r=
.25, 95%CI .07-.43), goal setting (r= .26, 95%CI .09-
.43), problem solving (r= .22, 95%CI .05-.40), emotional
skills (r=".13,95%CI -.04-.31), time management (r= .08,
95%CI -.10-.25) and interpersonal communication (r=

.16, 95%CI -.02-.33), relatedness did not present being

(A
2
- =023 (95% C10.05 , 0.40)
Z
IS
L]
@
= -2
6 -4 -2 0
Competence
(C
2
=T 17 r=031(95%Cl0.14,047)
]
5 0 /
8 1
(0]
2
2 1 0 1
(E Competence
2
£
% 1 r=022(95% C10.05, 0.39)
& 0 ///
S
B -1
£
w2

ds
ra

-1 0 1
( Competence

1 r=0.11 (95% Cl 0,06 , 0.28)

Tirme Management
[=]

-2 -1 0 1
Competence
() P
o,
o 2
O
ﬁ r=0.33 (95% C10.16 , 0.50)
Z o0
%]
£
4
= ¢
s
'_
-4 -2 0
Competence

Goal Setting

Problem Solving
ra

Leadership

Interpersonal Communication

a basic needs satisfaction dimension that predicts those
life skills dimensions.

On the other hand, autonomy might not have a strong
correlation with life skills development dimensions stan-
dardised score and total life skills standardised score (Figure 3).
'The highest correlation was with leadership (= .27, 95%CI

.10-.43) and the lowest correlation was with problem solving
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Figure 3. Correlations between (A) autonomy and teamwork, (B) goal setting, (C) social skills, (D) problem solving, (E) emotional
skills, (F) leadership, (G) time management, (H) interpersonal communication and (1) total life skills score adjusted by age, sex,
type of sport, type of higher education institution and financial support.
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(r=".13, 95%CI -.03-.31) and time management (r= .13,
95%CI -.04-.30).

Lastly, we plotted correlations between total basic needs
satisfaction standardised score and LLSSS dimension and
total standardised score (Figure 4). Overall, correlations
present higher estimates if compared with basic needs
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satisfaction dimensions. The highest estimates were with
leadership (r=.42,95%CI .26—.57) and total life skills score
(r= .41, 95%CI .25-.57). As time management presented
low estimate with basic needs satisfaction dimension, it
also presented low estimate (r= .14, 95%CI -.02-.31) with

total life skills score.
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Figure 4. Correlations between (A) total need satisfaction score and teamwork, (B) goal setting, (C) social skills, (D) problem
solving, (E) emotional skills, (F) leadership, (G) time management, (H) interpersonal communication and (1) total life skills score
adjusted by age, sex, type of sport, type of higher education institution and financial support.
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DISCUSSION

'The aim of the present investigation was to evaluate the
development of life skills in dual-career athletes using the
BPN of SDT as a theoretical framework. Our new find-
ings revealed that dual-career athletes perceived that they
were developing their life skills and exhibiting high levels of
autonomy, competence, and relatedness through the sport-
ing context. Most of the research on developing life skills
through sports has taken place among young sports prac-
titioners (Cronin et al., 2019; Cronin et al., 2020; Cronin
et al., 2022; Freire et al., 2021; Nascimento Junior et al.,
2021). Interestingly, the participants in our study had total
scores for life skills (4.29) that were much higher than the
scores of participants in young sports (Cronin et al., 2022;
Freire et al., 2021; Nascimento Junior et al.,2021) and school
physical education practitioners (Cronin et al., 2019; Cronin
et al., 2020). This finding can be explained by the fact that
the perception of the development of life skills is increased
when the practitioner is able to put into practice the demand
of the sports during the exigencies of everyday life, such as
training routines together with educational activities. Pierce,
Gould and Camiré (2017) state that biological maturation
is a factor that helps develop various life skills. Hansen and
Larson (2007) state that the time of practice is a factor that
can interfere with developing life skills through sports. Thus,
as age and practice time advance, the perception of the devel-
opment of these life skills tends to increase.

In relation to the satisfaction of the three basic needs,
the results agree with the Theory of satisfaction psycho-
logical needs, which postulates that psychological well-be-
ing and optimal functioning are based on autonomy, com-
petence and relatedness satisfaction (Deci & Ryan, 2017).
When individuals show satisfaction with autonomy, com-
petence and strengthening of social relationships, it can be
said that the individual presents greater pleasure in sports
and consequently a greater performance within the sports
context (e.g., training and competitions), as well as in aca-
demic activities (e.g., work and exams) (Deci & Ryan, 2017,
Rigby & Ryan, 2018).

In terms of our hypothesis, partially responding to our
expectations, the Bayesian multilevel linear regression model
demonstrated that all three basic needs combined (total need
satisfaction) are related to the development of some life skills
in dual-career athletes independent of sex (e.g., female ver-
sus male), type of sport (e.g., individual versus team), type
of higher education institution (e.g., private versus public)
and financial support (e.g., no versus yes). This finding is in
line with previous cross-sectional studies (e.g., Cronin et al.,
2019, 2020, 2022) within the context of sports and school

56 Motricidade, 2023, vol. 19, n. 1, pp. 49-58

physical education and supports the proposition of Hodge
et al. (2016) that the satisfaction of the three combined needs
is important for people to develop their life skills. According
to SDT theory, basic needs of autonomy, competence and
relatedness are universal elements essential for human devel-
opment, its integrity, and general well-being (Deci & Ryan,
2017; Rigby & Ryan, 2018). Thus, our findings show that
when athletes feel engaged and connected to their social envi-
ronment, they are more likely to have higher levels of satis-
faction with sports and other life contexts (e.g., academic),
which reveals how relationships interpersonal relationships
established in sports practices are intervening factors for the
development of life skills in dual-career athletes.

Regarding competence satisfaction, the present study
showed that competence satisfaction was directly linked to the
development of goal setting, social skill, leadership and total
life skills independent of sex (e.g., female versus male), type of
sport (e.g., individual versus team), type of higher education
institution (e.g., private versus public) and financial support
(e.g., no versus yes). These findings are in accordance with
the theoretical model of Hodge et al. (2016), which states
that competency satisfaction significantly predicts life skills.
According to satisfaction psychological needs, it is possible to
affirm that athletes who have their basic needs met, especially
about competence, tend to achieve greater satisfaction in their
sports practice and consequently manage to develop a greater
range of skills for life within the sporting context (Deci &
Ryan, 2017; Rigby & Ryan, 2018). Thus, we understand that
sport represents a context in which the athlete needs to feel
capable of performing their tasks and responsibilities when
training, including effort and involvement in activities.

Relatedness presented similar results as competence; we
found that our Bayesian multilevel linear regression model
demonstrated that relatedness satisfaction was directly linked
to the development of goal setting, social skill, leadership and
total life skills independent of sex (e.g., female and male), type
of sport (e.g., individual and team), type of higher education
institution (e.g., private and public) and financial support
(e.g., no and yes). Showing that the feelings of connection
and the intention to cultivate affective bonds with the peo-
ple inserted in the context are important factors for creating
bonds and social interaction. Furthermore, this finding cor-
roborates the idea of Hodge et al. (2016) that relationship
satisfaction should be associated with people’s social skills,
while the findings supported the idea that relationship sat-
isfaction should be related to people’s teamwork skills.

On the other hand, autonomy might not have a strong cor-
relation with life skills development dimensions standardised

scores and total life skills standardised score independent of
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sex (e.g., female versus male), type of sport (e.g., individ-
ual versus team), type of higher education institution (e.g.,
private versus public) and financial support (e.g., no versus
yes). This finding corroborates the proposition that auton-
omy is a key factor influencing several positive factors within
the sporting context, and autonomy satisfaction is the most
central aspect of SDT (Rigby & Ryan, 2018; Ryan & Deci,
2017). Autonomy is mainly associated with work and the
performance of tasks inside and outside the sporting con-
text (Rigby & Ryan, 2018). This basic psychological need is
satisfied as coaches transform daily training into meaning-
ful tasks for the athlete to feel autonomous and, therefore,
optimise performance and develop life skills.

Limitations and future directions

Although our study provides empirical evidence on the
importance of satisfying the three basic psychological needs
for the development of life skills in dual-career athletes, it is
important to point out some limitations. First, because of its
cross-sectional nature, the data obtained only allows us to
make inferences of association between the variables but not
inferences of causality. Therefore, future longitudinal stud-
ies should investigate the causal associations between basic
needs satisfaction and life skills development in dual-career
athletes. Second, the use of self-report measures has limita-
tions in terms of response bias. Future studies should allow
for assessments by the coach or academic directors of basic
needs satisfaction and life skills development. Another study
limitation was this study was that we assessed only certain
aspects of SD'T. In the future, other investigators might fur-
ther assess other aspects of SDT as coach competence and
relatedness support and/or parents’ support for the three
basic psychological needs in their relationships to partici-
pants’ life skills development. Lastly, we only investigated a
limited number of outcomes which could have been asso-
ciated with life skills development in the sport. Therefore,
future research could look to investigate alternative outcomes
such as participants’academic performance, physical health,
resilience, and well-being.

CONCLUSIONS

Using Bayesian multilevel linear regression model, we
found that satisfaction of all three basic needs combined
(total need satisfaction) and separate autonomy, competence
and relatedness was positively associated with the develop-
ment of life skills in dual-career athletes independent of sex
(e.g., female and male), type of sport (e.g., individual and
team), type of higher education institution (e.g., private and

public) and financial support (e.g., no and yes). From a prac-
tical point of view, these findings suggest that coaches and
others seeking to help dual-career athletes develop life skills
through sports should create a sports environment that pos-
itively addresses these SDT-based variables. Building upon
our promising findings, we have presented several sugges-
tions for improving future research in this area.
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A strong brand has been identified as a long-term success factor. Still, there is a gap in the perception of different types of fans

about the brand equity dimensions of football teams and how their dimensions influence loyalty in the Brazilian context. The purpose

of the present study was to analyse the perception of brand equity among members and non-members of football teams and its

ABSTRACT

influence on behavioural intentions. Data were collected from 420 fans of a State Football Championship from Brazil through an
online survey and analysed using multigroup structural equation modelling. In that context, the brand mark was not an association
considered by the fans, and the analysis indicated a better perception of the brand equity dimensions by the members, and the
analysis with the complete sample indicated the relevance of the model (R?= 77%). Specifically, internalisation, social interaction, and

management dimensions significantly impacted the behavioural intentions of football fans. The study provides an understanding

of the dimensions of brand equity in a context not previously studied and the different perceptions of these dimensions through

multigroup analysis. Further, it informs marketers of the brand equity elements that must be taken into account in an attempt to

leverage team behavioural intentions.

KEYWORDS: awareness; associations; latent class analysis; consumer behaviour.

INTRODUCTION

Nowadays, sports organisations are more than sporting
entities, they are considered true businesses and brands that
relate to each other in a sports ecosystem (Kunkel & Biscaia,
2020). In this way, several kinds of research have considered
brand equity a fundamental concept for professional sports
teams in different situations — e.g. male football (Biscaia et al.,
2016), female football (Doyle, Kunkel, Kelly, Filo, & Cuskelly,
2021), a new sports team in baseball (Wear & Heere, 2020)
and in Australian Football League (Kunkel, Doyle, Funk, Du
& McDonald, 2016) — because its dimensions have associ-
ated with consequences, for instance, team identity (Wear &
Heere, 2020), as well as the fan loyalty (Biscaia, Correia, Ross,
Rosado & Maréco, 2013). However, the literature on this
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field is majority focused on North American and European
realities, which is difficult to know the applicability of this
knowledge in different contexts (Miranda et al., 2021).
Football teams in Brazil have a strong capacity to develop
brand equity in the consumer’s mind, as this sport is con-
sidered the country’s largest social phenomenon (Guterman,
2009). Furthermore, in 2018 the Brazilian football industry
generated a 0.72% impact on the Brazilian Gross Domestic
Product (GDP), moving US$ 10 billion (Confederagio
Brasileira de Futebol, 2018). Despite this potential, under-
standing the impact of brand equity from the fans’perspective
has not developed as a field of investigation in the Brazilian
context. The Brazilian football market differs slightly from

the European market due to its competition calendar, from
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January to December, as well as the existence of the State
Championships (Campeonatos Estaduais in Portuguese), which
are only found in Brazil (Gasparetto, Barajas & Fernandez-
Jardon, 2018). State competitions have been responsible for
football development in Brazil and for creating local rival-
ries, often with teams from the same municipality. This reality
has perhaps even reinforced the bond of fans with the team
in the Brazilian context. This point is fundamental, given
that brand equity can change with time and local (Yoo &
Donthu, 2002).

In Brazil, fans also can be part of the members’ programs,
where supporters pay regular amounts in exchange for ben-
efits associated with the team. These programs are a way to
increase fan loyalty, as well as an important source of revenue
for the teams. Knowing that fans develop different levels of
psychological connection with the teams, few researchers have
analysed such differences in perception of brand equity and
its impact on behavioural intentions (Biscaia et al., 2016).

Despite the great importance currently given to the
study of brands (Strobel & Germelmann, 2020), there is a
gap in the knowledge regarding the discussion of this theme
in the Brazilian context. The investigation of brand equity
in another context can assess if a result can be generalised
beyond a particular context or an isolated situation (e.g., the
Brazilian fans perceive the same associations in the same way
as European fans), as well as enhance the managers’ability to
make strategic decisions (Kogak, Abimbola & Ozer, 2007).
This is important because high brand equity can grow sales,
consumer loyalty, the ability to charge price premiums, and
enhanced marketing communication efficacy (Baker et al.,
2022; Keller, 1993). 'Thus, the purpose of this study was to
analyse the perception of brand equity among members
and non-members of football teams and its influence on
behavioural intentions. To this end, the current work will
analyse whether there is a difference in the perception of
brand equity between these two types of supporters and the
consequent impact on behavioural intentions.

LITERATURE REVIEW

Brand equity in sport
Brand equity in sports can be considered the appropriate
additional value for a product thanks to its brand. It can be
strengthened owing to the strong relationship of fans with
the names and symbols of the teams they support (Gladden,
Milne & Sutton, 1998). Although the analysis of brand
equity from a financial perspective is a source of important

information, it is through the eyes of the consumer that this
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asset has provided relevant information on the relationship
between fans and sports teams (Biscaia et al., 2013). The
understanding of brand equity from the consumer perspec-
tive is based on the seminal works of Aaker (1991) and Keller
(1993), which, together with the work of Berry (2000), have
been widely used for the understanding of this field in the
sports industry (Miranda et al., 2021). According to Aaker
(1991), brand equity refers to the set of assets and liabili-
ties linked to the different components of a brand that will
add or subtract the value offered by a product or service to
a company or its customers. Keller (1993) was more direct
in stating that brand equity refers to the differential effect
that brand knowledge causes in response to the marketing
actions of the brand. The Consumer-Based Brand Equity
(CBBE) was based on the associative network model to state
that brand knowledge is a node of the brand in memory in
which a variety of associations are linked (Keller, 1993). In
this perspective, brand knowledge was conceptualised through
two components: brand awareness and brand associations.

Brand awareness

Brand awareness is understood as the strength of the brand
in the consumer’s mind, reflected by the consumer’s ability
to identify a brand under different conditions (Keller, 1993).
At CBBE, brand awareness was divided into two subcom-
ponents: brand recall and brand recognition. It is common
to observe studies of this dimension in sports sponsorship
(Koriczak, 2020). However, despite being widely used, brand
awareness analysis in these subcomponents seems unsuitable
for well-established organisations, as is the case of football
teams. Alternatively, Ross, Russell, and Bang (2008) proposed
to analyse brand awareness by identifying and internalising
the brand because they saw that a high level of psychological
commitment to the team could lead to greater awareness. In
this way, some researchers have used these subcomponents in
a better manner to analyse brand awareness in sports teams

(Biscaia et al., 2013).

Brand associations

More widely investigated than brand awareness, brand
associations are the information linked to the brand in
memory and contain its meaning for the consumer (Keller,
1993). Associations are the centre of building a strong
brand so that the consumer considers it strong and suc-
cessful due to the perception of its strength, favorabil-
ity, and uniqueness. Gladden and Funk (2002) and Ross,
James and Vargas (2006) developed probably the most used
scales for analysing associations in the sport. Gladden and
Funk (2002) conceptualised the Team Association Model
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(TAM) through a literature review and subsequent focus
groups with university students. The model consists of 16
dimensions, divided into attributes (success, star player, head
coach, management, logo design, stadium, product delivery,
tradition), benefits (escape, fan identification, peer group
acceptance, nostalgia, pride in place), and attitudes (impor-
tance, knowledge, affect). Ross et al. (2006) developed the
Team Brand Association Scale (TBAS), consisting of 11
dimensions: brand mark, rivalry, concessions, social inter-
action, team history, commitment, organisational attributes,
nonplayer personnel, stadium community, team success, and
team play. Even so, there are limits to the TAM in terms
of conceptualisation, as it has considered motives why fans
follow teams, which are not necessarily associations with
specific brands. The truth is that there is no consensus on
associations in sports, and several studies have either used
these models to some extent (Biscaia et al., 2013; Kunkel,
Funk & Lock, 2017) or sought to identify new associations
(Doyle et al., 2021). Despite this, in this study, we adopted
the TBAS to analyse the associations given the good psy-

chometric evaluations presented in previous studies.

Fan club membership

Association programs are a structured reality for foot-
ball teams in Europe, Brazil, and with some exceptions, in
other countries. From a relational marketing perspective, all
consumers have a latent relationship that can be developed
between consumers and organisations (Gronroos, 1997). From
the different levels of relationships, sports teams have both
occasional consumers and those who pay recurring amounts
to the organisation. Although both are important to sports
teams, fans who pay monthly or even annual amounts are a
key source of revenue for these organisations, whether they
are association program members (i.e., club members) or
season ticket holders. It is important to note that while sea-
son ticket holders purchase the right to attend the games for
the season, members pay a regular amount to receive benefits
that go beyond being present at the games, such as promo-
tions in the purchase of products and even voting rights in
club elections (Biscaia et al., 2016).

In Brazil, fan association programs are a reality that has
been leveraged more strongly since 2010 and are an important
source of revenue for Brazilian sports clubs. Between 2014
and 2018, clubs increased their budgets by 42% through
association programs (Estadio Conteudo, 2019). Although
this turnover is influenced by the sports results, Cardoso
and Silveira (2014) observed that revenues from the sale of
tickets for the games are more affected by the sports’ results

than the association programs. In fact, sports success is not

always enough to increase the number of members of sports
teams. In this perspective, considering that individuals form
a psychological connection with sports teams to satisfy dif-
ferent needs (Funk & James, 2004), analysing the percep-
tion of brand equity between members and non-members
is essential to understand the differences between them. In
addition, it is indicated that individuals with greater iden-
tification with the team tend to perceive brand equity bet-
ter (Ross et al., 2008). These differences have already been
pointed out by Biscaia et al. (2016) in the context of football
in Portugal, with members having higher perceptions than
non-members. However, in Brazil, to date, investigations that
analysed these perceptions have not been found.

In this sense, the current study aims to offer the vision
of a new context of the perception of different types of fans
about the brand of sports teams. This is essential to under-
stand if the dimensions observed in other contexts also
apply in a relevant reality such as Brazil. This information,
associated with the analysis of perception between differ-
ent fan groups, could provide data to aid strategic market-
ing campaign decisions. Therefore, the following hypoth-
eses are presented:

H1: Members have higher levels of perceived brand equity
compared to non-members.

H2:  Perceived brand equity influences members’behavioural
intentions significantly higher than non-members.

METHODS

Application context

The investigation took place in the Campeonato
Pernambucano 2019 edition, one of the state football cham-
pionships held in Brazil from January to April. Brazil is
divided into 26 states and a Federal District, which implies
the occurrence of 27 state championships in the country.
These tournaments emerged at the beginning of the 20th
century, mainly due to the large territorial extension of
Brazil and the difficulty of holding a national champion-
ship at that time. Thus, state championships were devel-
oped with the participation of teams from all over the
state, from those that participate in the country’s most
important division in football, the Campeonaro Brasileiro
Série A, to those that do not participate in any division
(Gasparetto et al., 2018). The Campeonato Pernambucano
— Série Al is the first division of the competition, and
the 2019 edition had the participation of ten teams dis-
tributed throughout Pernambuco. Of the ten teams, two

are relegated to the second division.
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SBBE adaptation and pre-test

We chose to adapt the Spectator-Based Brand Equity
scale (SBBE) (Ross, 2006) to the Brazilian context, used
by Biscaia et al. (2013) in the Portuguese football context.
The model showed good psychometric validity (Biscaia
et al.,2013; Ross et al., 2008), and its use has led to relevant
results. The scale consists of 11 dimensions, divided into
ten associations (brand mark, concessions, social interac-
tion, commitment, team history, organisational attributes,
team success, head coach, management, and stadium) and
internalisation. Each dimension is operationalised by three
items (total= 33 items) and measured on a 7-point Likert
scale (1= Strongly disagree; 7= Strongly agree).

Four researchers of the Sport Management and
Marketing area in Brazil adapted the content of the
scale from Portuguese of Portugal to that of Brazil. Then
a face-to-face pre-test of the instrument was carried out
with 170 physical education undergraduate students, who
participated in the study voluntarily. Before the accep-
tance of the students, the purpose of the investigation
was explained, and they only started if they agreed with
the terms. The majority were men (70%), aged between
17 and 45 (M= 22.06x 5.175). The normality and reli-
ability of the data were analysed using absolute values of
skewness (< 3) and kurtosis (< 10) (Kline, 2016) and the
Composite Reliability (CR) (>.60) (Bagozzi & Yi, 1988),
respectively. The factorial validity was observed assuming
factor loadings >.50 (Hair, Black, Babin & Anderson,
2018). The data were analysed in Amos 26.0.

Validation of the measurement model

After the adaptation, three items were added for the
analysis of the individual’s behavioural intentions, the
same as those used by Biscaia et al. (2013), measured
with a 7-point Likert scale, from 1 (Unlikely) to 7 (Very
likely). The adapted scale was made available online, from
January to April 2019, pre-COVID-19 pandemic, through
the OnlinePesquisa platform. After being informed about
the objectives of the investigation, the participants were
required to indicate the team they support and thus pro-
ceed to respond to the 36 items. The link to the scale was
shared through social network sites like Facebook and
Instagram. Finally, sociodemographic questions were added
(e.g., sex, age, complete education level) and whether they
are members of the club they support. Thus, the sample
was built for convenience.

All participants were informed about the objectives and
procedures of the study; those who wished to participate
freely and in an informed way filled out the questionnaire
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in accordance with the rules established and approved by
the Ethics and Research Committee of the Universidade de
Pernambuco under CAEE number: 01757118.3.0000.5192
and opinion: 3.064.330. A total of 634 respondents who
voluntarily participated in the study started the question-
naire. After data cleaning, 214 responses were eliminated
because they were under 18 years old or marked the same
answer in ten or more items in sequence. Subsequently,
420 respondents were included in the data analysis, with a
response rate of 66.25%. The sample size is above of rec-
ommendation (7> 200) (Hair et al., 2018), and we achieved
the minimum ratio proposed by Hinkin (1995). As in the
pre-test, most respondents were men (78.1%), aged between
18 and 70 (M= 29.56% 10.64). Regarding the education
level, the majority have a high school (40.2%), followed
by those with higher education (32.9%). Data on monthly
family income indicated that 18.6% had an income above
US$ 2,739.72 (US$ 1= R$ 3.65; 2019). In addition, 33.6%
said they are fan club members of the team they support.
More details may be seen in Table 1.

For the analysis of the adjustment of the measurement
model, Confirmatory Factor Analysis (CFA) was utilised
with the software Amos 26.0. At this moment, the con-
sidered CR cut-off point was > .70 (Fornell & Larcker,
1981). To observe the quality of the adjustment, were con-
sidered the indices: ? (p> .05) and its division by degrees
of freedom (? / df) (< 5), Goodness of Fit Index (GFI)
(> .90), Comparative Fit Index (CFI) (> .90), Tucker-
Lewis Index (TLI) (> .90), and Root Mean Square Error
of Approximation (RMSEA) (< .10) (Mardco, 2014).
The internal consistency of each dimension was analysed
using composite reliability (Hair et al., 2018). Regarding
the validity of the scale, the factorial validity by the stan-
dardised factor loadings was observed, as well as the con-
vergent validity by the average variance extracted (AVE)
and the discriminant validity established when the AVE
of the factors was equal or higher than the square of the
correlation among these factors (Fornell & Larcker, 1981;

Maroco, 2014).

Multigroup analysis and structural model

In the final step, the invariance of the measurement model
for members and non-members was assessed using Amos
26.0. First, the measurement model was adjusted individ-
ually for each group. In sequence, the model’s invariance
between the groups was assessed by comparing the uncon-
strained model (measurement weights varying freely across
both groups) with the constrained model (measurement
weights fixed to an equal value to both groups) (Marbdco,
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2014). For the statistical analysis of the invariance, the CFI
difference between the constrained model and the uncon-
strained model was observed (ACFI= CFI ~CFI ). The CFI
measure was considered as an alternative to the Ay? statis-
tic since the latter has been questioned for its sensitivity
to the size and or difference of the samples, as well as for
different levels of quality of adjustment (Mardco, 2014).
For ACFI, the model’s invariance for a value equal to or
less than .01 was considered (Cheung & Rensvold, 2002).
After observing the model’s invariance, the latent means
of the factors between the two groups were compared, and
Cohen’s (1988) 4 was calculated to determine the effect
size of the differences between the means. Finally, a mul-
tigroup structural equation analysis was applied to measure
the structural model between members and non-members.
After testing for model invariance in this last stage, the two
groups were joined, and the structural model was calculated
for the entire sample.

It is important to realise that all the procedures in this
study were approved within a larger project, approved by
an ethics committee of a Brazilian public university, with
CAAE number 01757118.3.0000.5192 and protocol num-
ber 3.064.330.

RESULTS

SBBE adaptation and pre-test

Initially, 22 items on the scale were modified by replac-
ing words with the same meaning. This allowed the pre-test
to be conducted. After this collection, the feedback from the
sample led to the modification of one more item. The data
showed multivariate normality with skewness values ranging
from -2.99 to .76 and kurtosis from -1.20 to 9.36. The data
demonstrated internal consistency, varying between .63 (social
interaction, organisational attributes) and .86 (management).
Finally, all factor loadings were above .50. Thus, it was con-
sidered that the adjustments made were sufficient to con-
tinue the SBBE validation process for the Brazilian context.

Validation of the measurement model

Skewness values between -2.62 and .38 and kurtosis from
-1.29 to 5.98 attested to the normality of the data, and the
adjustment of the model was considered acceptable [¢* (440)=
976.40 (p< .001),?/ df= 2.22, TLI= .92, CFI= .93, GFI= .87,
RMSEA= .05 (95%CI .058-.076)]. The GFI showed a value
below the ideal, however, good values in the other indices
allowed us to observe good model adjustment (Mardco, 2014).

Table 1. Sociodemographic data and sample consumption information.

I O Y7
Age ( )

29.56 (10.64
Male 328 78.1
Sex
Female 92 21.9
Elementary school 6 1.4
High school 169 40.2
Level of education
University education 138 329
Postgraduate studies 107 25.5
Less than US$ 273,97 17 4.0
US$ 273,97 to US$ 547,94 68 16.2
US$ 547,94 to US$ 821,91 47 1.2
US$ 821,91 to US$ 1.095,89 62 14.8
Monthly family income
US$ 1.095,98 to US$ 1.369,86 50 11.9
US$ 1.369,86 to US$ 2.054,79 52 12.4
US$ 2.054,79 to US$ 2.739,72 46 10.9
More than US$ 2.739,72 78 18.6
Yes 141 33.6
Fan club membership
No 279 66.4
Do you usually buy tickets for club games Yes 244 58.1
at the box office? No 176 419
Do you usually buy tickets for club games Yes 161 38.3
over the internet? No 259 61.7
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Only the brand mark dimension presented problems in
the CR (.43), with two items demonstrating factor loadings
below .50 (.30 and .48) and AVE below the required mini-
mum (.21). Because of this, brand mark was removed from
the model. After a new CFA, the model with ten dimen-
sions showed better quality in the adjustment [¥? (360)=
812.44 (p< .001), %>/ df= 2.25, TLI= .93, CFI= .94, GFI=
.88, RMSEA= .05 (95%CI .050-.060)]. In addition, good
values for reliability, and factorial and convergent validity
are shown in Table 2. The appendix presents the results of
the discriminant validity for all dimensions.

Multigroup analysis and structural model

'The validated model showed good adjustment for mem-
bers [¢* (360)= 516.88 (p< .001), x* / df= 1.43, TLI= .93,
CFI= .94, GFI= .81, RMSEA= .06 (95%CI .045-.066)] and
non-members [¥? (360)= 690.11 (p< .001), x* / df= 1.91,
TLI= .92, CFI= .93, GFI= .86, RMSEA= .06 (95%CI .051-
.064)]. Table 3 demonstrates the existence of internal con-
sistency in both models, as well as factorial, convergent, and
discriminant validity.

'The invariance of the model demonstrated a good fit
for the unconstrained model [¥? (720)= 1,207.39 (p< .001),
x>/ df= 1.67, TLI= .92, CFI= .94, GFI= .84, RMSEA= .04
(95%CI .036—.044)] and for the constrained model [y? (740)=
1,272.50 (p< .001), %2/ df= 1.72, TLI= .92, CFI= .93, GFI=
.83, RMSEA= .04 (95%CI .038-.045)]. The metric invari-
ance between the groups was attested by the value ACFI=.01.
The comparison between the unconstrained model and the
model with restricted factor loadings and intercepts (means)
[x* (770)=1,412.11 (p< .001), %/ df= 1.83, TLI= .90, CFI=
.92, RMISEA= .04 (95%CI .041-.048)] attested to the scalar
invariance (ACFI=.01). Considering the group of non-mem-
bers as a reference (fixed averages at zero), Table 4 indicates
the significant difference between the latent averages of nine
dimensions. This partially and positively confirms the H1.
The positive values of the Z test indicate better perception
of the members, and the higher values of Cohen’s d demon-
strate the most pronounced difterences between the means.

Considering the H2, the causal model with the ten
dimensions and behavioural intentions indicated a good fit
for members [)? (440)= 611.31 (p< .001), %>/ df=1.39, TLI=
.93, CFI= .94, GFI= .80, RMSEA= .05 (95%CI .042-.062)]
and non-members [¥? (440)= 815.73 (p< .001),x*/ df= 1.85,
TLI= .92, CFI= .93, GFI= .85, RMSEA= .06 (95%CI .049—
.061)]. The internal consistency of behavioural intentions
was achieved for members (CR= .87) and non-members
(CR= .83), and factorial validity (Member= .83 — .83; Non-
member= 76 — .80), convergent validity (Member: AVE=.70;
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Non-member: AVE= .62), and discriminant validity were
confirmed in both models.

'The analysis of the invariance of the causal model showed
that both the unconstrained model [x? (880)= 1,427.51 (p<
.001),%*/ df=1.62, TLI= .92, CFI= .94, GFI= .83, RMSEA=
.04 (95%CI .035-.042)] and with both factor weights and
structural coeflicients fixed [¥? (912)= 1,516.41 (p< .001),
x*/ df= 1.66, TLI= .92, CFI= .93, GFI= .82, RMSEA= .04
(95%CT .036—.043)] showed good adjustment. The model was
considered invariant between members and non-members
(ACFI=0,01).In other words, there was no difference in the
impact of brand equity on behavioural intentions between
members and non-members. For this reason, the causal model
was analysed for fans in general (n= 420).

The analysis of the measurement model and the causal
model presented identical values, demonstrating good adjust-
ment [x? (440)= 939.05 (p< .001), %/ df= 2.13, TLI= .93,
CFI= .94, GFI= .88, RMSEA= .05 (95%CI .047-.057)].
Figure 1 shows the paths of the causal model. The analysis
of these trajectories revealed that the dimensions internal-
isation, social interaction, and management had a signif-
icant positive effect on the behavioural intentions of the
fans. Finally, the dimensions of brand equity were respon-
sible for explaining 77% of the total variance in behavioural
intentions (R*= .77).

DISCUSSION

The purpose of this study was to analyse the percep-
tion of brand equity among members and non-members
of football teams and its influence on behavioural inten-
tions. Through a CFA, the data showed a change in the
SBBE model because the brand mark dimension had to
be excluded. This information reinforces the necessity of
analysing different contexts when considering the specifi-
cations in the branding process. Referring to H1, we were
able to see a better perception of the members, which indi-
cates that consumers with a high level of relationship have
a better perception of the teams’ brand. Higher levels of
internalisation among members may indicate that individ-
uals who assume team values translate this feeling into a
financial attitude. The members better perceive the team
as a space for social interaction. Biscaia et al. (2016) high-
lighted that the experience with other people is a benefit
considered in the sports consumption experience. In fact,
a strong relationship with the team may be related to the
psychological need for social interaction (Funk & James,
2004). In addition, other associations also showed a medium
effect size between differences in latent averages (Table 4).
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In Brazil, some members can vote for the election of the
team’s board. Thus, it is to be expected that they have the
management more present in their mind. Regarding team

history, this dimension was highlighted as a strong predic-
tor of associations in basketball (Ross et al., 2008) and foot-
ball (Biscaia et al., 2013). Assuming that the psychological

Table 2. Factor loadings for each item, reliability, and convergent validity of each factor.

ltem A CR AVE
Concessions (C) .87 69
There are specific foods at the arena that | like to eat .78
| enjoy eating at the arena 79
Eating and drinking at the arena are things that | like to do .89
Social Interaction (Sl) 84 b4
Being a fan of the team is a good way to meet other people 72
| am able to see friends because of the team .80
The team provides a good place to see friends .86
Commitment (COM) 75 .50
Many fans regularly follow the team 61
The loyalty of the fans is very noticeable 72
Fans have followed the team for a long time 77
Team History (TH) .89 74
The team has a history of winning .82
The team has a rich history .87
There is a successful history behind the team .87
Organizational Attributes (OA) 79 56
The team is very loyal to its fans 75
The devotion to fans by the team is very obvious .70
The team is heartfelt to its fans 79
Team Success (TS) 77 53
The team has high quality players 72
The team is a great team 71
The team has good performance in competitions 74
Head Coach (HC) 93 .81
The team’s head coach does a fantastic job .85
The team has an excellent head coach .95
I like the head coach of my team .89
Management (MAN) 92 79
The management of the club is outstanding .89
I like the managers of my club 92
The managers of my club strive to improve the team .84
Stadium (STA) 79 .56
My team’s arena has “personality” .63
The architecture of my team’s arena is attractive 73
The arena enhances the enjoyment of going to see the games .85
Internalization (INT) .90 .75
Being a fan of (team name) is a large part of who | am .85
| “live and breathe” (team name) .84
| like to think that | “bleed the colors” of (team name) .88

A: Standardized Factor Loadings; CR: Composite Reliability; AVE: Average Variance Extracted.
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connection with the team is greater in the members, high-
lighting the team success stories could be related to their
desire to improve the way they are perceived (Cialdini et al.,
1976). Higher member ratings for the stadium, concessions,
and organisational attributes may be related to a greater pres-
ence in the games, while the small d value for fan commit-
ment does not indicate a relevant difference.

Finally, the second consideration refers to H2, in which we
were able to see that brand equity did not impact members’
behavioural intentions significantly differently compared to
non-members. This indicates the importance of management
considering all fans, members or not, for the strengthening
of the brand (Biscaia et al., 2016). The fact that internalisa-
tion was the strongest predictor indicates the importance of
teams maintaining a strong relationship with fans so that the
internalisation of team values is translated into behavioural
intentions. This information is also important from the per-
spective that maintaining involvement with sports brands
can be associated with the psychological well-being of fans
(Su, Du, Biscaia & Inoue, 2022). A very interesting fact is

Members (n= 141)

Table 3. Data on mean, factor loadings, reliability, convergent validity, and the square of correlations to indicate discriminant validity.

1 l2]afelsfel7]8]9 [0

that the management dimension is also a positive predictor
of behavioural intentions, considering that this dimension is
under the total control of the teams. This may indicate that
individuals continue to behave positively towards the brand

Table 4. Comparison of latent means of dimensions between
members and non-members.

Dimension ALM z e
Concessions .51 2.93** .29
Social Interaction .89 5.95** .60
Commitment .20 2.11* 16
Team History .52 4.19** 43
Organizational Attributes .32 2.35* 22
Team Success .30 2.89** .27
Head Coach 22 1.41 -

Management .66 4.46%* 47
Stadium 49 2.90** .32
Internalization .98 6.10** 62

ALM: Latent mean; *p< .05; **p< .01; d: effect size.

B CI eI
1. Concessions 3.77 (1.73) | .76 — .96 .70
2. Social Interaction 559(1.31) | .80-.84 | .86 .68 13 1
3. Commitment 5.89(1.00) | .61-.79 | .77 54 | .02 | .08 1
4. Team History 596(1.13) | .81-.92 | .89 74 .00 .01 .28 1
5. Organizational Attributes | 4.58 (1.25) | .71-.86 | .83 62 |21 26 | 19 | .09 1
6. Team Success 436(1.08) | .62-.84| 77 5401 N A5 | 24 | 23 | 48 1
7. Head Coach 413(1.47) | .86-.93| .92 79 | .00 | .00 | .03 | .01 05 | .21 1
8. Management 443(1.61)|.83-95| .93 82 | 12 | 19 | 01 00 | 44 | 15 | 03 1
9. Stadium 541(1.32)| .54-.88| .77 54| 022 | 25| 09 | .00 | 47 18 | .00 | .30 1
10. Internalization 5.83(1.38) | .74 - .89 .69

Non-members (n= 279) M (SD) -. AVE

R .28 27 .05 15 12 .01 .08 23 1
2 s e |s |67 8] w0
1

1. Concessions 3.28(1.62) | .79 - .85 67

2. Social Interaction 475(01.51) | .69-87| .82 .61 .26 1

3. Commitment 572(1.10) | .62-.75| .75 .50 .07 23 1

4. Team History 543(1.35 | .81-.87 | .89 72 | 02 | .08 | .28 1

5. Organizational Attributes | 4.30(1.31) | .70-.75| .78 54 12 21 20 .03 1

6. Team Success 406 (1.13) | .69-.74 | 77 52 24 .28 29 .29 .35 1

7. Head Coach 3.89(1.48) | .84-.96| .93 .82 | .07 09 | .05 | 00 [ .20 | .20 1

8. Management 3.72(1.43)| .84-.89 | .90 75 12 21 .03 .00 53 .28 16 1

9. Stadium 497 (1.45) | .65-.85| .79 56 | 19 | 46 | 22 | 09 | 37 28 | .09 | 32 1

10. Internalization 482(1.87)|.81-.89 | .90 75 | M 46 | 26 | 13 | A5 | 18 | 05 | .M .35 1

M: Mean; SD: Standard Deviation; A: Standardized Factor Loadings; CR: Composite Reliability; AVE: Average Variance Extracted.
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Figure 1. Standardized estimates of the causal model of brand equity in the behavioral intentions.

because they believe that its management works to meet the
needs of supporters (Filo, Funk & Alexandris, 2008).

'The importance of teams constantly promoting sociali-
sation spaces for social interaction is emphasised as a leisure
alternative, mainly on game day. Barros Filho et al. (2021)
observed that crowd experience is a factor that influences
behavioural intentions in Pernambuco football, which rein-
forces the importance of clubs promoting this type of expe-
rience. Considering the model’s relevance, it is important
to emphasise that the dimensions of brand equity explain
77% of the variance in behavioural intentions. This demon-
strates the importance of considering the different dimen-
sions presented in the model for the strategic management
of Brazilian team brands.

Managerial implications

Considering the practical contributions, the fact that
members better perceive different dimensions of brand equity
indicates the importance of managing the relationship with
the members in a qualified way so that this constantly con-
tributes to the team’s revenue. In general, marketing depart-
ments are fundamental to developing and strengthening
the brand in the fans’ minds, emphasising internalisation
and social interaction provided by the team. In the case of
internalisation, creating a mural with photos of the mem-
bers (Biscaia et al., 2016) or delivering products to the res-
idences of members by some athletes could strengthen the
psychological connection between the team and supporter.

In addition, supporting recognised social causes, for example,
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may strengthen the internalisation of club values not only
among members but also among non-members. Furthermore,
as social interaction was a strong association in the minds of
members, promoting places of interaction between support-
ers both pre- and post-game could enhance the presence of
the brand in the mind of the fan, especially for members. In
the case of the three main teams in Pernambuco, this action
can be enhanced thanks to the spaces existing at the organi-
sations’ headquarters, which do not contain only the stadium,
but all the facilities related to administration, amateur sports,
and leisure options for the members.

Finally, as there was no difference in the impact of brand
equity on behavioural intentions between members and
non-members, teams also need to develop marketing cam-
paigns that consider all supporters, regardless of their level of
relationship with the team. Together with strengthening the
associations mentioned above, the development of qualified
management, which is perceived in such a way by support-
ers, directly influences consumer loyalty. This information is
particularly relevant for the teams, as qualified management
does not depend on the sporting result.

'The limitation in the generalisation of the results should
be pointed out due to the non-representativeness of the
Brazilian population, meaning investigations are required in
other regions. The low number of members (n= 141), com-
pared to non-members (7= 279), requires caution when inter-
preting the results and information regarding the supporter’s
time and level of connection with the club. Regarding the
distribution of the sample by the affective team, data were
collected from spectators from all ten clubs, but not in the
same proportion. Future investigations should consider ana-
lysing these different aspects in the perception of brand equity.
Furthermore, there was a lack of control over the existence of
a concrete fan experience with the team in the investigated
season because of its importance for the analysis of brand
equity (Ross, 2006). Further investigations should consider
the influence of other brands (e.g., athletes, leagues) on fans’
perceptions due to the teams’relationship with other brands

in the sports ecosystem (Kunkel & Biscaia, 2020).

CONCLUSIONS

Nowadays, the qualified management of the brand is
a differential factor for the long-term management of any
organisation. However, not all teams realise the importance
of considering the brand as an asset of the organisation
(Manoli, 2020). In a country that loves football like Brazil,
developing a strong brand presents itself as an opportunity
for teams. For this reason, the SBBE validation makes it

68 Motricidade, 2023, vol. 19, n. 1, pp. 59-69

possible to perceive the importance of connecting teams with
their fans, as well as strengthening teams as a space for social
interaction between supporters. All of this, together with
the perception of qualified management, can offer financial
returns to the teams thanks to the importance that fans give
to this. The fact that the members perceive the team brand
better shows the need for qualified management of the rela-
tionship with these fans as well, considering the differences
presented in our study.
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The effects of preventive shoulder exercises
in electromyographic and pain levels in child
swimming athletes: a before-after analysis
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. Daniel Almeida Marinho®?

The aim of this study was to evaluate maximum voluntary contraction through surface electromyography in stabilizer shoulder muscles,

as well as the clinical evaluation of shoulder injury in the pre, post, and detraining stages of specific training in child swimmers.

ABSTRACT

Twelve competitive swimmers volunteered for this study. Anthropometric measurements, clinical examination, electromyography
(with Delsys® data acquisition system), and pain intensity levels were performed. Clinical examination and EMG data were compared
using repeated-measures ANOVA with Bonferroni correction pre, post, and after detraining. The intervention program lasted for
12 weeks. The pain group presented higher pain intensity values compared to the post-intervention program. Most of the tests

presented lower values at the detraining compared to the baseline. After the intervention, pain levels significantly decreased in

five tests. Muscle strengthening work is highly recommended because it improves the swimmer's shoulder performance, reducing

injuries and decreasing pain intensity after 12 weeks of intervention.

KEYWORDS: electromyography; pain; shoulder; swimmers.

INTRODUCTION

Shoulder pain is a symptom that affects between 40 and
90% of competitive swimmers. Therefore, it characterises a
special syndrome called “swimmer’s shoulder” due to the rep-
etition of the gesture performed in an amplitude higher than
90° (Rouard & Clarys, 1995; McMaster, 1999; Sein et al.,
2010). The symptom affects most of the swimmers. It ini-
tially starts with mild discomfort that remains during and
after training, which ends up affecting the athlete’s progress
(McMaster, 1999; Sein et al., 2010).

Bak (2010) proposes taking a break as a first tactic, cut-
ting back on training and using an ice pack only when pain
occurs during swimming. Another important tool is the coach’s
analysis and technical corrections of the specific movement
in this sport during training. Shoulder girdle stabilisation

exercises, for example, are recommended for injury preven-
tion in swimming athletes.

Glenohumeral joint stability is directly related to the correct
muscular activation of the rotator cuff (infraspinal, subscapular,
supraspinatus, minor round), which is essential for mobilisation,
especially in swimming (Perry et al., 1992) due to being part
of the muscles that generate propulsion to perform the stroke
(Lauer, Figueiredo, Vilas-Boas, Fernandes & Rouard, 2013).
Different researchers highlight the importance of instability
and imbalance of the glenohumeral and scapular muscles as a
secondary impact factor for this tendon. Other factors demon-
strated are overuse of the joint, overload, bone configuration, the
hypovascularisation of the supraspinatus tendon, lower flexibility
levels, inefficient swimming technique, coach errors, and level

of training (Ferndndez, Aravena, Verdugo, Galaz & Rex, 2010).

Laboratorio de Investigacién en Biomecénica y Anélisis del Movimiento, Departamento de Ciencias Bioldgicas, Centro Universitario
Paysandd, CENUR Litoral Norte, Universidad de la Republica de Uruguay — Paysandu, Uruguay.

?Department of Sports, Instituto Superior de Ciéncias Educativas do Douro — Penafiel, Portugal.

3Centro de Investigacdo em Desporto, Saiide e Desenvolvimento Humano — Covilh&, Portugal.

“Department of Sports and Physical Education, Instituto Politécnico de Braganca — Braganca, Portugal.

*Department of Sports, Universidade da Beira Interior — Covilha, Portugal.

*Corresponding author: Rua Vitorino da Costa, 96 — 4560-708 — Penafiel, Portugal. E-mail: pedromiguel.forte@iscedouro.pt

Conflict of interests: nothing to declare. Funding: Fundagéao para a Ciéncia e Tecnologia: UID/DTP/04045/2020.

Received: 06/22/2022. Accepted: 10/14/2022.

70 Motricidade, 2023, vol. 19, n. 1, pp. 70-77



mailto:pedromiguel.forte@iscedouro.pt
http://orcid.org/0000-0003-4343-7336
http://orcid.org/0000-0002-5566-3958
http://orcid.org/0000-0003-0515-0166
http://orcid.org/0000-0003-0184-6780
http://orcid.org/0000-0003-2351-3047
https://doi.org/10.6063/motricidade.27461

RL Bona, CM Biancardi, A Bonezi, P Forte, DA Marinho

Swimming training is also known to lead to muscle
imbalances between the internal and external rotators of
the shoulder (Batalha, Raimundo, Tomas-Carus, Barbosa
& Silva, 2013). However, the activities that induce changes
in the biomechanics of the shoulder and tissue injuries are
not fully understood. Most of the research was carried out
on swimmers already injured, and the results interfered with
developing prevention programs (Tovin, 2006). Clearly,
high-performance swimming athletes must complete a series
of on-land exercises to avoid possible injuries. Different clin-
ical examinations are described in the literature to help eval-
uate shoulder injuries (Gismervik, Drogset, Granviken, Re
& Leivseth,2017). These exams tend to demonstrate certain
types of symptoms and specific signs, which reinforce the
diagnosis of the shoulder that presents some type of pain,
rupture, and instability.

In young people, injuries are likely to occur around the
age of 13 (Sein et al., 2010). Thereby, although little stud-
ied, evaluating and proposing preventive exercises for young
swimmers is a relevant topic. This is important as it will allow
athletes to stay longer in the sport and improve their perfor-
mance. Preventive exercises, description of shoulder injuries
and weaknesses of child swimmers are very important top-
ics for research.

Thus, the reason for this study is based on some authors
who recommend a muscle-strengthening program to keep
the shoulder healthy and avoid fatigue and shoulder inju-
ries (Bak, 2010; Tate et al., 2012). In addition, evaluations
of muscle activation, such as through surface electromyog-
raphy, can address the requirements of the main muscles
involved (Hug, 2011). There is evidence in the literature
applied to swimming (Martens, Figueiredo & Daly, 2015)
but little information on muscle activation for child swim-
mers. Thus, the aim of this study is to assess the effective-
ness of a 12-week intervention program on muscle pain
and the evaluation of the MVC. It was hypothesised that
pain levels would decrease and the electrical activity pro-
file would differ after 12 weeks of intervention with reha-
bilitation exercises.

METHODS

Participants
Twelve competitive swimmers volunteered for this study
(Table 1). Based on the results provided by the Pain Intensity
Scale, The swimmers were separated into two groups: the
shoulder pain group and the control group (without shoul-
der pain). The athletes swam approximately 30,000 m per

week (6 times/week) during the week’s training sessions.
'The swimmers had at least 2 years of national and interna-
tional competitive experience (competition experience mean
was 2.8 £ 0.8 years) and trained normally during the data
collection (6 £ 1 days) period (13 to 30 km of volume per
week). The competitive swimmers were from Paysandu City
and were aged between 10 and 12 years.

This study was conducted in the first training cycle (6
weeks) of the training season. All swimmers were in the base
training period and performed 30 training sessions before
the protocols. Swimmers were informed of the benefits and
risks of the investigation before signing an informed con-
sent form approved by the institution to participate in the
study. In addition, the swimmers’ parents or guardians pro-
vided written consent. The study was approved by the Ethics
Committee of Universidad de la Republica Uruguay. All the
procedures were in agreement with Helsinki’s declaration
regarding research in humans.

Protocol

'The evaluations were divided into three different times:
pre, post and detraining. The first evaluation was conducted
before the beginning of the intervention. The first evalu-
ation test was composed of: i) measurement of anthropo-
metric characteristics; ii) clinical examination (composed
of five tests); iii) EMG evaluation (MVC — maximum
voluntary contraction by 11 muscles). In the second and
third evaluations, clinical examinations and EMG evalua-
tions were performed.

The intervention with preventive exercises lasted 12
weeks and was performed twice a week for 50 min. In all
sessions, the initial part consisted of mobilising the shoulder
girdle and, in the end, stretching all the muscles involved
in the movements.

The exercises consisted of muscle strengthening with
elastic bands and scapular stability exercises. Periodisation
was carried out (every two weeks) between exercise periods.
'The main variable that oscillated was the stability of the exer-
cises, requiring greater control of the athletes’shoulder girdle.

Table 1. Characteristics of infant swimmers. They were divided
in two groups: shoulder pain and control group.

_ Shoulder Pain Group (6) | Control Group (6)

Age (years) 11.2£1.1 11.2+ .9
Mass (kg) 46.44+7.82 39.76+ 8.96
Height (m) 1.49+ .09 1.47+ .06
Arm Span (m) 1.50+ .10 1.45+ .04
Male/Female 1/5 1/5
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All sessions and evaluations were conducted by a physical
education teacher and a physiotherapist, which previously
prepared for the exercises.

After the preventive exercises (12 weeks), the athletes
were re-evaluated in five clinical examinations and in the
EMG evaluation. At the end of the study, the athletes did
not continue with the exercises, therefore, 12 weeks after
the end of the preventive exercise sessions, the athletes were
re-evaluated.

Measures

Clinical examination and pain intensity

Five clinical tests were performed: i) Hawkins-Kennedy
for subacromial impingement and the supraspinatus (Hawkins
& Kennedy, 1980); and four tests for determining the loca-
tion of the rotator cuff lesion: ii) Lift-off test to evaluate
the integrity of the subscapularis muscle (Hermans et al.,
2013); iii) Jobe to evaluate the supraspinal muscle tendon
(when positive it is an indicator of tendinitis and/or ruptures)
(Chew, Pua, Chin, Clarke & Wong, 2010); iv) Patte’s test to
evaluate the infraspinatus tendon (Leroux, Thomas, Bonnel
& Blotman, 1995); v) palm-up test to evaluate long biceps
bite (Gismervik et al., 2017; Leroux et al., 1995; Michener,
Walsworth, Doukas & Murphy, 2009).

'The Faces Pain Scale, a self-report instrument used to
assess children’s pain intensity (Hicks, von Baeyer, Spafford,
van Korlaar & Goodenough, 2001), was used. It was posi-
tioned in different places around the data collection areas, and
the athletes were asked about the intensity of the pain before
and after the tests (Figure 1). To participate in the group of
controls, it was necessary not to feel pain in both shoulders
(pain scale equal to zero). To participate in the group of ath-
letes with pain, it was necessary to have pain in at least one
of the shoulders. Based on these results, the athletes were

Figure 1. Pain intensity illustration to assess pain scale.
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divided into two groups: the shoulder pain group and the
control group. The data were transcribed to a spreadsheet and
presented with average and standard deviation.

EMG data
Electromyography data was collected through a Delsys®

data acquisition system. The equipment has 16 channels
with a sampling rate of 2000 Hz. Surface electrodes for
each muscle evaluated were used: frapezius superiores (T5),
trapezius inferiores (T1), rhomboideus major (Rm), infraspi-
natus (IS), teres major (ReM), latissimus dorsi (LD), serratus
anterior (SA), pectoralis major (sternocostalis) (PM), deltoideus
anterior (DA), biceps brachii (caput longum) (BB), triceps bra-
chii (caput longum) (TB).

The electrodes were placed on the muscle belly, paral-
lel to the muscle fibres. All skin cleaning and abrasion care
were performed. For the assessment of electromyographic
activation, isometric MVC was performed for each of the
11 muscles, following the positioning suggested by Konrad
(2005). EMG measurements were taken on the shoulder that
presented pain. If the athlete had pain in both shoulders, the
measurement was performed in the shoulder with the high-
est level of pain according to the pain scale. For the control
group, the measurement was taken on the dominant side.

For the analysis, filtering and processing of the elec-
tromyographic signals were performed by a bandpass filter
Butterworth, third order, with cut-off frequencies between 20
and 500 Hz.Then the calculation of the root mean square value
(RMS) during three central seconds of the MVC contraction
of each muscle (Winter, 2005) data are in millivolts (mV').

Statistical analysis
All values are expressed as mean * standard devia-
tion (SD). After assessing the normality and homosce-
dasticity, the researchers compared the anthropometric
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characteristics between groups by the unpaired t-test based
on Kolmogorov-Smirnov, Levene tests and skewness val-
ues. Clinical examination and EMG data were compared
with repeated-measures ANOVA. When suitable, multiple
comparisons were made with Bonferroni correction. Alpha
was established at 0.05, and all analyses were carried out
using the Statistical Package for Social Sciences (SPSS
27.0,1BM, Armonk, NY, USA).

RESULTS

Table 2 shows the clinical examination results. The pain
group presented lower pain intensity values in post interven-
tion program. For most of the variables (Hawkin test right,
Hawkin test left, Patte test left, Palm up test right, Palm up
test left, Jobe test left, Gerber test right, Gerber test left),
after the training program and until the detraining evalua-
tion, the pain intensities presented higher values with sta-
tistical significance. Finally, some cases (Hawkin test right,
Hawkin test left, Palm up test right and Gerber test right)
had higher pain intensities in detraining compared to base-
line. However, most tests showed lower values in detraining
compared to baseline. After the intervention, the pain levels
decreased significantly in five tests.

In the comparison of muscle strength between groups,
the control group presented higher values for T'S, TT, Rm, IS,
ReM, LD, SA,PM, DA, and TB., with a difference p< 0.05.

Figure 2 shows the EMG data for MVC for each eval-
uated muscle in the shoulder pain group in three evalua-
tions: pre preventive exercises, post preventive exercise and
detraining. The T'S and TT presented lower activity in the post

Table 2. Clinical examinations results.

preventive training phase. The TT presented lower activation
during training. Rm, IS presented higher activity in the post
preventive training phase. ReM, SA presented higher activ-
ity in the post preventive training phase compared to the
pre-training phase. PM presented greater electrical activity
in the phase before preventive training compared to post and
detraining. DA presented greater activation in the post-train-
ing phase when compared to pre- and detraining.

Figure 3 shows the EMG data for MVC in each eval-
uated muscle in the control group in three evaluations: pre
preventive exercises, post preventive exercise and detrain-
ing. The TS and ReM presented greater activity in the
pre-preventive training phase when compared to the post
and detraining phases. TT presented higher values in the
pre phase compared to the post and detraining phases. Rm,
LD, SA, and DA presented higher activity in the pre phase
compared to post preventive training. IS presented higher
values of electrical activity in the pre phase compared to the
post preventive training and also in relation to the post and
detraining. BB presented lower values of electrical activity
in the pre phase compared to post preventive training and
also in relation to post and detraining. TB presented lower
values in the post preventive training phase.

DISCUSSION

'The purpose of this study was to assess and compare the
electrical activity of the shoulder muscles and the pain scale in
child swimmers before and after specific muscle strengthen-
ing. This study demonstrated electromyographic activation in
various muscles that contribute to swimming movement and

Detraining PE Pre PE, Post PE, Detraining PE

Hawkin test right 117 9% 15+ .37 § 1.26+ .88 _
Hawkin test left J1£.32% 1 30+ .75 8§ 1.05+.55 _
Patte test right .80+ 1.03 76+ 153 5+ .75 _
Patte test left 1.2£1.10*t 15+ .37 § .85+ .65 _
Palm up test right 33+ .94 * .30+ .75 .65 .75 _
Palm up test left 56+ .87 * .32+ .55 70+ .35 _
Jobe test right .88+ .93 * .92+ 1.03 .85+ .75 _
Jobe test left 1.12£1.03* 1 34+ 758 .85+ .65 _
Gerber test right 75+ .55 31+ .55 .80+ .85 _
Gerber test left 1.05+ .97 * 1 54+ 37 § .95+ .70 _

Right: referring to the right shoulder; Left: referring to the left shoulder. Infant athletes with shoulder pain, control group (without shoulder
pain); Pre PE: clinical test pre preventive exercise; Post PE: clinical test post preventive exercise; Detraining PE: clinical test in detraining period.
Control group: - - - no present pain (results); *significant difference between Pre PE and Post PE; tsignificant difference between Pre PE and
detraining PE; §significant difference between Post PE and detraining (P> 0.05).
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mV: Maximum voluntary contraction; TS: trapezius superiors; Tl: trapezius inferiores; Rm: rhomboideus major; IS: infraspinatus; ReM: teres
major; LD: latissimus dorsi; SA: serratus anterior; PM: pectoralis major; DA: deltoideus anterior; BB: biceps brachii; TB: triceps brachii;
black bars: Infant athletes with shoulder pain: pre preventive exercises; gray bars: post preventive exercises; white bars with diagonal
black stripes: detraining; *significant difference in pain group between pre and post test; #significant difference in pain group between
pre and detraining test; Fsignificant difference in pain group between post and detraining test.

Figure 2. EMG data for MVC in the shoulder pain group in three evaluations: pre preventive exercises, post preventive exercise
and detraining.

mV: Maximum voluntary contraction; TS: trapezius superiors; Tl: trapezius inferiores; Rm: rhomboideus major; IS: infraspinatus; ReM: teres
major; LD: latissimus dorsi; SA: serratus anterior; PM: pectoralis major; DA: deltoideus anterior; BB: biceps brachii; TB: triceps brachii;
white bars with black point: Infant athletes with shoulder pain: pre preventive exercises (control group); white bars with vertical black
stripes: post preventive exercises; black bars with white stripes: detraining; *significant difference in control group between pre and
post test; #significant difference in control group between pre and detraining test; +significant difference in control group between post
and detraining test.

Figure 3. EMG data in the control group in three evaluations: pre preventive exercises, post preventive exercise and detraining.
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shoulder girdle stability. The results show that the research-
ers’ hypothesis was accepted.

'The first evaluations (muscular pre-strengthening) revealed
differences in the average RMS value (mV') for the muscles:
IS,ReM, LD, SA, and PM between the two groups (with and
without pain). The group without pain showed greater electri-
cal activation in most muscles, however, the group with pain
presented higher electrical activation in the PM. According
to the activity of the muscles involved in the movement of
the shoulder girdle movement in swimming, the PM per-
forms internal rotation and adduction of the arm (with the
rib cage as a fixed point), this movement being the most
harmful in the evaluated sports gesture. Activating the PM
more than the other muscles (performing external rotation)
results in a load that is too great for the stabilising muscles
(rotator cuff) to bear, potentially resulting in injuries such as
subacromial impingement syndrome and tendon rupture of
these muscles (Batalha et al., 2013; Calais-Germain, 1999).
As a result, the IS, ReM, and LD muscles, which allow sta-
bilisation and prevent forward and backward displacement
of the head of the humerus, act weakly, failing to perform
their function of shoulder joint complex stabilisation. As the
SA, when active, keeps the inner edge of the scapula close
to the thorax, decreased or under activated muscle activa-
tion moves the scapula away from the thorax (with abduc-
tion and external belling of the scapula), causing overload to
the acromioclavicular joint and scapulohumeral instability
(Batalha et al., 2013).

Regarding post-muscular strengthening, significant dif-
ferences in the average RMS value (mV') in the muscles T'S,
Ti, and Rm were found in both groups (with and without
pain). The pain group had a significant difference in the aver-
age RMS value (mV) in the muscles Rm, IS, ReM, SA, PM,,
and DA before and after muscle strengthening. The serratus
anterior is one of the most important shoulder girdle muscles
in those who had Rm, IS, ReM, and SA more activated after
specific muscle strengthening. Without it, the arm cannot be
raised above the head because the trapezius does not produce
enough superior rotation for complete abduction (Oliveira
etal.,2007).If the trapezius (T'S) and serratus anterior (SA)
muscles are not activated properly, the scapula loses its most
important stabilisers, and its position is determined primarily
by the weight of the arm acting on the tip of the arm shoul-
der. When working with the upper limb in suspension, the
upper trapezius (T'S) is frequently overworked.

Because the middle adductor trapezius works in tandem
with the (SA), (Abductor), these two muscles stabilise the
shoulder blade in any upper-limb force action (Calais-Germain,
1999). This considers the fact that the SA was activated by

others, resulting in its strengthening as a result of the spe-
cific training proposed. Furthermore, due to the repetition of
movements in swimming, some of the muscles of the shoulder
joint complex tend to weaken and must be strengthened to
avoid injury. As there are muscles in the shoulder and waist
scapular muscles that have greater electrical activation, this
can result in an imbalance of forces acting on the shoulder
joint complex. The Rm is in charge of scapula adduction and
internal belling (Novotny et al., 2017).

'The greatest activation was evidenced in the post-mus-
cular strengthening in the pain group, which is important
for generating scapular stabilisation and control and allow-
ing the motor gesture of the sport with a lower risk of injury
(Vanderstukken, Borms, Berckmans, Spanhove & Cools,
2020). In addition, there was an increase in the activity of the
IS and ReM that participate in the rotator cuff and generate
external rotation of the humerus, an important action due to
the weakness commonly found in this muscle in swimmers,
which can result in scapulohumeral joint injuries (Walker,
Gabbe, Wajswelner, Blanch & Bennell, 2012; Ben Kibler,
1998). Along with SA, these muscles showed changes (higher
mean RMS value in the CVM after muscle strengthening).
Strengthening resulted in increased electrical activity of the
rotator cuff muscles, which act as humeral mobilisers and
develop action of the scapulohumeral joint active ligaments
(Calais-Germain, 1999; Voight & Thomson, 2000).

Most muscles were less activated in the pain-free group,
as well as the TB. The decrease in the average RMS value of
the CVM in this group can be attributed to improved motor
control following the training period (Beck et al., 2009).
Physical exercise, such as those proposed in this study, can
result in increased muscle activation efficiency and economy.
Regarding the need to recruit motor fibre, choosing what
is needed for exercise can reduce exhaustion and improve
athletes’ functional performance (Abreu, 2019). To confirm
these findings, different analyses and measurements of other
movements (besides CVM) are necessary. Athletes without
pain remained pain-free after muscle strengthening, which,
along with decreased pain in the pain group, was a signifi-
cant finding in this study. It is recommended a good specific
muscular reinforcement of the stabilising muscles of the scap-
ula, a correct position of the scapula, not allowing excessive
abduction or external belling of the scapula so that athletes
can continue training and remain with a greater chance of
success in this sport, such as the children who participated
in this study.

Other strategies used in the study included clinical exam-
inations such as the “Hawkins” test that evaluates the impact,
the “Lift-off test” that evaluates the Subscapularis muscle,
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the “Jobe” test that evaluates the supraspinal muscle, the
“Patte’s” test that evaluates the infraspinatus, and the “Palm
up test” that evaluates the long head of the biceps. Regarding
the results obtained from the aforementioned tests, it was
possible to collect data on the athletes who presented some
type of pain and those who did not, as well as the inten-
sity of pain before, during, and after the tests. Statistics that
account for the differences between them were obtained:
Patte’s (left shoulder), Hawkin (right-left shoulder), Palm
up (right-left shoulder), Jobe (right-left), and Lift-off tests
(left shoulder). The group that was in pain before the spe-
cific training had their pain decrease the same way after the
proposed weeks of training, as shown in the post-test eval-
uations. It is necessary to propose a muscle strengthening
plan for those muscles prone to weakness to keep them sta-
ble. It is also important to strengthen muscles that tend to
be stronger or work harder on shoulder movements so they
stay healthy (Oliveira et al., 2007).

In order to continue this research, the signals may be
evaluated during a simulation of a land-based stroke with
resistance from an elastic band. Following the analysis, the
percentage in relation to CVM will be calculated. A limita-
tion of this research was the reduction of training and inten-
sity, as the children who complained of pain had an increase
in the first weeks due to the lack of habitual adaptation to
ground training. Otherwise, our expectations were met with
success. Additionally, similar studies with more participants
are strongly recommended.

CONCLUSIONS

Regarding the average RMS value (mV') in the muscles
TS, TI, RM, IS, ReM, LD, SA, and PM, there was a differ-
ence between the two groups (with pain and without pain) in
the pre and post muscle strengthening evaluations. The main-
tenance of resistance capacity, muscle strength and elasticity,
and joint flexibility, in a way, protects the shoulder joint by
maintaining its physical condition, allowing swimmers to
correctly use the superior member without daily activities
representing an overload to the joint.

The improvements obtained with muscle strengthening
exercises were demonstrated in the Hawkin test, Palm up
test, Jobe test, and Lift-off. The differences in the pre and
post evaluations indicate that the intervention proposals
were effective because there was a decrease in shoulder pain
in the group with pain in Patte’s (left shoulder), Hawkin test
(right-left shoulder), test Palm up (right-left shoulder), Jobe
test (right-left), and Lift-off (right-left). It can be concluded

that muscle strengthening work is highly recommended, as
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it improves the swimmer’s shoulder performance, reducing
injuries and decreasing the intensity of the pain.
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The drag coefficient variations
across different speeds in able-bodied,
transradial and transtibial amputee
cyclists by numerical simulations
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Drag crisis has been described as a drop in the drag coefficient (Cd). This procedure was lately assessed in able-bodied cyclists

in time trial position by computational fluid dynamics (CFD). Therefore, the aim of this study was to assess the phenomenon of

the drag crisis by computer fluid dynamics in transradial and transtibial amputee cyclists in the upright position. A male elite-level

ABSTRACT

cyclist was recruited for this research. The subject was scanned (3D geometry with a 3D Scan) with his competition bicycle, helmet,
suit, and shoes. Consequently, transradial and transtibial 3D models were created editing the able-bodied 3D model. To perform
the CFD analyses, a domain measuring 7 x 2.5 x 2.5 m (length, width and height, respectively) was created around each bicycle-
cyclist model. The domains were meshed with more than 42 million elements. Numerical simulations by CFD were performed in

fluent numerical for speeds between 1 m/s and 13 m/s, with increments of 1 m/s. The total Cd decreased with speed. It ranged

from 0.84 to 0.55 in the able-bodied, 0.86 to 0.64 in the transradial and 0.90 to 0.61 in the transtibial. The drag crisis phenomenon

was observed between 1Tm/s and 4m/s in all models.

KEYWORDS: cycling; drag; coefficients; crisis; able-bodied; amputee.

INTRODUCTION

Among time-based vehicle sports, cycling is one of the
most popular. The time of arrival (i.e., performance) is
dependent on velocity (Forte, Marinho, Barbosa, Morougo
& Morais, 2020). Acceleration, and thus, velocity, depends
on inertia, propulsive and resistive forces acting on the bicy-
cle-cyclist system. As velocity increases, drag also increases.
Drag depends on the drag coefficient, fluid density, surface
area and velocity. The dimensions and shape of the bicy-
cle and cyclist provide the surface area. The fluid density is

dependent on temperature, altitude and humidity. Velocity
is given by the power delivered by the cyclist to the cranks.
Drag coefhicient is dependent on the shape of the bicycle-cy-
clist system and the fluid flow behaviour (Forte, Marinho,
Morais, Morougo & Barbosa, 2018a; Forte, Marinho, Morais,
Morougo & Barbosa, 2018b; Forte, Morais, Barbosa &
Marinho, 2021; Forte, Marinho, Barbosa, Morougo, et al.,
2020; Forte et al., 2020; Forte, Morais, Neiva, Boarbosa
& Marinho, 2020; Terra, Sciacchitano & Scarano, 2020).
'The literature describes it as the cyclist’s total drag or effective
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surface area (product between surface area and drag coeffi-
cient) (Blocken, Defraeye, Koninckx, Carmeliet & Hespel,
2013; Blocken et al., 2018; Candau et al., 1999; Debraux,
Grappe, Manolova & Bertucci, 2011; Forte, Marinho,
Barbosa & Morais, 2020).

Drag crisis results from a reduction in the drag coefficient
(Cd) by the fluid flow, Reynolds number (Re) and object shape,
which can affect the Cd (Debraux et al., 2011; Pugh, 1971).
The fluid flow regime can influence Re, and it is possible to
divide it into sub-critical regime (Williamson, 2003) (Re<
2x10°) and, for upper Re (Re> 2x10°), critical regime (Perrin
etal.,2006). The Cd can reach the lowest values after the end
of the critical regime (3.5x10°< Re< 5x10°). The direct tran-
sition from the sub-critical (Re< 2x10°) to the super-critical
regime (Re> 5x10°) implies a change from laminar to turbu-
lent flow (Scarano, Terra & Sciacchitano, 2019; Schlichting,
1979).The phenomenon of the drag crisis has been reported
in spheres (4x10°< Re< 8x10°) (Geier, Pasquali & Schonherr,
2017; Schlichting, 1979; Vakarelski, Chan & Thoroddsen,
2014). At least two studies were found about this phenom-
enon in cycling (Forte, Marinho, Barbosa, & Morais, 2020;
Terra et al., 2020). Terra et al. (2020) presented the wake
values and vorticity around the object. The authors did not
examine the Cd decline at different velocities. Moreover, the
authors presented no information on pressure and viscous
drag coefficients. For instance, Re is dependent on velocity,
and so the drag crisis is possibly affected by velocity (Forte
etal.,2020) and cyclist position (object form) (Debraux et al.,
2011; Pugh, 1971). However, Forte et al. (2020), who anal-
ysed the drag crisis phenomenon by CFD in a cyclist in the
time trial position, reported that the drag crisis phenomenon
occurs between 3 and 9 m/s.

Numerical simulations by CFD allow the assessment
of the total drag, pressure and viscous drag and the respec-
tive drag coefficients. Viscous drag results from the interac-
tion of the body surface with the fluid (Perrin et al., 2006).
Thus, viscous drag is likely to be more distinct at slower veloc-
ities compared to pressure drag. However, with increasing
velocity, the pressure drag tends to be more evident (Forte
et al., 2020; Perrin et al., 2006). In the present study, the
fluid (air) was dragged to the surfaces of the bicycle—cyclist
systems in different sublayers. The first layer of fluid gets
dragged to the body, and the following layers of fluid are
dragged to the previous one (Forte et al., 2018b). As speed
increases, the dragged fluid on the sublayers breaks down,
contributing to increased flow turbulence, resulting in less
fluid dragged to the cyclist, hence less viscous drag (Forte
et al., 2018b). Therefore, knowledge of pressure drag, vis-

cous drag, and total coefficients of drag variations allows

us to understand the different drag variations (Forte et al.,
2020). Typically, reducing the roughness and surface area
are the main strategies for reducing the viscous drag; while
the aerodynamic profile (length) and differences of pressure
between the front and back limits will make the shape of the
object have a greater impact on the pressure drag (Forte et al.,
2018b; Forte, Morais, Neiva, Barbosa & Marinho, 2020).
Thus, changing the fibres and adopting different postures
on the bicycle will allow the reduction of the viscous and
pressure drag and, consequently, the total drag.

Athletes with disabilities can compete with and with-
out prostheses. The most well-known amputee cyclists are
transradial (Tr) and transtibial (tt) (Childers, Gallagher,
Duncan & Taylor, 2015; Dyer, 2015; Forte, Marinho, Silveira,
Barbosa & Morais, 2020; Oggiano, Leirdal, Saetran &
Ettema, 2008). Forte et al. (2020) reported that Tr and Tt
cyclists demanded more energy cost to reach a target speed
compared to their non-disabled counterparts. The authors
suggest this phenomenon may be due to drag variations
between models. However, drag tends to change due to Cd
variations with speed and Re (Geier et al., 2017; Schlichting,
1979; Terra et al., 2020; Vakarelski et al., 2014). The phe-
nomenon of drag crisis can occur at different velocities and
in different shapes (Forte, Morais, et al., 2020; Terra et al.,
2020). To our knowledge, no study has evaluated Cd val-
ues at different speeds in the upright cycling position, and
no study proposes to perform this kind of analysis with
amputee subjects. Thus, it is important to better under-
stand the possibility of observing the phenomenon of the
drag crisis in the upright position for able-bodied, Tr and
Tt amputees. Therefore, it is essential to describe the pres-
sure and viscous coeflicient of drag variations at different
velocities (Cdp and Cdv, respectively). Upon that the aim
of this study was to assess the drag crisis phenomenon on
able-bodied, Tr and Tt cyclists by numerical simulations.
It was hypothesised that the drag crisis is velocity depen-
dent and can be observed at different speeds in able-bod-
ied and amputee cyclists.

METHODS

Scanning
An elite cyclist participated in this research. All proce-
dures were in accordance with the Declaration of Helsinki
regarding human research, and the participant signed an
informed written consent beforehand. The scientific board of
the Higher Institute of Educational Sciences of the Douro
approved the research (PROJ1.576).
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The bicycle and participant geometry were created after
being scanned by a Sense 3D scanner (3D Systems, Inc.,
Canada) and software (Sense, 3D Systems, Inc., Canada).
The cyclist was scanned in the upright position on the
bicycle (Blocken, van Druenen, Toparlar, & Andrianne,
2018). The 3D geometries have already been presented
in another article (Forte, Marinho, Silveira, Barbosa, &
Morais, 2020). Then, a set of editions were made to con-
vert the geometry to CAD models on Geomagic Studio
(3D Systems, USA) (Forte et al., 2018b). Three CAD
models were created: (1) able-bodied; (2) Tr amputee; (3)
Tt amputee (Figure 1).

Boundary conditions

The 3D boundaries around the CAD models were cre-
ated as 7 x 2.5 x 2.5 m (length, width and height) using
Ansys Workbench geometry module software (Ansys Fluent
16.0, Ansys Inc., Pennsylvania, USA). Then, the mesh
model generated the grid by automatic-meshing. The mesh
contained more than 42 million prismatic and tetrahedral
elements, with a cell size close to 25.72 pum around the
geometry placed 2.5 meters away from the inlet portion
of the fluid flow (Blocken et al., 2013). The final mesh was
chosen based on skewness, orthogonal quality, amount of
elements, and Y+ wall turbulence values. For the current
research, a finer mesh closer to the object and a thicker one
away from the bicycle-cyclist system were defined to obtain
accurate results. The ‘proximity and curvature’, “proximity”,
and “curvature” options were tested, and the best quality
was obtained with the “proximity and curvature” option.
'The high ‘smoothing’ and a program-controlled ‘inflation’
setting were defined in mesh generation. This simulated a
virtual wind tunnel.

In the inlet portion, the velocities were between 1 and
13 m/s with increments of 1m/s and in the CAD models

Figure 1. The geometry of the able-bodied, transradial
amputee and transtibial amputee, respectively, on the bicycle.
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the opposite direction (-z direction). The turbulence inten-
sity in numerical simulations was assumed as 1x10-°%.
Non-slip wall and scalable wall functions were assigned in
Fluent CFD numerical code (Ansys Fluent 16.0, Ansys Inc.,
Pennsylvania, USA).

Numerical simulations

Fluent CFD code solved the Reynolds-Averaged Navier—
Stokes (RANS) equations by the finite volume approach.
For that, the Realizable k-e turbulence model was selected.

The SIMPLE algorithm was used for pressure-velocity
coupling. Discretisation schemes were defined as secondary
to pressure interpolation and the convection and viscous
terms. The gradients were computed by the least-squares
cell-based method. Pressure and momentum were defined
as second order and second order upwind. The turbulent
kinetic energy and dissipation rate were defined as second
order upwind. The convergence occurred automatically by
the Ansys Fluent 16.0 before 1,404 interactions. Each sim-
ulation took about 36 h to converge.

Outcomes
Drag Coefhicient was obtained from the numerical sim-
ulations. The Equation 1,2 and 3 represents the total, pres-

sure and viscous drag coefficient, respectively:

C, =
4~ 05pAp?

Cd represents the drag coefficient, F is the drag force,
v is the velocity, A the surface area, and p is the air density
(1.292 kg/m?).

The pressure drag coeflicient was given by replacing total
drag (F,,) and total drag coefficient (C,) by the pressure drag
coeflicient (C dp) and pressure drag (FDP) (Equation 2).

FQZZ
Cap = Tspaye )

'The viscous drag coeflicient is extracted by replac-
ing total drag (F,) and total coefficient of drag (C,) by
the viscous drag coefficient (C, ) and viscous drag (FPY)
(Equation 3).

— —Fpy (3)

Cor =
v = 05p4p2

Statistical analysis
Descriptive statistics were used in the current research.
'The percentage of the differences between coefficients of
drag were computed. The line plots were created to under-

stand the coeflicients of drag variations at different velocities.
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RESULTS

'The able-bodied Cd ranged from .84 to .55 and decreased
with speed (Figure 2). The Cd in Tr decreased with speed
from .86 to .64.The Cd in Tt ranged between .90 and .61.
The Cd in the able-bodied differed from the Tr between 7
and 15% and from the Tt between 2% and 17%. There was
a difference between 2 and 6% between Tt and Tr . A higher
decrease in the total drag was observed between 1 m/s and
3 m/s in the able-bodied, between 6 and 7 m/s in the Tt,
and 1m/s and 4 m/s in the Tr.

In the able-bodied, the Cd presented a clear drop between
1 and 4 m/s (to 10%); and a constant decrease from 4 to 13
m/s (1 to 2%) (Figure 2). The Cd in the Tt amputee showed a
higher decrease between 1 and 4 m/s (4 to 9%), followed by a
smaller decrease between 4 and 11 m/s (1 to 6%); finally, the
Cd increased between 11 and 13 m/s (1%). The Tr presented
a noticeable decrease between 1 and 2 m/s (8%), a decreas-
ing tendency from 2 to 6 m/s (1 to 6%), a higher decrease
between 6 and 7 m/s (1 to 2%), and a small decrease between
7 and 13 m/s (1 a 2%).

The abled-bodied Cdp varied between 0.47 and 0.34 and
decreased with speed (Figure 3, top panel). The Cdp in the
Tr amputee decreased with speed from .50 to .42. The Cdp
of the Tt model ranged between .56 and .41. The able-bod-
ied differed from the Tr between 19 and 30%. Between the
able-bodied and the Tt, the differences ranged from 4 to 26%.
There were about 1 to 12% differences between Tt and Tr.
It was possible to observe a higher decrease in Cdp between
2 m/s and 3 m/s in the able-bodied (5 to 10%), between 6
and 7 m/s in the Tt (1 to 8%), and between 2 m/s and 4 m/s
(2 to 4%) in the Tr. The able-bodied Cdv ranged between .37
and .21 and decreased with speed (Figure 3, bottom panel).
The Cdv of the Tr model decreased with speed from 0.37

Figure 2. Cd variations for able-bodied, Tr and Tt across the
different velocities.

to 0.22. The Cdv of the Tt model ranged between .34 and
.20.The able-bodied differed from the Tr between 8 and 9%.
Between the able-bodied and the T't, the differences ranged
from .4 to 4%. The differences between T't and Tr were about
8 to 14%. The Cdv presented a higher decline between 1 m/s
and 2 m/s in the able-bodied, Tr and T't. A higher decrease
was observed between 1 and 3 m/s (6 to 16%) in the able
bodied; 1 and 4 m/s (3 to 5%) in the Tr,and 1 and 6 m/s (3
to 16%) in the Tt amputee.

DISCUSSION

'The aim of this study was to assess the drag crisis phenom-
enon on able-bodied, Tr and Tt cyclists by numerical simu-
lations. It was hypothesised that the drag crisis is dependent
on velocity and can be observed at different speeds. The main
conclusion is that the drag crisis phenomenon was observed
between 1m/s and 4m/s in the Cd of the able-bodied, Tr and
Tt, which is the accepted hypothesis.

Figure 3. Cdp (top panel) and Cdv (bottom panel) variations
for able-bodied, Tr and Tt across the different velocities.
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Numerical simulations by CFD enabled the assessment
of Cd variations across different speeds (Blocken et al., 2013;
Forte, Marinho, Barbosa, & Morais, 2020; Forte, Morais, et al.,
2020).The gold standard method for acrodynamic analysis is
wind tunnel testing. However, it should be mentioned that
CFD presented a bias between 4 and 11% compared to wind
tunnel testing (Blocken, van Druenen, Toparlar, & Andrianne,
2018; Defraeye, Blocken, Koninckx, Hespel & Carmeliet,
2010). In addition, CFD allows breaking the total Cd into
pressure and viscous drag components. Wind tunnel test-
ing is an expensive test beyond the reach of most researchers
and not readily available. Thus, CFD is a valid and accurate
alternative to provide detailed information on aerodynamics.

The Cd varied between .84 and .55 in the able-bodied,
from .86 to .64 in the Tr, and between .90 and .61 in the Tt.
The Cd decreased with speed in all models. It was possible
to find Cd values between .93 and 1.40 in different posi-
tions at 15 m/s (Garcia-Lépez et al., 2008). In another study
(Forte, Morais, et al., 2020), the drag crisis phenomenon was
observed between 3 and 9 m/s. In an able-bodied cyclist
in the prone position and at 11.1 m/s, Forte et al. (Forte,
Morais, et al., 2020) showed a Cd near .80. In a quasi-static
analysis of cyclists, Cd variations by leg crank position in
the time trial position at 16 m/s ranged between .48 and
.56 (Crouch, Sheridan, Burton, Thompson & Brown, 2012).
'These values are in agreement with the results of the present
study. However, variations in Cd between the present study
and the literature may be due to: (1) differences in the posi-
tions studied; (2) different speed ranges; (3) different testing
techniques (numerical simulations or experimental testing).

'The able-bodied Cdp ranged between .47 and .34, the
Tr between .50 and .42 and the T't model from 0.56 to 0.41.
For the Cdv, the able-bodied varied from .37 to .21, the Tr
decreased from .37 to .22 and the Tt between .34 and .20.
In all conditions, Cdp and Cdv decreased with speed. In an
able-bodied elite cyclist in the time trial position, the Cdp
and Cdv are expected to vary from .52 to .35 and .43 to .15,
respectively. Once again, the reported values seem to line up
with previous studies (Forte, Morais, et al., 2020).

The higher decreases of Cd, Cdp and Cdv were observed
between 1 and 4 m/s. That can be explained by the transition
from laminar to turbulent flow regime. In the spheres, the phe-
nomenon of the drag crisis is expected to occur in the critical
regime (3.5x10°< Re< 5x10°) (Rodriguez, Lehmkuhl, Chiva,
Borrell & Oliva, 2015). However, in an elite cyclist in the
time trial position, the drag crisis phenomenon was reported
for Re between 3.21x10° and 9.63x10° (Forte, Morais, et al.,
2020).In the present study, the Re was between 1 and 4 m/s is
1.34x10° to 5.38x10°, hence in agreement with the literature.
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It is important to note that in spheres, the drag crisis is prone
to occur at higher velocities. However, a bicycle-cyclist object
area is higher than a sphere and different results were expected.
This is the first study that assessed the drag coeflicient
variations across different speeds in able-bodied, transradial
and transtibial cyclists in the upright position. Sports sci-
entists, engineers and researchers may be aware that Cd has
greater variations up to 7 m/s. This study does not provide
insights into sports competitions. However, further studies
that seek to design prostheses for cyclists can be carried out
based on the results of the able-bodied cyclist. Biomechanics
must design prostheses for amputees which do not impair
the aerodynamic profile in relation to the non-disabled ones.
This study has the following limitations: (1) Different
domains, boundaries, mesh, turbulence models and sim-
ulation reference values inputs have not been tested ; (2)
the prosthesis for transradial and transtibial cyclists has not
been tested; (3) — the simulations were performed in the
static position; (4) it was not possible to compare the results
with gold standard experimental testing (wind tunnel); and
(5) — only one cyclist was recruited. Therefore, the present
results must be interpreted with caution due to the difficulty
of reaching a general conclusion. Additional studies with dif-
ferent conditions are required. However, in this research, it
was possible to conclude that the drag crisis phenomenon
was observed between 1 m/s and 4 m/s for able-bodied, Tr
and Tt cyclists in the upright position. Based on these find-
ings, coaches, analysts, and engineers may be aware that the
Cd at speeds below 4 m/s tends to show higher variations.

CONCLUSIONS

It was possible to conclude that the drag crisis phenome-
non was observed between 1 m/s and 4 m/s for able-bodied,
Tr and Tt cyclists in the upright position. Based on these
findings, coaches, analysts, and engineers may be aware that
the Cd at speeds below 4 m/s is likely to have higher vari-
ations. Additionally, in the present study, the coefficient of
viscous drag presented lower values compared to the coeth-
cient of pressure drag.
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ABSTRACT
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As relagbes entre a composicao corporal,
angulo de fase da bioimpedancia e forca
em adolescentes atletas paranaenses

The relationships between body composition, phase
angle, and strength in youth athletes from Parana

Everton Luis Rodrigues Cirillo™#* @, Filipe Casanova' @, Fabiane Tavares Cirillo? 2,
Alberto Pompeo' @, Ademar Avelar® @, Raul Osiecki* @, Anténio Carlos Dourado?

A biocimpedancia fornece dados do angulo de fase, sendo utilizado para monitorar atletas. A forga e a poténcia musculares sdo
caracteristicas fisioldgicas/motoras importantes nos esportes que envolvem movimentos intensos. O objetivo deste estudo foi
verificar relagdes entre a composigdo corporal, o dngulo de fase e a forca de membros superiores/inferiores em atletas adolescentes
de diferentes esportes. A amostra foi constituida por 473 atletas (Masculino: 285 e Feminino: 188), com idade média de 16.4+
1.2 anos. A estatistica adotada foi Anélise das Componentes Principais, com grupos de analise formados como Geral, Masculino e
Feminino. Os testes de Kaiser-Meyer-Olkin e Bartlett’s (p< 0,01) apresentaram-se como bons resultados para seguir com a Anélise
das Componentes Principais. O total de variadncia mostrou que a formagdo das componentes foi de trés componentes para Geral,
quatro para Masculino e cinco para Feminino, onde, a variancia explicada pelas Anélise das Componentes Principais em cada grupo
foi de 73.9, 78.7 e 83.1% respectivamente. O dngulo de fase é uma variavel relativamente nova ao avaliar o contexto desportivo,
mostrando-se importante no monitoramento da condicéo fisica de atletas adolescentes, onde nas atividades que s&o solicitadas
uma condi¢do muscular mais vantajosa faz-se presente quando se aumenta a massa muscular, onde além de possuir boa relagéo
com a forca, também se relaciona com as varidveis de composicdo corporal e da bioimpedéancia.

PALAVRAS-CHAVE: esportes juvenis; desempenho atlético; bioimpedancia; salto vertical; preensdo manual.

The Bioimpedance provides phase angle data, and it is used to monitor athletes. Muscle strength and power are important
physiological/motor characteristics in sports that involve intense movement. The aim of this study was to verify the relationships
between body composition, phase angle and upper/lower limb strength in adolescent athletes from different sports. The sample
consisted of 473 athletes (Male: 285 and Female: 188), with a mean age of 16.4+ 1.2 years. The adopted statistic was Principal
Component Analysis, with analysis groups formed as General, Male and Female. The Kaiser-Meyer-Olkin and Bartlett's (p< .01)
tests showed good results to follow Principal Component Analysis. The total variance showed that the formation of components
was three for General, four for Male and five for Female, where the variance explained by the Principal Component Analysis in each
group was 73.9, 78.7 and 83.1%, respectively. The phase angle is a relatively new variable when evaluating in the sports context, it
proved to be important in monitoring the physical condition of adolescent athletes, where in activities that are requested, a more
advantageous muscle condition is presented when muscle mass is increased, where in addition to having a good relationship with
strength, and it is also related to the variables of body composition and Bioimpedance.

KEYWORDS: youth sports; athletic performance; bioimpedance; vertical jump; hand grip
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INTRODUCAO

Informagbes quanto & composigio corporal sdo de grande
importincia para se delinear o treinamento dos atletas de forma
adequada, pois pode-se realizar a redugdo do percentual de
gordura corporal, ganho de massa muscular para, posterior-
mente, realizar trabalhos visando a melhora das capacidades
fisicas necessédrias da modalidade a ser praticada (Dourado,
2007). Uma forma para conhecer a composi¢io corporal ¢ a
realizagio do teste de bioimpedancia elétrica (BIA), que tem
sido amplamente usada nos dltimos 30 anos, como método
de medi¢io da composi¢io corporal na drea clinica, devido as
vantagens associadas a este método, incluindo o baixo custo,
facilidade de medi¢do como o uso de outros instrumentos que
muitas vezes sio limitados a ambientes de pesquisa (Lukaski,
Kyle & Kondrup, 2017; Tomeleri et al., 2018). Sua anilise
é baseada na medida da resisténcia total do corpo em rela-
¢do a passagem de uma corrente elétrica de baixa /amplitude
(800 mA) e alta frequéncia (50 kHz), mensurando, por meio
destas propriedades como impedancia, resisténcia (R), rea-
tancia (Xc) e o Angulo de fase (AF) (Horie et al., 2008; Kyle
et al., 2004a; Llames, Baldomero, Iglesias & Rodota, 2013).

O AF fornecido pela BIA, é adquirido através da relagio
entre medidas de R e Xc¢ (4F= arco tangente Xc/R x 180°7),
onde seu conceito é baseado sobre mudangas na R e Xc com
passagens de corrente elétrica alternada através dos tecidos
avaliados (Kyle et al., 2004b; Norman et al., 2006; Paiva
etal.,2011; Souza et al., 2017). Quanto mais integras estive-
rem as membranas, maior serd o armazenamento de energia
e, consequentemente, maior serd o AF formado (Barbosa-
Silva & Barros, 2005; Gonzalez, Barbosa-Silva, Bielemann,
Gallagher & Heymsfield, 2016; Kyle, Soundar, Genton &
Pichard, 2012). Seus valores tém sido propostos como um
indice de aptiddo muscular expressando tanto a quantidade
quanto a qualidade do tecido mole (Ribeiro et al.,2017), onde
pesquisas em humanos mostraram que a relagio entre o AF
e a satude celular aumenta quase linearmente (Kyle, Genton,
Solsman & Pichard, 2001; Ott et al., 1995), e valores bai-
x0s sdo consistentes com uma incapacidade das células para
armazenar energia e uma indica¢do de quebra na permeabi-
lidade seletiva das membranas celulares.

J4, valores elevados sdo consistentes com grandes quan-
tidades de membranas celulares intactas e massa celular cor-
poral, refletindo a razdo entre a massa celular do corpo e a
massa livre de gordura (Bosy-Westphal et al., 2006; Gonzalez
et al., 2016).

Ademais, for¢a e poténcia muscular sfo caracteristicas
fisiolégicas importantes na pratica dos esportes, principal-
mente naqueles que envolvem corridas em alta velocidade e

saltos, onde o seu desenvolvimento estd diretamente ligado

a0 bom desempenho dos esportes que precisam destas capa-
cidades fisicas em alto nivel (Dourado, 2007). Estas capa-
cidades sio altamente dependentes da idade, sexo, caracte-
risticas morfoldgicas e do nivel de condicionamento fisico
(Dourado, 2007).

Nos membros superiores, a for¢a de preensio manual é
um teste de importante para fornecer um indice objetivo da
integridade das fun¢ées dos membros superiores. Informagoes
obtidas através das medi¢bes contribuem para que o profissio-
nal interprete seus resultados e estabeleca as metas adequa-
das para o treinamento (Moura, Moreira & Caixeta, 2008).
Sendo assim, é considerado uma das formas de baixo custo
e facil aplicabilidade para mensuragio da for¢a muscular é a
realizagio do teste de preensio manual. E referido como um
método clinico confidvel, preditor do estado geral da forga
muscular (Oliveira et al., 2016). Sabendo que a for¢a mus-
cular é reconhecida como um importante componente num
programa de exercicio fisico em adolescentes, sua avaliagio
torna-se essencial, onde baixos valores de for¢a estio forte-
mente associados a doengas cardiovasculares e todas as cau-
sas de mortalidade precoce.

Referenciando essas premissas, recorre-se 4 seguinte pro-
blematizacdo: Existem relagées entre composi¢io corporal,
AF e for¢a em adolescentes atletas de diferentes modalida-
des esportivas nos Jogos da Juventude do Parand. Assim, o
objetivo do presente estudo foi verificar a relagio entre a
composigio corporal, dngulo de fase e a forca de membros
inferiores e superiores de adolescentes atletas de ambos os

sexos, praticantes de diversas modalidades esportivas.

METODOS

O presente estudo caracteriza-se como pesquisa de cardter
descritivo transversal sem interven¢des na amostra (Thomas,

Nelson & Silverman, 2009).

Amostra

A amostra foi constituida por 473 atletas, sendo 285 do
sexo masculino e 188 do sexo feminino, com média de idade
cronolégica de 16.4+ 1.2 anos (idade centesimal de 17.1+ 1.5),
peso 67.8+11.5 kg (Masculino: 71.47+ 10.67 kg; Feminino:
62.31+10.53), estatura 1.70£ 0.10 m (Masculino: 1.75+ 0.07
m; Feminino: 1.64% 0.07 m), com tempo de prética no esporte
em 5.6% 3 anos e com carga hordria semanal de treino de 9+
4.6 horas, praticantes de diferentes modalidades esportivas
que compdem sele¢des de municipios do Estado do Parana.
Nas edi¢oes da fase final dos Jogos da Juventude do Parand
em 2017 e 2018 participaram aproximadamente 6 mil atletas,

onde o nimero da amostra do presente estudo representa em
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torno de 8% do total de participantes, sendo de certa forma
consideravel, visto que foi realizado o cdlculo amostral por
meio do G*Power versio 3.1, mostrando uma necessidade
de que a amostra contenha no minimo 250 atletas.

Os critérios adotados para a exclusio de sujeitos que par-
ticiparam ou ndo das avaliagdes do presente estudo foram:
(a) algum problema fisico que o impega temporéria ou defi-
nitivamente de realizar algum dos testes propostos, onde
foram excluidos da amostra 47 atletas (25 atletas em 2017 e
22 atletas em 2018), visto que, estes participaram dos testes
apenas de forma parcial, nio estando incluidos na amostra
total de 473 atletas.

Procedimentos

Para participar dos testes, os atletas foram convidados a
assinar o Termo de Consentimento Livre e Esclarecido con-
cordando em participar do estudo, onde devido termos no
momento de competi¢io um elevado nimero de atletas com
idade inferior a 18 anos, esse termo foi assinado pelo respon-
savel pela equipe. Também, foi encaminhada uma Declaragio
de Concordancia aos organizadores do evento na Secretdria
de Estado do Esporte e do Turismo do Parand permitindo o
acesso e a entrada dos pesquisadores nas dreas de competigio
para a coleta de dados. O estudo foi submetido na Plataforma
Brasil para aprovagio do Comité de Etica e Pesquisa em Seres
Humanos da Universidade Estadual de Loondrina, tendo sido

aprovada sob o nimero de parecer 2.788.837.

Coleta de dados

Devido a fase final dos Jogos da Juventude do Parand ser
um evento de periodo curto e com grande proporgio de atle-
tas participantes, a coleta dos dados foi realizada nos locais de
disputa (eg., Gindsios, pista de atletismo, estddios, alojamen-
tos), nos periodos matutino, vespertino e noturno, antes que
eles participassem das suas referidas competicoes e conside-
rando que todos estivessem o minimo de 4 horas em jejum.

A ordem dos testes foi realizada obedecendo uma sequén-
cia onde o esfor¢co de um teste nio influenciasse no resul-
tado do teste seguinte, sendo realizados da seguinte maneira:
1) Breve questiondrio; 2) Peso e estatura; 3) Bioimpedincia;
4) Preensio manual no dinamometro; 5) Salto na plataforma
SYS JUMP, onde na sequéncia, seguem as descri¢des das
varidveis coletadas.

Antropometria

Massa corporal
Utilizou-se a balanga digital da marca Plenna-Cristalsete,

resolucdo de 50 g. O atleta posicionou-se em pé e de costas
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para o marcador digital, usando o minimo de roupas possivel
e descal¢o. Manteve-se imével durante a medida. O resul-
tado foi anotado em kg.

Estatura

Utilizamos um estadidmetro da marca Cardiomed, com
2,16 m acoplado a uma base metilica de 50 x 50 cm, reso-
lugdo de 0.1 mm e sob ela, desliza um cursor mével com
angulo de 900 no vértex. O individuo posicionou-se de cos-
tas para a trena e descalgo, se manteve ereto e na posi¢io
anatdmica. Realizou-se uma inspiragio e, nesse momento,
posicionou o cursor no topo da cabe¢a. A medida foi ano-
tada em cm.

Composigao corporal

Foi utilizado o aparelho de Bioimpedancia, modelo
Biodynamics 450, versdo 5.1 e elétrodos da marca Resting
Tab ECG. Nio € necessario que o individuo tire a roupa para
fazer um teste, nio apresentando efeitos fisiolégicos em seu
uso. Precisdo de 0.1% na Resisténcia, 0.2% na Reactancia
e 0.2% no AF (TBW, 2007). Os elétrodos foram coloca-
dos em locais preconizados, sendo um elétrodo na super-
ficie dorsal do pulso direito, outro no terceiro metacarpo,
outro na superficie anterior do tornozelo direito entre as
por¢des proeminentes dos 0ssos e outro na superficie dor-
sal do terceiro metatarso. Os clips pretos do cabo sensor
foram colocados nos elétrodos distais e os clips vermelhos
nos proximais. Durante o teste, o avaliado ficou em posi-
¢do de decubito dorsal, de forma confortével, sem calgados,
meias, relégio, pulseiras ou afins. As pernas ficaram afasta-
das, as mios abertas e apoiadas na maca. Do mesmo modo,
algumas recomendagoes foram seguidas a fim de minimizar
possiveis interferéncias nos resultados, como, por exemplo:
nio ingerir bebidas alcodlicas e diuréticas, jejum de alimen-
tos, com no minimo quatro horas.

Testes motores

Preensdo manual

O atleta sentou-se em uma cadeira, segurando nas maos
um dinamometro da marca North Coast Medical (Precision
Instruments), com cotovelos a 900. A preensio de forga
envolve segurar um objeto entre os dedos parcialmente fle-
xionados, em oposi¢do 4 contrapressio gerada pela palma
da mio, a eminéncia tenar e o segmento distal do polegar
(Moura et al., 2008). O atleta realizou 3 tentativas com o
brago direito e 3 com o brago esquerdo, de forma alternada.
Realizou a maior for¢a possivel, onde, foram anotados o
melhor resultado em kg/f.




ELR Cirillo, F Casanova, FT Cirillo, A Pompeo, A Avelar, R Osiecki, AC Dourado

Salto vertical com meia flexdo de
joelhos: squat jump (Bosco, 1993)

Foi utilizado uma plataforma de salto da marca SYS JUMBP,
acoplada ao computador, onde o resultado foi obtido através do
Software Sys Jump (Produzido por Systware). O salto consis-
tiu em o atleta ficar sobre a drea de salto, na posi¢do de meio
agachamento, mios apoiadas na cintura e joelho em 4ngulo
de 90 graus, por 5 segundos. Em seguida, o avaliador sinali-
zou verbalmente para que se realizasse o salto na maior altura
possivel sem retirar as mios da cintura, nem recolher os pés
ou jogi-los a frente. Foram realizados trés saltos, com inter-
valo de 5 segundos entre eles, anotando-se o melhor resultado.

Salto vertical com contra
movimento: CMJ (Bosco, 1993)
Realizado usando mesmo equipamento do teste anterior.
O atleta posicionou-se na drea de salto em pé, mios apoiadas na
cintura e pernas estendidas. Apds o comando verbal, o avaliado
realizou um rapido agachamento e em seguida um salto a maior
altura que pudesse, sem retirar as méos da cintura e/ou recolher
os pés ou jogando-os a frente. Realizou-se 3 tentativas, com
intervalo de 5 segundos entre eles, anotando o melhor resultado.

Salto vertical com contra
movimento com auxilio dos
bracos: CMJL (Bosco, 1993)

Utilizou-se o mesmo equipamento dos testes citados
acima. Neste, o atleta se posicionou em pé sobre a drea de

salto, com as pernas e os bragos estendidos. Apds o comando
verbal, o avaliado realizou um ripido agachamento e em
seguida um salto a maior altura que conseguisse, fazendo
a extensio dos membros inferiores e utilizando os bragos
para impulso. Realizaram 3 tentativas, com 5 segundos de
intervalo entre elas, anotando o melhor resultado. A escolha
de realizar as trés formas de saltos (i.e., S], CM]J e CM]JL)
foi devido a amostra existirem virias modalidades diferen-
tes, possibilitando uma andlise direcionada de acordo com o
gesto técnico especifico de cada esporte do presente estudo.

Os valores médios e das principais varidveis do estudo
podem ser observados na Tabela 1

Procedimentos estatisticos

Visando analisar e explanar a correlagio das varidveis
observadas, simplificando os dados por meio da redugio do
numero de varidveis suficientes e necessdrias para descrevé-
-la, foi utilizada a Andlise Fatorial com a técnica de Extragio
das Componentes Principais (ACP), visto ser uma técnica de
andlise exploratéria multivariada que transforma um conjunto
de varidveis correlacionadas, num conjunto menor de varidveis
independentes, combinagdes lineares das varidveis originais,
sendo encarada como um método de redugio da complexi-
dade dos dados (Maroco, 2007; Pestana & Gageiro, 2008).
De acordo com Maroco (2007), no caso de experiéncias em
laboratério pode conseguir-se reter 95% ou mais da variabili-
dade total, com 2 ou 3 componentes principais, mas quando
se trabalha com humanos, num grande nimero de situagdes,

Tabela 1. Valores médios e desvios padrao (Dp) das principais varidveis do estudo: Geral, Masculino e Feminino.

Geral Masculino Feminino

Média Dp n Média Dp n Média (D]} n
IC 17.10 1.40 473 17.26 1.50 285 16.87 1.21 188
Altura 1.71 0.09 473 1.75 0.07 285 1.64 0.07 188
Peso 67.83 11.52 473 71.47 10.67 285 62.31 10.53 188
MM 57.37 10.49 473 63.11 7.99 285 48.67 7.37 188
MG 10.33 5.35 473 8.32 4.59 285 13.37 4.99 188
AF 7.70 0.94 473 8.01 0.83 285 7.23 0.89 188
R 503.98 74.77 473 465.37 50.11 285 562.51 67.68 188
Xc 67.60 9.35 473 65.25 8.93 285 71.16 8.86 188
TMB 1,794.99 317.48 473 1,970.88 242.77 285 1,528.34 215.10 188
H20T 42.25 7.67 473 46.63 5.90 285 35.61 4.71 188
SJ 36.98 8.22 473 39.15 7.56 285 33.69 8.10 188
CMJ 42.48 9.74 473 45.15 8.58 285 38.43 10.01 188
CMJL 49.77 11.18 473 53.57 9.91 285 44.01 10.53 188
PMD 33.73 9.39 473 37.98 8.85 285 27.27 5.82 188
PME 30.79 9.13 473 34.65 8.82 285 24.95 5.95 188
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2 ou 3 componentes nio conseguem explicar muito mais do
que 50% da variabilidade total, sendo necessdrio recorrer a
5 ou mais componentes para explicar 70 a 75% da varia-
¢do total. O software de estatistico utilizado foi o SPSS for
Windows 20.0. O nivel de significincia utilizado foi de 5%.

RESULTADOS

Sabendo que a ACP se realiza com vérios testes em con-
junto, onde se geram virios resultados e significados especi-
ficos, optou-se por apresentd-los seguidamente as tabelas na
forma Geral, Masculino e Feminino, visando uma melhor
compreensio e comparagio das andlises realizadas.

Na Tabela 2 expdem-se os valores do teste de Kaiser-
Meyer-Olkin (KMO) e de Bartlett’s que é um procedimento
basico da ACP, onde permite aferir a qualidade das correlagoes
entre as varidveis, possibilitando-nos prosseguir com a ACP.

Para realizar a ACP, os valores da estatistica KIMO devem
ser, no minimo, maiores que 0.5, pois representam como
valores baixos, porém aceitdveis para realizar ACP. Valores
entre 0.5 € 0.6, indicam aceitdveis. Valores entre 0.6 € 0.7 s3o
razodveis e valores entre 0.7 e 0.8 estdo classificados como
médios. Valores entre 0.8 € 0.9 sio classificados como bons e
finalizando, valores entre 0.9 e 1 representam valores muito
bons (Maroco, 2007; Pestana & Gageiro, 2008).

O teste KMO indicou que a ACP é recomendaével para
o referido estudo, pois é uma estatistica que varia entre zero
e um, e compara as correlagdes de ordem zero com correla-
¢Oes parciais observadas entre as varidveis. Assim, a andlise de
forma Geral, apresentou um resultado de 0.770, que é consi-
derado na média, no Masculino apresentou o valor de 0.674,
que estd classificado com razoével e no Feminino o resultado
foi de 0.709, que também ¢ considerado na média, visto que,
nas trés formas de anilise, o ACP se torna executivel.

Ja o teste de Bartlett’s tanto a andlise Geral, como Masculino
e Feminino apresentam valores de p< 0,01, rejeitando a hipé-
tese nula e demonstrando a existéncia de uma correlagio
significativa entre algumas varidveis adotadas para a ACP.

NaTabela 3 verifica-se que cada varidvel indica a variancia
total explicada pelos componentes comuns, onde quanto mais

préximas os valores destas varidveis estdo de 1, melhor serdo

Tabela 2. Valores obtidos a partir dos testes estatisticos de
Kaiser-Meyer-Olkin (KMO) e de Bartllet's: Geral, Masculino
e Feminino.

explicados esses dados originais e, também, maior serd o poder
de explicagio dessa varidvel pelo ACP em que ela se encontra.

Apé6s um estudo exploratério com todas as 39 varidveis
estudadas, chegou através da ACP em uma quantidade de 15
varidveis, que se despontaram como mais interessantes para
realizar monitoramento dos atletas do presente estudo, pois
foram confirmados através dos valores na Tabela 3. Na qual,
praticamente, todas estas 15 varidveis selecionadas apresentaram
valores elevados mostrando-se mais relevantes nesta pesquisa.
De modo geral, todas as varidveis apresentaram similaridade
nos altos valores (préximos de 1) de suas respectivas comu-
nalidades quando analisados por sexo e geral. Porém, os valo-
res na varidvel IC mostraram-se baixos nas andlises por sexo
e geral, onde a varidvel Altura na comunalidade Geral ficou
mais abaixo, comparado a Masculino e Feminino. Os valores
das comunalidades em Feminino nas varidveis PMD e PME
foram superiores quando comparados com Masculino e Geral.

De seguida, procedeu-se com a ACP, onde os coeficientes
referentes as varidveis que formaram os componentes (Geral,
Masculino e Feminino) e a percentagem de variagio amos-
tral encontram-se descritos na Tabela 4.

Nota-se na Tabela 4 que a ACP para Geral, Masculino e
Feminino possuem 3,4 e 5 componentes principais, respecti-
vamente. ACP Geral explica em 73.9% da varidncia total das
varidveis originais, j no Masculino em 78.07% e no feminino
em 83.14%, sendo que de acordo com Maroco (2007) quando

se trabalha com humanos, num grande nimero de situagoes,

Tabela 3. Valores das Comunalidades: Geral, Masculino
e Feminino.

Geral Masculino Feminino

Inicial | Extraido | Inicial | Extraido | Inicial | Extraido

IC 1,000 | 0,342 1,000 | 0,300 1,000 | 0,365

Altura | 1,000 | 0,552 1,000 | 0,801 1,000 | 0,867
Peso | 1,000 | 0,920 1,000 | 0,953 1,000 | 0,952
AF 1,000 | 0,790 1,000 | 0,822 1,000 | 0,832
R 1,000 | 0,717 1,000 | 0,782 1,000 | 0,867
Xc 1,000 | 0,859 1,000 | 0,939 1,000 | 0,962
T™MB 1,000 | 0,972 1,000 | 0,978 1,000 | 0,981
H20T | 1,000 | 0,969 1,000 | 0,959 1,000 | 0,962
SJ 1,000 | 0,741 1,000 | 0,787 1,000 | 0,788
CMJ 1,000 | 0,708 1,000 | 0,756 1,000 | 0,773
CMJL | 1,000 | 0,707 1,000 | 0,689 1,000 | 0,771

Geral Masculino | Feminino PMD 1,000 0,618 1,000 0,675 1,000 0,864

KMO 0.770 0.674 0.709 PME 1,000 | 0,579 1,000 | 0,674 1,000 | 0,852
Bortlott’s Q-Quadrado | 11,585.818 | 6,997.029 | 3,709.185 MM 1,000 | 0,951 1,000 | 0,964 1,000 | 0,921
P 0.000 0,000 0,000 MG 1,000 | 0,660 1,000 | 0,634 1,000 | 0,715
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2 ou 3 componentes nio conseguem explicar muito mais do
que 50% da variabilidade total, sendo necessério recorrer a
5 ou mais componentes para explicar 70 a 75% da variacio
total. Significando, assim, que os resultados obtidos para a
ACP foram bons.

Observamos ainda que todas as varidveis tém uma forte

relagdo com os componentes retidos, conforme valores

elevados, considerando que nos fatores retidos, as varidveis
em comum formam a primeira componente principal para
Geral, Masculino e Feminino, representando pela varidncia
total em 45.04, 37.44 e 35.76%, respectivamente, estando
associada as varidveis de composi¢do corporal (Peso, H2OT
e MM) e da BIA (TMB e R), onde estas varidveis podem
ser verificadas na Tabela 5.

Tabela 4. Valores obtidos do Total de Variancias: Geral, Masculino e Feminino.

Total Variancias — Geral

Auto-valores iniciais Somas dos pesos extraidos Rotacdo das somas dos pesos

el % % da. % Acumulativo e da. % .
Variancia Acumulativo Variancia Variancia Acumulativo
1 6.757 45.046 45.046 6.757 45.046 45.046 6.248 41.652 41.652
2 2.891 19.274 64.320 2.891 19.274 64.320 3.232 21.547 63.200
3 1.438 9.585 73.906 1.438 9.585 73.906 1.606 10.706 73.906
1 5.616 37.441 37.441 5.616 37.441 37.441 4.250 28.331 28.331
2 3.070 20.470 57.910 3.070 20.470 57.910 2.921 19.475 47.806
3 1.681 11.207 69.117 1.681 11.207 69.117 2.773 18.489 66.295
4 1.343 8.956 78.074 1.343 8.956 78.074 1.767 11.778 78.074
1 5.365 35.765 35.765 5.365 35.765 35.765 4.611 30.742 30.742
2 2.967 19.782 55.547 2.967 19.782 55.547 2.661 17.741 48.484
3 1.603 10.688 66.235 1.603 10.688 66.235 1.920 12.797 61.281
4 1.397 9.313 75.548 1.397 9.313 75.548 1.650 11.002 72.283
5 1.139 7.596 83.144 1.139 7.596 83.144 1.629 10.861 83.144
Tabela 5. Matriz dos Componentes: Geral, Masculino e Feminino.
Componente Geral Componente Masculino Componente Feminino
1 2 3 1 2 3 4 1 2 3 4 5
H20T | 0,957 | -0,227 | -0,038 | TMB | 0,978 | -0,054 | 0,006 | 0,136 | TMB | 0,977 | 0,068 | 0,035 | 0,137 | -0,044
T™MB 0,945 | -0,281 | 0,014 | H2OT | 0,972 | -0,008 | -0,078 | 0,088 | H20T | 0,960 | 0,148 | -0,018 | 0,107 | -0,080
MM 0,933 | -0,281 | 0,027 MM 0,971 | -0,055 | 0,017 | 0,132 MM 0,938 | 0,051 | 0,084 | 0,178 | -0,023
R -0,837 | 0,018 | 0,127 | Peso | 0,911 | -0,286 | 0,142 | 0,145 | Peso | 0,931 | -0,183 | 0,177 | 0,123 | -0,070
PMD 0,781 | 0,078 | 0,053 R -0,696 | 0,216 | 0,163 | 0,473 MG 0,616 | -0,475 | 0,314 | 0,064 | -0,085
PME 0,753 | 0,105 | 0,032 | PMD | 0,585 | 0,402 | 0,089 | -0,403 R -0,563 | 0,448 | 0,307 | 0,194 | 0,467
Peso 0,741 | -0,590 | 0,152 | PME | 0,555 | 0,449 | 0,111 | -0,390 SJ -0,215 | 0,810 | -0,044 | 0,289 | -0,001
Altura | 0,729 | -0,128 | -0,072 SJ 0,053 | 0,843 | -0,155 | 0,224 | CMJL | 0,157 | 0,798 | 0,124 | 0,305 | 0,005
SJ 0425 | 0,745 | -0,079 | CMJ | -0,005 | 0,818 | -0,161 | 0,248 | CMJ | 0,193 | 0,771 | -0,058 | 0,361 | 0,089
MG -0,209 | -0,734 | 0,280 | CMJL | -0,038 | 0,785 | -0,151 | 0,220 Xc -0,379 | 0,075 | 0,847 | -0,170 | 0,258
cMmJ 0,407 | 0,730 | -0,097 MG 0,449 | -0,579 | 0,293 | 0,108 AF 0,563 | -0,036 | 0,173 | 0,445 | 0,566
CMJL | 0,458 | 0,704 | -0,033 Xc 0,444 | 0,195 | 0,786 | 0,292 | PMD | 0,482 | 0,366 | -0,125 | -0,549 | 0,424
Xc -0,456 | 0,283 | 0,755 AF 0,559 | -0,021 | -0,155 | 0,682 | PME | 0448 | 0,352 | 0,319 | -0,518 | 0,397
AF 0,490 | 0,311 | 0,673 IC 0,269 | 0,092 | 0,464 | 0,063 IC 0,078 | 0,279 | 0,330 | -0,196 | -0,366
IC 0,270 | 0,027 | 0,518
Método de Extragdo: ACP Método de Extracdo: ACP

a. 3 componentes extraidas a. 4 componentes extraidas a. 5 componentes extraidas
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Além disso,em Geral e Masculino, ainda contribuem para
a formagio da primeira componente principal as varidveis de
testes motores PMD e PME, onde nesta componente apa-
recem as varidveis com os maiores coeficientes. Também, foi
observado que as varidveis de poténcia de membros inferio-
res, que formam a segunda componente principal, foram
comuns para Geral, Masculino e Feminino, com coeficientes
mais elevados. Em Geral e Masculino ainda compéem nesta
componente a varidvel MG, visto que essas varidveis con-
tribuem para explicar a varidncia em 19.27,20.47 ¢ 19.78%
para Geral, Masculino e Feminino, respectivamente.

Para os grupos Geral, Masculino e Feminino, somente
analisando as duas primeiras componentes, ji apresentaram
bons percentuais que explicam as varidncias dos dados, con-
forme discutido e relatado pela literatura, onde estas duas
ACPs sdo formadas em primeiro lugar por varidveis lineares
de composigio corporal (Peso, H2O0T, MM) e da BIA (R e
'TMB) e na sequéncia por varidveis de for¢a de membros infe-
riores (S], CM]J e CMJL), onde estas varidveis possuem altos
pesos (“loadings”), conforme observado através da Tabela 5.

J4, as varidveis de for¢a de membros superiores (PMD
e PME), também, formaram as primeiras ACPs no grupo
Geral e Masculino, confirmando uma grande importincia
para a amostra deste estudo e util para o monitoramento e
acompanhamento do nivel fisico dos atletas.

Quanto ao AF para o grupo Geral explica, quase que
sozinho, 9,58% da varidncia para a terceira componente.
Para Masculino explica 8.95% e Feminino 7.59% da varian-
cia. Embora o AF esteja presente na ACP 3,4 e 5 para Geral,
Masculino e Feminino, esta varidvel mostrou que possui
também um “loading” nas primeiras ACPs dos trés grupos,
mostrando que essa varidvel possui relagio com as respecti-
vas varidveis destas primeiras ACPs.

A participagio das varidveis de poténcia de membros
inferiores na segunda componente principal caracteriza a
sua importincia na estrutura do desempenho esportivo para
os atletas adolescentes.

A ACP mostrou por meio da Matriz dos Componentes,
os coeficientes ou pesos que correlacionam as varidveis com
os fatores. As varidveis com baixos coeficientes afetam os
valores, devendo manter-se apenas aquelas que apresentam
elevados coeficientes, onde estas varidveis com altos pesos
tendem a estar presentes nas primeiras ACPs, justificando
suas respectivas forcas na explicagdo das varidncias, mos-
trando assim maior importincia das varidveis no monitora-
mento dos atletas. A ACP permitiu eliminar sobreposi¢oes
e escolher formas mais representativas de dados, a partir de
combinagdes lineares das varidveis originais, principalmente

as primeiras ACPs.
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DISCUSSAO

O presente estudo teve como objetivo verificar a rela-
¢do entre a composigio corporal, dngulo de fase e a forga de
membros inferiores e superiores de adolescentes atletas de
ambos os sexos, praticantes de diversas modalidades espor-
tivas. De acordo com a hipétese formulada, a mesma foi
confirmada quanto a relagio entre dngulo de fase, compo-
si¢do corporal e forca, em adolescentes atletas de diferentes
modalidades esportivas nos Jogos da Juventude do Parand.

A for¢a de membros inferiores, representada pelos saltos
SJ, CMJ e CMJL sio varidveis importantes para o monito-
ramento de for¢a e poténcia muscular dos membros inferio-
res, onde estas varidveis sdo relevantes para grande parte dos
esportes individuais e coletivos que envolvam deslocamentos
em alta velocidade e, também, onde se realizam saltos verti-
cais. O acompanhamento dos resultados de cada atleta nestas
varidveis, permite aos treinadores executarem treinamentos
adequados para otimizar e/ou melhorar os rendimentos dos
atletas em competi¢des, além de contribuir para a diminui¢io
de lesdes musculares e articulares, inclusive em adolescentes
atletas que podem estar em fase de maturagio.

A escolha de realizar os trés tipos de saltos, dentre outros
motivos, se deveu ao fato de o presente estudo ter em sua
amostra diversas modalidades esportivas, sendo que, em
futuros estudos especificos por modalidade, estes testes de
saltos podem ser direcionados para cada modalidade a ser
analisada, seja com grandes ocorréncias de contra¢do isomé-
trica ou dinAmica.

Quanto ao AF, um estudo realizado por Santos et al.
(2015), em 407 atletas de alto rendimento (Masculino: 287 e
feminino: 120 de 16 modalidades), com idade > 16 anos, que
participaram de competi¢cdes nacionais em Portugal, visava
verificar a relagdo do AF e testes de preensdo manual e sal-
tos. Nos homens verificou-se uma associagio entre o AF e
os testes funcionais (exceto saltos), independentemente da
massa muscular. Nas mulheres nio foram observadas associa-
¢oes. Além disso, foi construida no referido estudo (através
de regressio linear) uma tabela de percentil para a varidvel
AF onde o percentil 50 do AF correspondeu a 7.8° para os
homens e 7° nas mulheres, visto que se assemelham com os
valores médios para a referida varidvel do presente estudo,
tanto para Masculino quanto para Feminino. Sendo assim,
a pesquisa de Santos, Cyrino, Antunes, Santos e Sardinha
(2016) se assemelha com os valores de AF achados, pois como
pode ser verificado na Tabela 1, no Masculino o AF obteve
uma média de 8.01° e no Feminino 7.23°.

Assim, o AF é um importante indicador para a fungio
musculoesquelética de atletas do sexo masculino, inde-

pendentemente da quantidade de MM, sendo este, uma
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importante ferramenta para o seu monitoramento, no qual
anteveem possiveis danos na integridade celular prove-
nientes de cargas de treino excessivas. Na Tabela 3, o resul-
tado de comunalidade da varidvel AF se mostrou elevado
(0.790), onde esse elevado peso apresenta-se como impor-
tante varidvel para a formagio das ACPs e, também, para
o presente estudo, pois se mostrou correlacionado com as
varidveis de composi¢do corporal e forga de PMD e PME,
que formam a primeira ACP.

No estudo de Llames et al. (2013), também se asseme-
lha com os valores de AF do presente estudo, pois os valores
de AF para Masculino sdo maiores quando comparados do
Feminino, embora neste estudo, seja uma revisio de diversos
outros estudos, com amostras em diversas situagdes, mesmo
assim se assemelhando com o presente estudo. Alids, no
estudo de Ribeiro et al. (2017) verificou-se que indepen-
dente do sexo, um treino resistido progressivo pode induzir
o aumento do AF em jovens universitdrios e no estudo de
Santos et al. (2016) foi verificado que o treino resistido pro-
porcionou mudangas no AF em mulheres idosas, visto que
com o destreinamento o AF diminui, sendo necessério voltar
a treinar para que ocorra novamente o aumento dessa varid-
vel, reforgando assim, como no presente estudo, se verifica
boa relagdo da varidvel AF com a massa muscular em indi-
viduos que realizam treinamentos de forga.

Logo, a varidvel AF se mostrou uma ferramenta impor-
tante para o monitoramento de atletas adolescentes que
participaram da fase final dos Jogos da Juventude o Parani,
visto que se mostra maior em Masculino quando compa-
rado com Feminino, talvez em fun¢do do grupo Masculino
apresentar maior quantidade de MM do que feminino.
Assim, de acordo com a literatura, as varidveis da presente
investigacdo podem ser consideradas de grande relevan-
cia tedrica para a prescri¢do, monitoramento e controle
do treinamento de atletas adolescentes, também a rela-
cionando com a forga.

A perspectiva em fung¢io do conhecimento profundo sobre
as relagdes entre composi¢do corporal, forca e AF em ado-
lescentes atletas que participaram do presente estudo foi o
ponto mais relevante para a construgio e o desenvolvimento
do presente estudo. Assim, os atletas que participaram da
referida pesquisa, durante os seus respectivos periodos com-
petitivos, onde seus resultados encontrados permitem esta-
belecer as seguintes condi¢des:

A importincia das varidveis lineares que formam cada
ACP devem ser consideradas como critérios para o acompa-
nhamento e monitoramento, considerando as especificidades
e caracteristicas de cada modalidade, sexo e idade, sendo que a

técnica das ACP se apresentou como interessante ferramenta

para tais andlises em atletas adolescentes, pois permitiu redu-
zir a quantidade de varidveis coletadas, no qual comporta
somente varidveis com boa relevincia e elimina varidveis que
sdo redundantes para a referida andlise, diminuindo a com-

plexidade das suas respectivas interpretagdes.

CONCLUSOES

Portanto, sabendo que o dngulo de fase é uma varidvel
relativamente nova ao se avaliar no contexto de desempe-
nho esportivo, onde se apresentou como importante varid-
vel, pois apareceu com altos pesos (“loadings”) em todas as
componentes principais, ou seja, ndo sendo redundante, assim
mostra-se interessante para o monitoramento da condigdo
fisica de atletas adolescentes, visto que nas atividades que
sdo solicitadas uma condi¢do muscular mais vantajosa, se faz
presente quando é aumentado a massa muscular e diminuido
quando ocorre a redugio da fun¢io muscular, onde além de
possuir boa relagio com a for¢a, também se relaciona com
as varidveis de composi¢do corporal e da bioimpedincia
que formam a primeira ACP. Assim, além de confirmar a
hipétese do estudo quanto a relagido entre dngulo de fase,
composi¢io corporal e for¢a, em especial, o dngulo de fase
revela-se como promissor para avaliar a qualidade muscular
em vérios grupos de atletas, pois é uma varidvel em que o
avaliador nio leva mais de 30 segundos para adquirir, ndo
sendo invasivo, ficil de realizar ou seja, muito 4gil e pratico
para equipes desportivas, que contam sempre com o melhor
aproveitamento do tempo em suas respectivas periodizagoes
ao longo de uma temporada. Porém, sugere-se novos estu-
dos com um n ainda maior para a amostra em questio, bem
como o acompanhamento progressivo e mais minucioso de
equipes desportivas, visando verificar com mais profundi-
dade esta varidvel que muitos estudiosos estdo a investigar.
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What pacing is used by the best
swimmers in the 200m freestyle?

Lorraine Laurindo de Oliveira’
Géssyca Tolomeu de Oliveira?

, Everton Rocha Soares' @,
, Renato Melo Ferreira’

We examine the pacing strategies of elite swimmers of the 200 m freestyle from six long courses World Championships and three

editions of the Olympic Games. The entries, partials, and total race times of the finalist swimmers were analysed. The results showed

ABSTRACT

that the 1% lap is the one with the most significant difference, both for males (.0008) and females (< .0001), justified by the push-off
against a solid (block). In addition, athletes perform their strategies assuming a negative correlation in the 1% half of the race and a
positive correlation in the 2" half. Also, the winner's time difference percentage was below compared with the median of total race
time, where the Transition o (difference between 1t to 24 and 3" places, and the difference of 3 place to other athletes) is faster

in the 2" half of the race by +3.23% for men and +2.50% for women. It is concluded that the 1% lap presents better reciprocity to

the final time. The winners are faster than the median in the 2" half of the race. Still, the %Time becomes an option, related to the

possibility of using the pacing of different athletes, as an option for coaches and athletes.

KEYWORDS: pacing; swimming; performance.

INTRODUCTION

In competitive sports, seeking constant performance
improvement is the primary objective of any athlete. When
considering swimming, this performance is measured by the
shortest time spent performing a certain distance (Garcia-
Hermoso et al., 2013). Although different factors influence
the swimmers’sports performance, establishing the best pac-
ing during a competition is a crucial strategy for the suc-
cess of these athletes, regardless of the context in which the
swimmer is involved, being at the swimming pool (Barroso,
Crivoi, Foster & Barbosa, 2021; Maglischo, 2010), open water
(Rodriguez & Veiga, 2018) or triathlon (Wu et al., 2016).

The literature presents different strategies coaches and
athletes have used in the pool. Maglischo (2010), for exam-
ple, shows three different types of rhythm, uniform (con-
stant), positive (with high-intensity block start and sub-
sequent drop in speed) and negative (with the 2™ half of
the race with a stronger intensity than the 1%). However,
when specifically considering some distances, such as 800

and 1,500 m freestyle distances, athletes assume a parabolic
rhythm, which results in a start and end of the race with
stronger intensity and with a gradual slowing of pace in the
middle laps (Oliveira et al., 2019; Lara & Del Coso, 2021).
Another characteristic of long-distance events is the low
stability in the pace of swimmers, as analysed in the study
by Morais et al. (2020) in the 1,500 m event and Morais,
Barbosa, Neiva & Marinho (2019), 800 m. It seems that
elite swimmers are showing a sinusoidal (increase/decrease)
profile in their pace. In both studies, in the analysis of the
two races, it was observed that swimmers swim faster in the
15 half of the race. As observed by Morais et al. (2020), for
European 1,500 m swimmers, variables such as the stroke
frequency and stroke lenght seem to be the main predic-
tors linked to rhythm, so the increase in the stroke fre-
quency throughout the race allows for an improvement of
total time. For the 800 m, the decrease in the turn speed
variation can contribute to improving the performance

(Morais et al., 2019).
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Pacing at 200 m freestyle

Veiga, Rodriguez, Gonzailez-Frutos, and Navandar
(2019), when comparing and relating the total race time
with the pacing of elite swimmers in events of 5, 10 and
25 km in open water, realised that the most efficient
strategy is the negative one, that the maximum distance
between the leaders could not exceed 20 seconds and that
an increase in speed characterises the end of the race. It is
also required, based on what was exposed by McGibbon,
Pyne, Shephard, and Thompson (2018), that for sprint
and middle-distance events, the maintenance of speed is
crucial for a better result, while for long-distance events,
what determines success is maintaining a low variabil-
ity at each lap, in addition to the ability to increase the
speed at the end of the race. Taken together, these pieces
of evidence support that the strategies used to achieve
success must consider the stroke and event. Regarding
faster tests, a more detailed analysis seems to be import-
ant to provide objective feedback. In the 100m freestyle
events, according to the analysis by Morais, Barbosa,
Lopes and Marinho (2022), the swimmers who perform
better seem to execute a faster exit from the block, turn
and finish, in addition to the stroke length being a fac-
tor- key to increased speed.

Specifically for the 200 m races, the higher metabolic
demand on the glycolytic system imposes, in athletes,
great difficulty in withstanding fatigue and maintain-
ing the time performance between laps (Campos et al.,
2017). In this way, it becomes difficult to maintain the
effort in a homogeneous way, which evokes the need to
analyse the existing relationship between the partials of
each lap and the total time. Robertson, Pyne, Hopkins,
and Anson (2009), when analysing the relationship of
specific lap times to the final time of different strokes
and distance, including the 200 m freestyle, of the final-
ist athletes in nine international competitions, concluded
that there was a strong and positive correlation for the
partials that corresponded to half of the 200 meters
events (third partial). In general, the study by Robertson
et al. (2009) reinforces the importance of knowing the
influence of lap time on the result of 200 m races , serv-
ing as a parameter for organising training. However, it
is still unclear whether, in these events, other types of
analysis, such as the relative time of the laps in relation
to the total race time, the relative analysis between the
1+ placed and the subsequent positions (Transition o),
also would be interesting for decision making in train-
ing and competitions.

The aim of the present research was to examine the pacing
strategies of elite swimmers of the 200 m freestyle.
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METHODS

Participants

The entries, partials and total race time of the finalist
swimmers of the 200-meter freestyle races of six long course
World Championships (2009, 2011, 2013, 2015, 2017 and
2019) as well as three Olympic Games editions (2012,2016
and 2021) were analysed. All data are in the public domain and
were obtained from the World Aquatics website, the organ-
iser of the events. No swimmers were identified in this study.

Procedures

This analysis derived the following: four of them were
four lap times, and one was the race time per athlete, gen-
erating 718 data. Microsoft Excel® was used to process the
data, according to the following rationale: (a; b) Lap and
total race times are presented as median (MD-Time) due
to non-normal data distribution; (c¢) W-Time: median times
of winners; (d) W-Pace: percentage time that the swimmer
should be faster than the median of the race at the time when
the correlation is positive (2™ half of the race); (¢) Transition
ou relationship between the median of the 1* place with that
of the 2™ and 3%, and of the 3 with the athletes who did
not make it to the podium; (f) %Time: the percentage of the
time was chosen because, in this way, it is possible to define
the pacing used by the athletes and, from the percentage, to
infer analysis and training organisation from this distribu-
tion for any athlete to be evaluated/trained.

Statistical analysis

Descriptive and inferential statistical methods were applied
to evaluate the results. Qualitative variables were presented by
distribution of absolute and relative frequencies, measures of
central tendency and variation, and the D’Agostino-Pearson
test was used to test their normality. In the inferential anal-
ysis, the following methods were applied: (a) Spearman’s
Correlation to evaluate the interdependence between the
lap times and the final time of the race since the variables
did not present a normal distribution. (b) To determine the
Transition o, the Cutoff Point test described by Ayres, Ayres
Junior, Ayres, and Santos (2007) was applied. The alpha error
was previously set at 5% for rejection of the null hypothesis,
and the statistical processing was performed using software

programs BioEstat version 5.3 and IBM SPSS version 27.

RESULTS

Concerning the analyses conducted on the male athletes
(Table 1), the Spearman coeflicients presented a negative
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correlation between the race time and the 1 lap (7= -.38; p<
.001; df= 35) and a tendency for 2™ lap (r.= -.19; p> .05; df=
35). On the other hand, a positive correlation was observed
between the total race time and the 3* and 4% laps. In the 1
and 2™ lap times, the winning swimmers (fastest time) spent
%T1ime higher than the median of the respective lap times,
and in the 3" and 4% lap times, they spent % Time lower than
the median. Additionally, a significant difference in the 1
lap was found with better interdependence in relation to the
total race time (p= .0008*). Furthermore, the Transition o
from 1 to 2" place is performing the 1% lap time spending
23.75% of the total race time.

Regarding the analysis of female athletes and the correla-
tion with the total race time, a negative correlation with 1+
lap (7= -.47; p< .001; df= 35) and a tendency for 2" lap (7=
-.07; p> .05; df= 35) and positive with 3" and 4" were iden-
tified (Table 1). Like the male athletes, the winning female
swimmers in the 1% and 2 lap spent %Time higher than the
median of the respective laps and in the 3¢ and 4* laps spent
%Time lower than the median of the respective laps. A sig-
nificant difference was also identified in the 1% lap, showing
better interdependence in relation to the final race time (p<
.0001%). Furthermore, the Transition o from 1* to 2™ place
performed the 1% lap spending 23.68% of the total race time.

The percentiles (P20, P35, P50, P65 and P80) of the 4
lap times of the 200 m freestyle, for men and women, are
illustrated in Figure 1. It was found that the 1°* lap is per-
formed at a higher speed and different from the other laps

for both sexes. The choice of dividing the percentiles was
aimed at identifying the behaviour of the rhythm before
and after the turns.

Finally, when analysing Figure 2, it is possible to observe
the dispersion graphs of both sexes for the 200m freestyle
with the interdependence between the 1+ lap in %Time and
the total race time. The 1% lap was selected, as it was the only
one that exhibited a significant difference for both males
and females (Table 1). From the analysis of the data disper-
sion obtained from the relationship between the total race
time and the time only in lap 1, it is possible to observe that
regardless of gender, the fastest athletes in this lap are not
the winners of this race (Figure 2).

DISCUSSION

The aim of the present research was to examine the
pacing of elite swimmers of the 200 m freestyle, checking
the strategies used by them. In general, both for males and
temales, the 1+ lap presented a significant difference in rela-
tion to the total race time. Additionally, concerning the total
race time, a negative correlation was observed in the 1+ half
(100 meters) of the race and a positive correlation in the 2%
half. Finally, the Transition o showed that the winning ath-
letes presented a different strategy when compared with the
analysed median.

The results were obtained from the analysis of the lap
times and total race times of athletes of both sexes in the

Figure 1. Evolution of Percentiles (P20, P35, P50, P65, and P80) in the men’s (blue panel) and women'’s (red panel) 200m freestyle
at the Olympic Games and World Championships in swimming (2009 to 2021).
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200 m freestyle. Such results were represented as much by
the median of the time (laps and total race time) as by the
%Time. It was observed that, for both sexes, there is a signif-
icant difference only for the 1% lap (Table 1) and for a strat-
egy in which there is a race division characterised by a faster
1st half and a slower 2™ half (Figure 1). Regarding the 1*
lap, we could infer that the block start assumes great respon-
sibility for the swimming speed, as suggested in the study
by McGibbon et al. (2018). Campos et al. (2017) highlight
that this trial presents a high glycolytic metabolic demand,
making it difficult to maintain performance. In this way, an
inadequate choice of speed to perform the 1% half of the race
faster than 2" half (Figure 2) may represent a failure, as it
negatively impacts the performance in the 2™ half.

The W-Pace is the percentage that the swimmer
must be faster than the 2nd half of the race in terms of
the MD-Time (median times of winners). From Table

1, the MD-Time was the median time of the analysed
group, while the W-Time was the winners’ time. High-
performance swimmers start with a faster 1** lap, from
block start, followed by a decrease in speed during the
2" half, and a progressive increase (3 and 4™ laps) until
the end of the race (final sprint), characterised as a posi-
tive strategy (Maglischo, 2010; Abbiss & Laursen, 2008;
Menting, Elfernink-Gemser, Huijgen & Hettinga, 2019).
In this study, this strategy using the W-Pace (how effective
an athlete must be compared to the median time to win a
race), which identified that winners spent the 2°¢ half of
the race 3.23% (men) and 2.50% (women) faster compared
to the 1* half (Table 1). In practical terms, although the
athletes maintain a high speed throughout the race, know-
ing which lap more swimming power should be applied
can be a decisive factor for success (Figueiredo, Zamparo,
Sousa, Vilas-Boas & Fernandes, 2011).

Table 1. Interdependence between the lap times and the total race time of men’s and women’s 200 m freestyle at the Olympic

Games and World Championships in swimming (2009 to 2021).

Womer

200 m Freestyle

Lap 1 24.73 23.44 -.38* 27.13 23.46 -47*
Lap 2 26.58 25.20 -19 29.26 25.24 -07
Lap 3 27.12 25.68 27 29.73 25.66 31

Lap 4 27.02 25.68 18 29.70 25.64 22

MD-Time 105.40 115.80

W-Time 102.00 112.90

W-Pace +3.23% +2.50%

Transition o Lap 1 Lap 1

11420 e 3¢ 23.75 23.68

3 a Others 23.53 23.50

*Significant difference - p< .001 for both men and women; MD-Time: Median of total race time; W-Time: Median of winners (time); W-Pace:

winner's time difference percentage compared to MD-Time.

Figure 2. Interdependence between lap 1 (% of time) and the time that men'’s (blue panel) and women's (red panel) performed
the 200m freestyle at the Olympic Games and World Championships in swimming (2009 to 2021).
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Moreover, when considering the Transition o, winning
athletes performed the 1 partial at a slower pace in com-
parison with those who finished 2 and 3, besides being
slower than the median. This pattern was also found among
the athletes who came 3™ compared to those who did not
achieve a podium position. They swan the 1% partial slower
but with a higher partial time than the winners.

Ovur results partially correspond to Nikolaidis and Knechtle
(2017),who investigated lap times in the 100 to 800 m free-
style events in different age groups. They concluded that in
the 200 m race, there was a greater decline in speed during
the 2™ lap, but the increase in speed was only observed in
the last lap. De Koning et al. (2011) noticed that the world
record holders of the 200 m freestyle swam at a less uniform
pace, according to our findings, as well as Moser, Sousa, Olher,
Nikolaidis, and Knechtle (2020), who found that a positive
strategy was adopted, in addition to the fastest 1* lap.

Interpreting the correlations from %7T'ime can be a method
for the coach to instruct the athletes, in a practical way, to focus
the optimisation of their performance in a specific partial or part
of the race (Robertson et al., 2009; De Koning et al.,2011).In
addition, it estimates how much the athlete needs to improve
performance to have a chance of reaching the podium, also
considering the Transition o. In other words, this approach
combines analysis of the athlete’s performance with themself
and with other swimmers. Using only the time variable of
the lap times restricts the analysis to that group of athletes. It
is therefore assumed that any 200m athlete can benefit from
such a proposal based on the distribution of pacing through
the percentage of effort to be performed. The W-Pace shows
how the winners swim the race. It allows the athlete to know a
more refined strategy that enables them to improve their per-
formance. This way, using % Time allows the athlete to train
like the best, even if they are not in the same pool.

In fact, using the correct pace is an important strategy
in swimming. However, research in this area has focused
on analysing only competition data to characterise athletes’
most used race strategies, leaving their reproducibility lim-
ited to competitions. Our study presents a training proposal
for athletes to adapt to such race strategies. Future research
must analyse other events and swimming strokes and the

practical applicability of the proposal herein.

CONCLUSIONS

For both men and women, the 1* lap is the one that
presents better interdependence in relation to the total race
time, although the block start influences the time. The 2™

part shows a slight decrease in speed, which allows for a

faster pace in the 2" half of the race (3 and 4™ laps). The
race winners (W-Time) use the W-Pace and are faster than
the median in the 2° half of the race. Finally, %Time serves
as an option for coaches and athletes concerning the possi-
bility of working with different athletes’ pacing.
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Construcao e validacao do instrumento:

checklist e matriz de avaliacao do risco em

desportos de montanha

Construction and validation of the instrument:
checklist and risk assessment matrix in mountain sports

Carlos Mata'? @, Catarina Pereira®** @, LLuis Carvalhinho'*

O objetivo deste estudo foi desenvolver e validar o instrumento checklist e matriz de avaliagdo do risco (CMAR) em desportos de
montanha, nomeadamente, pedestrianismo, canyoning e escalada. O desenvolvimento do CMAR realizou-se mediante analise
documental, revisdo de literatura e consulta de especialistas. A validagdo de contetdido do CMAR efetuou-se recorrendo a técnica
Delphi, envolvendo 10 especialistas (idade: 35-58 anos, 42,30+ 7,70 anos; experiéncia na area: 17,00+ 6,8 anos), e a validagdo de
constructo recorrendo a anélise fatorial exploratéria, envolvendo 548 técnicos e praticantes de pedestrianismo (n= 182), canyoning
(n=183) e escalada (n= 183). A 1]* versdo do CMAR revelou-se pertinente, clara e objetiva (ICCespecialistas: 0,85-0,90) e incluiu
51 itens (fatores de risco) agrupados em 3 dimensdes. A versao final do CMAR incluiu 36 itens estruturados em 4 dimensdes
(humana, materiais e equipamentos, ambiental, e seguranca e emergéncia), a serem avaliados numa matriz de risco de 5x5 pontos
(probabilidade x consequéncia), que resulta num nivel de risco estratificado correspondente a uma recomendacio, acdo e tratamento
(KMOmodelo: 0,816; variancia justificada modelo: 56,4%). O CMAR evidenciou valores bons de confiabilidade e bons a aceitéveis
de validagdo de construto, viabilizando a sua utilizagdo na anélise e gestdo de risco nos desportos de montanha pedestrianismo,
canyoning e escalada.

PALAVRAS-CHAVE: validacdo de instrumento; avaliagdo do risco; checklist; matriz de risco; fatores de risco; desportos de montanha.

This study aims to develop and validate the checklist instrument and risk assessment matrix (CMAR) in mountain sports, namely
hiking, canyoning, and climbing. The development of the CMAR was carried out through document analysis, literature review, and
expert consultation. The content validation of the CMAR was done using the Delphi technique, involving 10 experts (aged: 35-58
years, 42.30+ 7.70 years; experience in the area: 17.00+ 6.8 years), and the construct validation using exploratory factor analysis,
involving 548 technicians and practitioners of hiking (n= 182), canyoning (n= 183), and climbing (n= 183). The 1t CMAR version
proved to be relevant, clear and objective (ICCspecialists: .85-.90) and included 51 items (risk factors) grouped into 3 dimensions.
The final version of the CMAR included 36 items structured in 4 dimensions (human, materials and equipment, environmental, and
safety and emergency), to be evaluated in a risk matrix of 5x5 points (probability x consequence), which leads up to a stratified
risk level corresponding to a recommendation, action, and treatment (KMOmodel: 0.816; justified variance model: 56.4%). CMAR
demonstrated good reliability and good-to-acceptable values for construct validation, enabling its use in risk analysis and management
in mountain sports, such as hiking, canyoning, and climbing.

KEYWORDS: instrument validation; risk assessment; checklist; risk matrix; risk factors; mountain sports.
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Avaliacdo do risco em desportos de montanha

INTRODUCAO

O desenvolvimento e crescimento do turismo tem
levado ao aumento da pritica dos Desportos de Natureza
(Cordell, Betz & Green, 2008; Cordell, Green & Betz,
2002; Lamprecht, Fischer & Stamm, 2014; Mata, Pereira
& Carvalhinho, 2022), dotando as atividades associadas de
marca registada de estilos de vida modernos e sauddveis em
paises desenvolvidos (Haegeli & Probstl-Haider, 2016). A
elevada popularidade, bem como o aumento do nimero de
praticantes e interessados nestas atividades pode ser expli-
cada pelo contacto com a Natureza e as fortes emogdes que
daf advém, uma vez que este tipo de ambientes, carregados
de incertezas e riscos, provocam altos niveis de adrenalina e
uma vontade de superagio nos diferentes meios, terra, ar e
dgua (Boudreau, Mackenzie & Hodge, 2020; Eigenschenk
et al., 2019; Gstaettner, Lee, & Rodger, 2018; Gundacker,
Rolfe & Rodriguez, 2017; Kortenkamp, Moore, Sheridan
& Ahrens, 2017; Mata & Carvalhinho, 2020; Mata, Pereira
& Carvalhinho, 2022).

As atividades de Desportos de Natureza tém um con-
junto particular de caracteristicas e fontes de risco que sio
geralmente 6bvias, dependendo as consequéncias destas
atividades do autoconhecimento do praticante, das suas
habilidades técnicas e das suas capacidades fisicas e psico-
légicas, que devem ser usadas para mitigar o risco (Clinch
& Filimonau, 2017; Haegeli & Probstl-Haider, 2016).
Porém, o risco é conhecido pelo seu duplo significado:
por um lado existe o risco de acidentes que sdo inerentes
a variabilidade do meio e a confiabilidade humana, por
outro o risco funciona como estimulo e fonte de emogdes
fortes para os individuos envolvidos ou atraidos pelos
desportos de natureza (Mata & Carvalhinho, 2020; Mata
et al., 2022). Segundo Haegeli e Probstl-Haider, (2016),
os beneficios associados ao risco podem ser enormes ao
nivel pessoal e social.

Para que as atividades de Desporto de Natureza possam
garantir uma experiéncia enriquecedora e de qualidade aos
praticantes, torna-se necessério dotar os técnicos de Desporto
de Natureza de instrumentos de avaliagio a serem utiliza-
dos para preservar a seguranga e viabilizar a gestdo do risco
(Martha, Sanchez & Goma-i-Freixanet, 2009; Silva, 2016;
Wang, Liu-Lastres, Ritchie & Pan, 2019).

Gestéo do risco
O risco pode ser definido pela incerteza de uma ativi-
dade e a severidade das respetivas consequéncias (Aven,
2012; Aven & Vinnem, 2005). De acordo com a norma
da International Organization for Standardization (ISO)
31000:2018 - Risk Management (ISO, 2018), o risco € o
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“efeito da incerteza sobre os objetivos”, consistindo o efeito
em um desvio positivo ou negativo do que é esperado. A
incerteza, no contexto da gestdo e andlise do risco, repre-
senta um estado de falta de informagido que leva a uma
compreensio inadequada ou conhecimento incompleto de
probabilidade (frequéncia) e consequéncia (gravidade) de
um evento (Webster, 2015). A ISO 31000:2018 ajuda as
organizagdes a desenvolverem uma estratégia de gestio do
risco para a identificagdo e mitigagdo eficaz dos riscos de
uma atividade e assim potenciar a probabilidade da con-
secugdo dos seus objetivos e aumentar a protegio dos seus
ativos. O seu objetivo abrangente é o desenvolvimento de
uma cultura de gestdo do risco, onde os colaboradores e as
partes interessadas tomem consciéncia da importincia da
monitorizagio e gestio do risco.

Deste modo, as empresas e técnicos de desporto natureza
devem seguir as recomendagdes das normas ISO 31000:2018,
que inclui um processo de gestio do risco apoiada pela ISO/
IEC 31010 (ISO,2019) que fornece orientagio sobre a sele-
¢do e aplicagio de técnicas sistemadticas para o procedimento
de avaliagdo de risco.

Avaliacado do risco

A International Electrotechnical Commission (IEC) ISO/
IEC 31010:2019 — Risk management — Ris# assessment tech-
nigue (1SO, 2019) funciona como um complemento a ISO
31000, apresentando orientagdes para a aplicagdo de técnicas
e ferramentas de avaliacdo, tornando possivel a tomada de
decisdo baseada em evidéncia e andlise do risco.

Em particular, convém que aqueles que realizam proces-
sos de avaliagbes de risco tenham em conta: i) o contexto e
os objetivos da organizagio; ii) a extensio ¢ o tipo de riscos
que sdo tolerdveis e como tratar os riscos inaceitdveis; iii)
como o processo de avaliagio de risco se integra nos pro-
cessos organizacionais; iv) os métodos e técnicas a serem
utilizados no processo de avalia¢do de risco e a sua con-
tribui¢dio para o processo de gestdo de risco; v) os recursos
disponiveis para realizar o processo de avaliagdo de risco e
vi) como o processo de avaliagdo de risco serd reportado e
analisado criticamente.

Ainda, segundo a ISO/IEC 31010:2019 os métodos uti-
lizados na avaliagdo e anilise de risco podem ser qualitati-
vos, semi-quantitativos ou quantitativos. O grau de detalhe
requerido dependerd da aplicagio em particular, da disponi-
bilidade de dados confidveis e das necessidades para a tomada
de decisiio das organizagbes (Oehmen, Locatelli, Wied, &
Willumsen, 2020; Purdy, 2010). Para as atividades ao ar livre,
Desporto de Natureza, a andlise qualitativa do risco ¢ a mais
utilizada (Stanfel & Tuti¢, 2018).
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Checklist como técnica e ferramenta
de analise do risco

As checklists de anilise de risco normalmente sdo con-
cebidas baseadas na experiéncia de fracassos e sucessos pas-
sados e, também, em tipologias e taxonomias de risco mais
formais que podem ser desenvolvidas para categorizar ou
classificar os riscos com base em atributos comuns (Cooper,
Grey, Raymond & Walker, 2005). Estas checklists sdo usadas
durante a avaliagdo de risco de varias formas em acordo com
o propésito da anilise, seja como auxiliar na compreensio do
contexto, na identifica¢do de perigos e riscos, ou no agrupa-
mento dos mesmos. Elas também sdo utilizadas para uma
gestdo de risco eficiente, nomeadamente na classificagdo de
controles e tratamentos, na defini¢do de responsabilidades e
na comunicagdo de riscos e perigos.

As classificagbes de risco isolam uma categoria espe-
cifica de risco para uma andlise mais detalhada ISO/IEC
31010:2019. Segundo Newton e Bristoll (2013), um instru-
mento com o formato de checklist pode ser utilizado para
identificar perigos e riscos ou para avaliar a eficicia de con-
troles, pode ser utilizado em qualquer estdgio do ciclo de vida
de um produto, processo ou sistema e pode também integrar
outras técnicas do processo de avaliagio de risco.

Para Popov, Lyon e Hollcroft (2016), as classificagbes e
taxonomias de risco podem ser projetadas em checklists para
serem aplicadas ao nivel estratégico ou operacional. Quando
bem concebidas, as checklists combinam uma ampla gama
de conhecimento especializado num sistema de fécil utili-
zagdo, auxiliando e assegurando que os problemas comuns
nio sdo esquecidos, sendo mesmo possivel a sua utilizagio
por nio especialistas.

Matriz de risco como técnica e

ferramenta de anélise do risco
Ao longo dos anos, a matriz de risco tem sido usada como
uma técnica simples de andlise de risco, ajudando frequente-
mente a determinar o nivel de risco e, assim, a tomar deci-
soes sobre as prioridades de ag¢do (Peace, 2017). Segundo a
ISO/TEC 31010:2019, a matriz de risco ou probabilidade/
consequéncia ¢ utilizada para classificar os riscos e respetivos
tratamentos com base no nivel de risco, assim como auxiliar
a sua compreensio e comunicag¢do. O formato da matriz e
as definigbes da mensuragio do risco dependem do contexto
em que a matriz ¢ utilizada, sendo que a escala de probabi-
lidade/consequéncia pode ter qualquer nimero de pontos,
desde que consiga abranger a faixa a ser avaliada (ISO/IEC
31010:2019). Adicionalmente, de acordo com a sua locali-
zagdo na matriz, scores (probabilidade x consequéncia) mais
baixos devem ser aceitdveis e, em sentido contririo, scores

mais altos devem ser intolerdveis. Este tipo de matriz de risco
¢ amplamente utilizada para determinar se um dado risco é,
de uma forma geral, aceitdvel ou nio aceitdvel, conforme a sua
localizagdo na matriz. Os niveis de risco atribuidos depen-
derdo também da defini¢do dos intervalos de variagdo para
cada escala de probabilidade/consequéncia. Por seu lado, o
nivel de risco pode estar associado a regras decisérias, como o
nivel de atengdo da gestdo, ou a escala do tempo onde existe
a necessidade de resposta rapida, ou a decisdo de como tra-
tar ou ndo tratar o risco (ISO, 2019).

Peace (2017) concluiu que utilizar uma ferramenta como
a matriz de risco, traz inimeros beneficios para a seguranca e
gestdo do risco como um todo, salientando que uma matriz
de risco bem organizada faz com que a equipa técnica con-
siga definir com facilidade qual deverd ser a prioridade das
a¢bes para minimizar os efeitos dos riscos. Por outro lado,
também pode permitir uma maior concentragio e utilizagio
de recursos dirigidos aos riscos mais elevados e, assim, pos-
sibilitar uma estratégia mais direcionada.

Dado o exposto, e considerando que nio se encontra-
ram estudos internacionais ou nacionais portugueses que
tenham recorrido a este tipo de instrumento com checklist
e matriz de risco para avaliagdo do risco nas modalidades
de Desporto de Natureza, torna-se importante e pertinente
desenvolver tal instrumento. Assim sendo, este estudo tem
como objetivo geral a construgio e validagio do instrumento
de avaliagdo do risco no Desporto de Natureza —a checklist e
matriz de avaliagio do risco (CMAR) em desportos de mon-
tanha. Especificamente, pretende-se construir e validar um
instrumento dirigido as modalidades de montanha como o
pedestrianismo, canyoning e escalada, tendo em considera-
¢do a realidade portuguesa. Foram assim definidos 3 obje-
tivos especificos:

I. Objetivo 1. Construgio e desenvolvimento do ins-

trumento de avaliagio (CMAR).

II. Objetivo 2. Validagio do conteido do CMAR.

III.Objetivo 3. Validagdo do construto do CMAR.

METODOS

Sendo o propésito do estudo construir e validar um ins-
trumento de avaliagdo do risco em desportos de montanha,
desenvolveu-se uma metodologia de trés etapas: i. cons-
trugio do instrumento, com base numa revisio literdria e
anilise documental focadas no estado da arte e consulta de
especialistas, ii. realizacdo da validagio do conteddo, através
da técnica Delphi e mediante o consenso entre especialistas
(Scarparo et al., 2012; Rowe & Wright, (2011), e iii. realiza-

¢do da validagdo de construto, mediante a andlise da estrutura
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fatorial do instrumento, efetuada com recurso a andlise fato-
rial exploratéria (AFE) (Alves et al., 2019; Almeida et al.,
2019; Brandio, Monteiro, Pereira, Coelho, & Quaresma,
2018; Cid et al., 2022; Rodrigues, Cid, Faustino & Monteiro,
2021; Silvino, Trida, Castro & Neri, 2021; Vieira, Ohara &
Domenico, 2016).

Participantes

Para a validag¢io de contetdo recorreu-se a uma amos-
tra constituida por 10 especialistas, entre os 35 e 58 anos de
idade (média= 42,30+ 7,70) com uma média de 17,00+ 6,8
anos de experiéncia, docentes do ensino superior da drea do
Desporto de Natureza, seguranga e risco. Foram considera-
dos os seguintes critérios de sele¢do: professores do ensino
superior com interven¢do nas modalidades pedestrianismo,
canyoning e escalada; com mais de 10 anos de experiéncia
no ensino superior em licenciaturas, pés-graduagdes ou mes-
trados no 4mbito do Desporto de Natureza; e com investi-
gacio cientifica na drea.

Para a validagio do construto recorreu-se a uma amostra
de 548 praticantes e técnicos de pedestrianismo (7= 182) com
uma média de 38,20+ 9,6 anos de idade e com 11,16+ 3,87
anos de experiéncia, escalada (7= 183) com uma média de
34,51+ 6,94 anos de idade e 10,11+ 2,73 anos de experiéncia
e canyoning (7= 183) com uma média de 34,68+ 6,86 anos
de idade e 10,86+ 3,39 anos de experiéncia. Como critérios
de inclusio estabeleceu-se o minimo de 4 anos de experién-
cia na modalidade.

Procedimentos
A recolha dos dados foi efetuada mediante consentimento
informado dos técnicos e praticantes envolvidos. Todos os pro-
cedimentos adotados foram aprovados pela comissio de ética
para a investigacio cientifica nas dreas da saide humana e do
bem-estar da Universidade de Evora (documento n° 20063).

Processo de construcao e
desenvolvimento do CMAR

Os investigadores recorreram a revisio de literatura
(Haegeli, Gunn & Haider, 2012; Mata et al., 2022; Salmon,
Williamson, Lenné, Mitsopoulos-Rubens & Rudin-Brown,
2010; Salmon, Goode, Lenné, Finch, & Cassell, 2014) e a
andlise documental da norma ISO 31000/2018, que inclui um
processo de avalia¢io do risco, mais concretamente apoiado
pela ISO/IEC 31010 que fornece orientagio sobre a sele¢io
e aplicagdo de técnicas sistemadticas para o processo de ava-
lia¢do de riscos (risk assessment). Tendo em conta o contexto
das modalidades de Desporto de Natureza, selecionaram-
-se as técnicas checklist (Cooper et al., 2005; Dziadosz &
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Rejment, 2015; Vinnem et al., 2003) e matriz de risco (Aven
& Vinnem, 2005; Chapman & Ward, 2003; Cox Jr., 2008;
Haegeli et al., 2012) como estrutura e métodos de avalia-
¢do. Com a colaboragio de dois especialistas elaborou-se a
12 versio do instrumento CMAR.

Validacdo de conteudo

A confiabilidade de consisténcia interna do CMAR foi
determinada mediante a andlise da homogeneidade das res-
postas de avaliadores distintos. Neste sentido, iniciou-se o
processo de validagio de conteido da primeira versio do
CMAR utilizando a técnica Delphi (Scarparo et al., 2012;
Rowe & Wright, 2011); procurando o consenso de opini-
es entre um grupo de especialistas, com base em validages
articuladas em rondas, sem que houvesse uma comunicagio
direta e onde os especialistas expressassem as suas opinides
de forma individual e independente, tendo apenas acesso
as opinibes de outros especialistas 4 medida que o processo
avangava (Amaya, Paixdo, Sarquis & Cruz, 2016; Brandio
et al., 2018; Vieira et al., 2016).

A comunicagio entre investigadores e especialistas realizou-
-se através de email, com o envio do convite para participagio
e um link (Google Forms) com o consentimento informado
e a identificagdo da equipa de investigagdo. Posteriormente,
foi enviado o guido explicativo para a avaliagio do instru-
mento. Todos os documentos e respostas dos especialistas
foram armazenados no Google Docs® devidamente protegidos.

A primeira ronda da técnica Delphi decorreu de 21 de
junho 2021 a 22 de julho 2021. Durante a 12 ronda, os 10
especialistas avaliaram 51 itens do CMAR quanto 2 sua per-
tinéncia, clareza e objetividade, com recurso a uma escala do
tipo likert, em que 1= discordo totalmente, 2= discordo, 3=
concordo e 4= concordo totalmente (Amaya et al., 2016).
Com o objetivo de melhorar o contetdo do instrumento,
colocou-se, no final de cada item, um campo para os especia-
listas contribuirem com comentérios ou sugestoes. Os dados
recolhidos referentes a cada item do CMAR nesta primeira
ronda foram analisados.

Validagdo do construto

No sentido de verificar a estrutura fatorial do instrumento,
utilizou-se a andlise fatorial exploratéria para agrupar as vari-
aveis (itens do CMAR) em fatores. Esta técnica permite a
redugdo de dados, identificando as varidveis mais represen-
tativas ou criando um novo conjunto de varidveis, menor que
o original (Hair, Black, Babin, Anderson & Tatham, 2019;
Maréco, 2021).

Para a recolha de dados, e depois de obtido o consentimento

dos participantes e explicados os objetivos e procedimentos
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de recolha, efetuou-se a entrega da 12 versio do instrumento
CMAR, sendo que o seu preenchimento teve em conta uma
atividade com condigdes 6timas. O tempo médio de preenchi-
mento dos participantes foi de aproximadamente 5 minutos.

Anélise estatistica

Para analisar a taxa de concordincia entre especialistas ava-
liadores, recorreu-se ao Coeficiente de Correlagio Intraclasse,
selecionando-se o modelo de duas vias efeitos mistos, com
o tipo média de k avaliadores com defini¢do de consisténcia
(Koo & Li, 2016) considerando os valores: 0,5= pobres, 0,5
a 0,75= moderados, 0,75 a 0,9= bons e valores maiores que
0,9= excelentes. Os comentdrios e sugestdes dos especialis-
tas foram considerados.

Com os dados recolhidos, realizou-se uma AFE que
avaliou a matriz das correlagdes, conforme recomendado
por alguns autores, como Cid et al. (2022), Hair, Black,
Babin e Anderson (2014), Hair et al. (2019), Kline (2011), e
Worthington e Whittaker (2006) e com a extragio dos fato-
res pelo método das componentes principais, seguida de uma
rotagdo Varimax. Os fatores comuns retidos foram aqueles
que apresentaram um eigenvalue superior a 1, em consonan-
cia com o scree plot e a percentagem de varidncia retida. Este
método seguiu as recomendagbes de Mardco (2021), pois,

Tabela 1. Dimensdo humana: categorias — fatores de risco.

segundo o autor, a utilizagio de um unico critério pode levar
a retengio de mais/menos fatores que aqueles relevantes para
descrever a estrutura latente.

Para avaliar o ajustamento do modelo AFE utilizou-se o
teste de Kaiser-Meyer-Olkin (KMO> ,08 p< ,01), combinado
com o teste de Bartlett, para verificar a esfericidade e o grau
de adequagido do mesmo; pesos fatoriais a partir de 0,50 —
critério recomendado (Mardco, 2021). Considerou-se uma
razio minima de 10:1, n= 548 (Hair et al., 2019). A qua-
lidade do modelo de ajuste foi avaliada segundo os indices
do erro quadrético de aproximagio RMSEA (Maroco, 2021;
Xia & Yang, 2019).

RESULTADOS
A 12 versio da checklist do instrumento CMAR foi estru-
turada em 3 dimensdes: i. dimensio humana (praticantes
e técnicos), ii. dimensdo de materiais e equipamentos, iii.
dimensio meio ambiente. Cada dimensdo comportou vérios
itens que correspondem a categorias — fatores de risco, num

total de 51, conforme as Tabelas 1,2 e 3.
Concluido o processo de identificagdo do risco, existe a
necessidade de compreendé-lo, analisando-o e classifican-
do-o0 em fungio da sua probabilidade de ocorréncia e da sua

Categorias - Fatores de Risco

HT1 Nivel de experiéncia na modalidade
HT2 Competéncias de resgate e socorrismo
HT3 Nivel de formacéo e qualificacdo
HT4 Idade
HTS Informacdes dos procedimentos de seguranca aos praticantes
HT6 Récio técnico dos praticantes
Técnicos HT7 Utilizagdo de procedimentos de seguranca

HT8 Capacidade de lideranca e tomada de decisdo
HT9 Competéncias de planeamento e gest&o
HT10 Conhecimento dos locais de pratica e dos seus perigos
HT11 Adocéo de boas praticas
HT12 Competéncias de intervencdo pedagdgica e profissional
HT13 Condicdo fisica
HP1 Vestuério e calcado adequado
HP2 Relacionamento interpessoal
HP3 Idade

Praticantes HP4 Nivel de experiéncia na modalidade
HP5 Conduta de procedimentos de seguranca
HP6 Condic3o fisica
HP7 Condicao psicoldgica (autoconfianca e autodeterminagéo)
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consequéncia. Para este efeito, nomeadamente para verificar
o nivel de risco de cada fator de risco, utilizou-se uma matriz
de risco simples bidimensional (Figura 1). Esta matriz rela-
ciona a severidade das consequéncias e a probabilidade de

elevado ou extremo) correspondendo cada um deles a uma cor
(verde, amarelo, laranja, vermelho) (Figura 2). Em cada nivel
haverd uma recomendagio com a respetiva a¢io/tratamento. Por
exemplo, um fator de risco de uma atividade com uma proba-

ocorréncia de forma a estabelecer o nivel de risco.

Através da classificagio obtida pelo cruzamento da probabili-
dade e consequéncia (Figura 1) de cada fator de risco da check/ist,
sera atribuido um nivel de risco estratificado (baixo, moderado,

bilidade de 4 e uma consequéncia de 4, terd uma classificagio
de 16, que corresponde a um nivel de risco extremo. No caso
de nio se conseguir corrigir o risco, o instrumento prevé como
a¢do/tratamento o cancelamento da atividade.

Tabela 2. Dimens3o materiais e equipamentos: categorias — fatores de risco.

Categorias - Fatores de Risco

ME1 Equipamento para comunicagdes (telemével, réadios, etc..)
ME2 Caracteristicas adequadas do capacete
ME3 Utilizacdo de materiais e equipamentos certificados (homologados)
ME4 Manutencgdo e preservagdo dos materiais e equipamentos
MES5 Caracteristicas dos materiais e equipamentos
ME6 Manipulacdo dos materiais e equipamentos
ME7 Adequacéo dos materiais e equipamentos ao nivel dos praticantes
MES8 Kit primeiros socorros
EM;L:ieF:;;iseitos ME9 Caracteristicas adequadas do cal¢ado
ME10 Equipamento para salvamento e resgate
ME11 Caracteristicas adequadas do fato neopreme (apenas aplicado ao canyoning)
ME12 Kit sobrevivéncia (apito, frontais, faca, alimentagéo, etc..)
ME13 Equipamento de protecédo individual e coletiva (EPI e EPC adequados)
ME14 Estado de conservacdo dos equipamentos fixos existentes nas vias (apenas aplicado a escalada)
ME15 Performance dos materiais e equipamentos
ME16 Magnésio (apenas aplicado a Escalada)
ME17 Protetor solar

Tabela 3. Dimensdo meio ambiente: categorias — fatores de risco.

Categorias - Fatores de Risco

MA1 Temperatura
MA2 Altitude
MA3 Caracteristicas do relevo
MA4 Condi¢des adversas extremas (vento, trovoada, neve, chuva e nevoeiro)
MA5 Estado de conservag¢do do meio ambiente
MA6 Acesso a pontos de dgua potavel
Meio Ambiente MA7 Acesso a veiculos de socorro ou outros
MAS8 Comunicacdes (rede telemovel, rddios transmissores)
MAQ Dificuldade do percurso
MA10 Distancia do percurso
MA11 Duracéo do percurso
MA12 Nivel da &gua (apenas aplicado ao canyoning)
MA13 Tipo e qualidade da rocha (apenas aplicado ao canyoning e escalada)
MA14 Exposicdo solar (apenas aplicado a escalada)
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No que refere ao estudo da validade de conteido do
CMAR, os resultados obtidos pela analise do ICC dos dados
recolhidos na 12 ronda da técnica Delphi evidenciaram a
confiabilidade e validade do instrumento, verificando-se na
pertinéncia um valor de ICC de ,89 (bom), na clareza de ,85
(bom) e na objetividade de ,90 (excelente).

Tendo em conta os resultados satisfatérios obtidos,

optou-se por nio se realizar a 22 ronda com a técnica

.D

Fonte: adaptada de Peace (2017).

Figura 1. Matriz de risco 5x5 (probabilidade x consequéncia).

Delphi, apesar de considerarmos os comentdrios para
alteragio da redagio de 5 itens (ME1; ME5; ME13;
MA12 e MA13).

No que respeita o estudo da validade de construto do
CMAR analisada através da AFE, os resultados demons-
traram um KMO de 0,816. No que refere a fatorabilidade
da matriz de correlagdes, esta foi classificada como boa,
segundo os critérios de classificagio de Maroco (2021) para
os eigenvalues (superiores a 1), scree plot e a percentagem de
varidncia retida.

A qualidade de ajuste do modelo avaliada com os indices
RMSEA, considerando os scores de cada sujeito em cada um
dos fatores, retidos nas 4 dimensdes, e que foram extraidos
através do método de Bartlett sdo apresentados na Tabela 4.
Nesta tabela mostram-se os pesos fatoriais e a comunalidade
de cada item extraido e agrupado pelas 4 dimensdes compu-
tadas pela AFE, bem como os eigenvalues, e a % de varidncia
explicada por cada dimensio.

Como referido anteriormente, mediante a analise efetu-
ada, foram extraidos 4 fatores/dimensdes de fatores de risco,
com autovalores = 1 que juntos justificam 56,4% da varidn-
cia total dos resultados, considerando-se bastantes satisfat-
rios (Hair et al., 2019; Maro6co, 2021). Por outro lado, foram
eliminados 14 itens (HT4; HT11; HP2; HP3; HP6; HP7;
ME2; ME9; ME11; ME16; ME17; MA2; MA3; MAS6,
MA10), com pesos factorias inferiores a ,50. Relativamente
aos pesos fatoriais, determinados pelas 4 dimensées resul-
tantes da AFE, os valores variaram entre ,51 e ,90, conside-
rado como excelente por Kline (2011).

Nivel de Risco Recomendacao

4a6 Risco
Moderado

Ponderada

Nao compromete a atividade, mas deve assumir uma gestao

Tratamento/Acao

ponderada

Figura 2. Niveis de risco, recomendacdes e tratamentos/ac¢des.
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No que concerne aos resutados das comunalidades, todos latente entre as dimensdes dos fatores de risco elencados,
os valores sio elevados, demonstrando que as 4 dimensoes comprovados também pelo indice de qualidade de ajusta-
retidas sdo apropriadas para descrever a estrutura correlacional mento, tal que RMSRA=,001 (Maroco, 2021).

Tabela 4. AFE com extracdo dos fatores/dimensdes pelas componentes principais e rotagdo varimax.

Fator/dimens&o 1 Fator/dimens&o 2 Fator/dimens&o 3 Fator/dimens&o 4 ‘ Comunalidades

HT7 0,909 0,918
HT4 0,892 0,901
HTé6 0,862 0,834
HT13 0,832 0,808
HT8 0,823 0,801
HP5 0,765 0,707
HT12 0,756 0,729
HT9 0,712 0,797
HP1 0,712 0,654
HT10 0,637 0,722
HP4 0,636 0,575
HT1 0,578 0,743
HT5 0,529 0,738
HT2 0,514 0,656
MA14 0,879 0,829
MA12 0,800 0,709
MA11 0,728 0,762
MA13 0,696 0,898
MA4 0,685 0,898
MAS 0,684 0,786
MA9 0,665 0,816
MA1 0,598 0,908
MA7 0,595 0,866
MAS5 0,583 0,777
ME14 0,576 0,839
ME6 0,789 0,789
MES 0,737 0,842
ME4 0,729 0,802
ME3 0,691 0,755
ME15 0,669 0,663
ME7 0,571 0,663
ME12 0,764 0,782
ME1 0,725 0,799
ME10 0,654 0,655
ME13 0,606 0,773
MES8 0,597 0,811
N° itens 14 10 7 5

Eigenvalue 9,386 6,292 1,749 1,586

% Variancia 20,7% 16,53% 10,65% 8,50%
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Em suma, e mediante a realizagio da AFE, verificou-se
uma redugio e alterag¢io dimensional da estrutura inicial do
instrumento CMAR. A dimensio, inicialmente descrita como
materiais e equipamentos, era composta por 17 itens que, apds
AFE, resultou na sua divisio em 2 dimensdes, sendo a ver-
sdo final do construto composta pelas seguintes 4 dimensées:

I. Dimensio 1: fatores de risco humanos, incluindo 14

itens retidos (Tabela 5);

Foram eliminados 6 itens (HT'3; HT'11; HP2; HP3; HP6
e HP7) da versio inicial.

II. Dimensio 2: fatores de risco ambientais, incluindo

10 itens retidos (Tabela 6).
Foram eliminados 4 itens (MA2; MA3; MA6 e MA10)

da versdo inicial.

Tabela 5. Itens extraidos pela AFE e agrupados na dimens&o 1.

- Dimensao 1 — Fatores de Risco Humanos

III.Dimensdo 3: fatores de risco materiais e equipamen-
tos, incluindo 7 itens retidos (Tabela 7).
Foram eliminados 10 itens (ME1; ME2; MES ME9; ME10;
ME11; ME12; ME13; ME16 e ME17) da versio inicial.
Dimensio 4: fatores de risco de seguranca e emergéncia,
incluindo 5 itens extraidos (Tabela 8), configurando uma
nova dimensio.

DISCUSSAO

O objetivo do presente estudo foi construir e validar
um instrumento de avaliagdo do risco para o Desporto de
Natureza em Portugal, nas modalidades de montanha como
o pedestrianismo, o canyoning e a escalada — o CMAR.

Com base nos resultados da 12 versio do CMAR, cons-
truida pelos investigadores tendo em conta a literatura, foram
definidos 51 itens (fatores de risco), agrupados em 3 dimen-

HT1 Nivel de experiéncia na modalidade soes, sendo uma delas composta por 2 subdimensdes.
HT2 Competéncias de resgate e socorrismo Ap6s conclusio da 12 ronda com a técnica Delphi, o
HT4 Idade coeficiente de correlagio intraclasses (ICC) aferiu a taxa de
WS Informacdes dos procedimentos de seguranca concordincia entre especialistas nos itens relacionados com
aos praticantes a pertinéncia, clareza e objetividade; nesta fase nenhum item
HT6 Récio técnico/praticantes foi eliminado. Os resultados obtidos evidenciam a confiabi-
HT7 Utilizacdo de procedimentos de seguranca lidade e validade do instrumento, verificando-se valores de
HT8 Capacidade de lideranga e tomada de deciséo
HTO Competéncias de planeamento e gestio Tabela 7. Itens extraidos pela AFE e agrupados na dimens&o 3.
HT10 Conhecimento dos locais de prética e dos seus perigos Dimensdo .3._ Fatore.s e o el
Materiais e Equipamentos
HT12 Competéncias de Intervencao pedagdgica Utilizacdo de materiais e equipamentos
e profissional ME3 o
certificados (homologados)
HT13 Condigdo fisica M - 50 d .
ME4 anutencdo e preservacdo dos materiais
HP1 Vestuério e calgado adequado e equipamentos
HP4 Nivel de experiéncia na modalidade MES Caracteristicas dos materiais e equipamentos
HP5 Conduta de procedimentos de seguranca MEé6 Manipulacdo dos materiais e equipamentos
ME7 Adequacdo dos materiais e equipamentos ao
Tabela 6. Itens extraidos pela AFE e agrupados na dimensé&o 2. nivel dos praticantes
- Dimens&o 2 - Fatores de Risco Ambientais ME14 ESFado de conservacao dos qulpamfantos fixos
existentes nas vias (apenas aplicado a escalada)
MA1 Te t
Smperatura ME15 Performance dos materiais e equipamentos
Condi¢des adversas extremas (vento, trovoada,
MA4 .
neve, chuva e nevoeiro)
MAS Estado de conservacio do meio ambiente Tabela 8. Itens extraidos pela AFE e agrupados na dimens&o 4.
MA7 Acesso a veiculos de socorro ou outros - Dimenséo 4 - Fatores de Seguranca e Emergéncia
MAS8 Comunicagdes (rede telemovel, radios transmissores) ME1 Equamen’fo para comunicagoes
(telemével, rédios, etc..)
MA9 Dificuldade do percurso MES Kit primeiros socorros
MATI Duracdo do percurso ME10 Equipamento para salvamento e resgate
MA12 Nivel da dgua (apenas aplicado ao canyoning) Kit sobrevivancia
. . ; ME12 . . . -
MA13 Tipo e qualidade da rocha (apenas aplicado ao (apito, frontais, faca, alimentacéo, etc..)
canyoning e a escalada) Equi tod tecio individual leti
— ' ‘ ME13 quipamento de protecdo individual e coletiva
MA14 Exposicdo solar (apenas aplicado a escalada) (EPI e EPC adequados)

Motricidade, 2023, vol. 19, n. 1, pp. 99-111 107



Avaliacdo do risco em desportos de montanha

ICC de ,89 (bom) para a pertinéncia, de ,85 (bom) para a
clareza e de ,90 (excelente) para a objetividade do instru-
mento (Koo & Li, 2016).

Ao aplicarmos a andlise fatorial exploratdria, verificou-
-se um ajustamento do CMAR devido a eliminacgo de 15
itens, por conterem pesos fatoriais abaixo de ,50 (Kline,
2011; Maroco, 2021). Por sua vez, os itens extraidos apre-
sentaram uma consisténcia adequada, com variagdes entre
,51 ¢,90, considerada como excelente por Hair et al. (2019)
e Kline (2011), indicando assim validade do modelo fatorial
onde todos os itens tém um peso fatorial no respetivo fator,
explicando, portanto, a maioria da variancia do fator latente
(Hair et al., 2019).

Quanto aos fatores retidos foram aqueles que apresenta-
ram eigenvalues superiores a 1, em consonincia com o scree
plot e com a percentagem de varidncia. Foram extraidos 36
fatores de risco estruturados em 4 dimensdes, com autova-
lores > 1 que, juntos, justificam 56,4% da varidncia total dos
resultados, considerando-se bastantes satisfatérios (Hair
et al., 2019; Maréco, 2021).

Para avaliar a validade da AFE, utilizou-se o método
de andlise do KMO, tendo-se observado um KMO de ,816
classificado como bom, segundo os critérios de classificagio
de Maroco (2021). Adicionalmente, todas as comunalidades
sdo elevadas, estando entre ,575 ¢ ,918, demonstrando que o
modelo factorial com as 4 dimensdes é apropriado para des-
crever a estrutura correlacional latente entre as dimensées dos
fatores de risco elencados, comprovado também pelo indice
de qualidade de ajustamento RMSR=,001 (Mardco, 2021).

Mediante a AFE, verificou-se que o instrumento foi ajus-
tado para um agrupamento nas seguintes 4 dimensdes —
humana, materiais e equipamentos, ambientais, e seguranca
e emergéncia — as quais também sio sugeridas em estudos
anteriores (Brandio et al., 2018; Haegeli et al., 2012; Mata
et al., 2022; Salmon et al., 2010, 2014). Este ajustamento
retirou alguns itens (ME1, MES, ME10, ME12 ¢ ME13)
da dimensio materiais e equipamentos, criando mais um
grupo de itens (Tabela 8), agora denominada de dimensio
seguranca e emergéncia. Este conjunto de itens agrupados
nesta nova dimensao acaba por fazer sentido, tendo em conta
a drea de intervencio e a especificidade dos 5 itens extrai-
dos que se referem a fatores de risco comumente designados
como integrando a seguranca e emergéncia (Tabela 4 ¢ 8).
Esta observagdo justifica também em parte a exclusdo de 10
itens da dimensdo materiais e equipamentos, pois para além
dos itens retirados para a nova dimensio, foram elimina-
dos 3 itens (ME2, ME9, ME11) referentes as carateristicas
do capacete, calcado e fato neopreme respetivamente, que

na realidade € requacionado nos itens ME3 (Utilizagio de
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materiais e equipamentos certificados, homologados) e ME5
(Caracteristicas dos materiais e equipamentos). Foram também
eliminados os itens ME 16 (Magnésio) e ME17 (Protetor
solar) e sio equacionados no item ME13 (Equipamento de
protegdo individual e coletiva: EPI ¢ EPC adequados).

Indo ao encontro do estudo de Peace (2017), o instru-
mento que resultou deste processo fornece aos técnicos, ins-
trutores e monitores uma ferramenta de avalia¢io do risco
nos desportos de montanha (pedestrianismo, canyoning e
escalada), tornando-se num auxilio importante na tomada
de decisdo e priorizagio das a¢des, beneficiando a seguranca
e gestdo do risco, suportado por uma base tedrica e com
enquadramento cientifico.

A versio final do CMAR, direcionado para os desportos
de montanha (pedestrianismo, canyoning e escalada), foi
validada com 36 itens (riscos), divididos em 4 dimensdes
(humanos, ambientais, materiais e equipamentos, e segu-
ranga e emergéncia), avaliados numa matriz de risco de 5x5
(probabilidade x consequéncia), obtendo-se um nivel de
risco estratificado que corresponde a uma recomendagio,
agdo e tratamento. Desta forma, este estudo revela a per-
tinéncia da validagio, uma vez que os resultados obtidos e
as conclusdes retiradas refletem uma forma mais assertiva
da aplicagio do instrumento, particularmente dirigidas para
as diretrizes e orientagdes da ISO 31000:2018 e da ISO/
IEC 31010:2019.

De salientar ainda que nio foi encontrado qualquer
instrumento que avaliasse o risco das atividades com duas
técnicas, checklist e matriz de risco (ISO, 2019), em des-
portos de montanha. A valida¢io do CMAR, constitui-se
com uma ferramenta de andlise do risco, para gestio do
risco preenchendo deste modo uma lacuna no conheci-
mento, criando uma resposta a necessidade dos técnicos e
praticantes que permitirdo uma pratica mais segura. Além
do valor que 0 CMAR representa em si mesmo, este ins-
trumento pode ser o ponto de partida para o desenvolvi-
mento de outros instrumentos/técnicas de avaliagio de risco,
conforme recomendado por Mata e Carvalhinho (2020);
Mata et al. (2022); e Silva (2016). Por outro lado, os dados
deste estudo refor¢am a consciéncia da necessidade de um
melhor entendimento do desporto de montanha, bem como
apontam algumas ideias a serem desenvolvidas e medidas
a serem aplicadas, seja por institui¢des, clubes, treinadores,
investigadores ou por atletas que desejam estar mais cien-
tes dos riscos a que estdo sujeitos. Ainda no seguimento
dos estudos de Mata e Carvalhinho (2020) e Mata et al.
(2022), estas a¢des conduzem a uma maior confiabilidade
humana apoiada pelo instrumento CMAR, que em simul-
tineo estabelece uma maior consciéncia dos riscos inerentes
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aos desportos de montanha, sem condicionar os estimulos
e emogdes por eles provocados, assim como descrito por
Haegeli e Probstl-Haider (2016), como fonte de varios
beneficios ao nivel pessoal e social.

Limitagcoes e pesquisas futuras

Algumas limitagdes do presente estudo devem ser
reconhecidas para interpretacdo dos resultados. Este foi
o primeiro estudo a validar um instrumento de avalia-
¢do do risco para o contexto do desporto de natureza nas
modalidades de montanha, sendo importante ressalvar
que o instrumento foi desenvolvido e validado em por-
tugués, para a realidade portuguesa, e, por isso, pode nio
ter enquadramento noutras regides do mundo, sabendo-
-se que diferentes fatores de risco podem ser mais rele-
vantes noutras latitudes do planeta (Bentley & Haslam,
2001; Bentley, Cater & Page, 2010; Brandio et al., 2018).
Por conseguinte, fica em aberto a continuagio da inves-
tigagio para a adaptacio e valida¢do deste instrumento a
outras realidades e modalidades. Para além disso, reco-
nhecemos ainda como limita¢des deste estudo a inclusio
de apenas 3 modalidades de montanha, sendo necessério
ampliar para outras modalidades, assim como a falta de
uma referéncia nesta drea.

CONCLUSOES

O instrumento CMAR desenvolvido para Portugal mos-
trou-se vélido para avaliar o risco nos desportos de monta-
nha (pedestrianismo, canyoning e escalada). A versio final
do instrumento inclui 36 itens (fatores de risco) agrupados
em 4 dimensées (humanos, ambientais, materiais e equipa-
mentos, e seguranga e emergéncia), a serem avaliados numa
matriz de risco de 5x5 (probabilidade x consequéncia), que
resulta num nivel de risco estratificado correspondente a
uma recomendagio, a¢io e tratamento. O CMAR eviden-
ciou valores bons de confiabilidade e valores bons a aceita-
veis de validagio de construto, viabilizando a sua utilizagio
na andlise e gestdo de risco nas modalidades de pedestria-
nismo, canyoning e escalada.

Até a0 momento, nos desportos de montanha, nio foram
encontrados quaisquer instrumentos que avaliassem o risco
recorrendo a duas técnicas (checklist e matriz de risco). Por
este motivo, este instrumento pode ser considerado uma mais-
-valia para o desenvolvimento desta drea e até ser replicado,
com os devidos ajustamentos, noutros paises.

Deste modo, e tendo em consideragio a participagdo
crescente que se verifica nos Desportos de Natureza, em

particular nos desportos de montanha, que por si s6 revelam

um elevado nimero de incidentes, entendemos, portanto, a
necessidade de reforgar esta drea de estudo.

Este contributo serd uma ferramenta de auxilio para os
técnicos, instrutores e monitores aquando da preparagio e
desenvolvimento das atividades, na compreensio da tomada
de decisdes, na priorizagdo das ac¢des, assim como na gestdo
dos riscos inerentes a estas préticas desportivas. Com recurso
ao CMAR, todos os envolvidos beneficiardo de uma maior
seguranca e comodidade durante a prética desportiva. Tendo
presente os pressupostos anteriores, é nosso objetivo dotar
os profissionais do Desporto de Natureza de ferramentas de
andlise e gestdo do risco, bem como de um conhecimento

mais amplo e sustentado.
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Evidéncias cientificas dos fatores que podem
afetar o desempenho esportivo no levantamento
de peso paralimpico: uma revisao de escopo

Scientific evidence of factors that may affect sports performance in
Paralympic powerlifting: a scoping review

Kevin Campos-Campos' @, Luis Felipe Castelli Correia de Campos? 9, Marco Cossio-Bolafios® @,
Rossana Gémez-Campos® 2, Cristian Luarte-Rocha’

O objetivo desta pesquisa € apontar os estudos que descrevem varidveis que se associam a um impacto positivo no desempenho
competitivo em atletas de para powerlifting. Para desenvolver o estudo foi utilizada as diretrizes Preferred Reporting Items for
Systematic Reviews e Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) e os estudos foram extraidos de bases de dados
eletronicas como Web of Science, PubMed, Scopus, ScienceDirect e EBSCO. Foi realizado um processo de selecédo por titulo,
resumo e texto completo, de acordo com os critérios de inclusdo e exclusdo. Inicialmente foram identificados 154 estudos que
apos a eliminagdo de duplicatas e aplicagdo dos critérios de incluséo, foram selecionados 8 artigos originais para analise qualitativa.

Os resultados indicam que existem fatores fisioldgicos e biomecénicos relacionados ao desempenho esportivo. A ingestdo de

RESUMO

placebo, uso de monohidrato de creatina, percentual de massa magra, predisposi¢do genética e diversos métodos de recuperagdo
de curto e médio prazo, como agulhamento seco e imersdo em agua fria, s&o fatores fisioldgicos relacionados ao desempenho.
Em relagéo aos fatores biomecanicos, foi evidenciado que a mensuracao da preenséo da barra se relaciona com maior produgdo
de forca e velocidade propulsora média.

PALAVRAS-CHAVE: treinamento esportivo; powerlifting paralimpico; desempenho; esporte paralimpico; atletas com deficiéncia.

The objective of this research is to point out the studies that describe variables that are associated with a positive impact on
competitive performance in paralympic powerlifting athletes. The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-ScR) guidelines were used to develop the study, and the studies were extracted
from electronic databases such as Web of Science, PubMed, Scopus, ScienceDirect and EBSCO. A selection process was carried out
by title, abstract and full text, according to the inclusion and exclusion criteria. Initially, 154 studies were identified. After eliminating
duplicates and applying the inclusion criteria, 8 original articles were selected for qualitative analysis. The results indicate that there

are physiological and biomechanical factors related to sports performance. Placebo intake, use of creatine monohydrate, lean body

ABSTRACT

mass percentage, genetic predisposition, and various short- and medium-term recovery methods, such as dry needling and cold
water immersion, are physiological factors related to performance. Regarding biomechanical factors, it was evidenced that the
measurement of bar grip is related to greater force production and average propulsive speed.

KEYWORDS: sports training; paralympic powerlifting; performance; paralympic sport; disabled athletes.
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INTRODUCAO

O Para-Powerlifting (adiante PPO) é um esporte de for¢a
mdxima cujo objetivo é levantar o méximo de peso possivel
no supino (SUP), com trés tentativas para fazé-lo. A com-
peti¢io é dividida em categorias de peso e sexo (10 mascu-
lino e 10 feminino), participando atletas com qualquer uma
das 8 deficiéncias elegiveis: déficit de forga muscular, defi-
ciéncia de membros, diferen¢a no comprimento das pernas,
baixa estatura, hipertonia, ataxia, atetose, reducio amplitude
de movimento passiva (WPPO, 2018).

O PPO faz parte dos Jogos Paralimpicos desde 1964. Na
época era chamado de levantamento de peso e incluia apenas
homens com lesdo da medula espinhal, posteriormente incluiu
atletas com outros grupos de deficiéncia (IPC, 2016). Nao
foi até os Jogos Paraolimpicos de Barcelona 1992, quando
foi decidido que o PPO substituiria oficialmente o levanta-
mento de peso e ji nos Jogos de Sydney 2000 o ramo femi-
nino foi finalmente incluido (IPC, 2019).

Desde sua primeira edigio é possivel identificar o aumento
do nivel competitivo da modalidade. Os principais motivos
estdo relacionados com o aumento do nimero de atletas e
paises que praticam a modalidade. Em 1964, a competi¢io
foi representada por 10 paises (IPC,2012) e atualmente mais
de 106 paises de todos os continentes participam (WPPO,
2021), tornando-se um dos esportes com maior participagio
dos paises nos ultimos Jogos Paralimpicos de Téquio 2020
(IPC,2021). Nesse sentido, a preparagio do atleta, aqui con-
siderado o processo de treinamento e sua prescri¢do, assim
como, o controle e monitoramento das varidveis que inter-
ferem no desempenho, sio aspectos relevantes para obter
uma 6tima forma esportiva e resultados em competicdes alvo
(Gomes, 2009; Matveev, 1996; Mello & Winckler, 2012).

Em essa perspectiva, as evidéncias cientificas atuais
nos dizem que existem multiplos fatores relacionados ao
maior rendimento esportivo como a predisposi¢do gené-
tica (Figueira et al., 2012), a suplementagio nutricional
(Close, Hamilton, Philp, Burke & Morton, 2016; Lanhers
et al., 2017), a execugio técnica (Green & Comfort, 2007;
Wagner, Evans, Weir, Housh & Johnson, 1992), os méto-
dos de recuperagio com o objetivo de manter e melhorar o
desempenho competitivo (Dupuy, Douzi, Theurot, Bosquet
& Dugué, 2018), a qualidade do sono (Dattilo et al., 2011,
Durin Agiiero et al., 2015). Embora esses fatores tenham
sido relacionados ao maior rendimento esportivo, nem sem-
pre isso ocorre, pois a preparagdo esportiva é um conjunto
de sistemas que, de forma integrada, facilitam a prepara-
¢do do atleta e que podem ser influenciados por multiplos
fatores (ambientais, biolégico, cultural) (Reverdito, Scaglia
& Montagner, 2013).

Em decorréncia do exposto, foi demonstrado que certas
condi¢des biomecanicas como a realizagio do SUP amarrado,
ndo amarrado e SUP arqueado ndo refletiram um aumento
esportivo no levantamento de peso (Mota et al., 2020; Ribeiro
Neto et al., 2020), também condi¢des fisiolégicas relaciona-
das a védrios métodos de aquecimento que nio mostraram
incidéncias no desempenho (Resende et al., 2020). Contudo,
para que a avaliagdo seja efetiva, é necessdrio que os aspec-
tos mais importantes para o rendimento fisico-esportivo em
uma determinada modalidade esportiva sejam investigados
(Roschel, Tricoli & Ugrinowitsch, 2011). Embora tenha
havido um aumento de estudos, ainda hd poucas informagdes
sobre a PPO em relagio ao esporte convencional.

Portanto, apesar do aumento de artigos cientificos que
estudam diferentes aspectos relacionados & PPO, poucos deles
variam na abordagem que afeta diretamente o desempenho
esportivo, portanto, esta revisio visa identificar fatores com
impacto positivo no desempenho do PPO.

METODOS

Protocolo

O processo de completar e relatar esta revisio aderiu aos
elementos de relatério preferidos para protocolos de revisdo
sistematica e extensio de meta-andlise para revisées de escopo
(PRISMA- ScR) (Tricco et al., 2018). Esses tipos de estu-
dos caracterizam-se por determinar o escopo ou abrangéncia
de um corpo de literatura sobre determinado tema quando
ainda nfo estd claro quais outras questdes mais especificas
podem ser levantadas e abordadas de forma valiosa por meio
de uma revisio sistemdtica mais precisa, proporcionando uma
indicag¢do do volume de literatura e estudos disponiveis, bem

como uma descrig¢io geral (ampla ou detalhada) de seu con-

teddo (Munn et al., 2018).

Fontes de dados e pesquisa
A busca foi realizada em cinco bases de dados eletronicas:
Web of Science, PubMed, Scopus, ScienceDirect y EBSCO.
Para buscar informagées, foi utilizado o seguinte termo de
busca com operadores booleanos: (“Para powerlifting” OR
powerlifting OR Powerlifters OR weightlifting OR weightlif-
ters OR “bench press”) AND paralympic AND performance.

Processo de coleta de dados
Dois pesquisadores realizaram a busca dos artigos, um
terceiro avaliador foi consultado a fim de diminuir o risco
de viés. Primeiramente, todos os artigos foram selecionados

de acordo com a operagio de busca descrita anteriormente.
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Apés a eliminagio de duplicatas (primeiro filtro), foi reali-
zado um segundo filtro, lendo os artigos por titulo e resumo
em busca de informag6es pertinentes ao nosso tema de pes-
quisa. Quando o estudo foi potencialmente relevante, foi
lido na integra e detalhadamente, aplicando-se critérios de
inclusdo e exclusio previamente estabelecidos (terceiro fil-
tro), chegando-se a selegdo final dos artigos. Este processo é
apresentado através de um fluxograma (Figura 1).

Critérios de elegibilidade
Para identificar os critérios de inclusio e exclusio, a
abordagem PICO-S (populagio, intervencio, comparagio,

Fonte: Page et al. (2021).

Figura 1. Fluxograma PRISMA.
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resultados e desenho do estudo). Foram incluidos estudos
se fossem realizados em atletas com deficiéncia fisica nos
membros inferiores realizando o exercicio supino reto. Todos
os tipos de intervengdes (ensaios clinicos, randomizagio,
estudos observacionais, estudos descritivos e longitudinais)
foram incluidos caso fosse avaliado um fator que afetasse
positivamente o desempenho do PPO. O idioma adotado
nos estudos foi o inglés, o portugués e o espanhol. Os estu-
dos tiveram que ser publicados entre os anos de 2011 a 2021.

Os estudos foram excluidos se (i) fossem revisdes siste-
maticas, (ii) capitulos de livros, (iii) livros e (iv) resumos de
conferéncias e (v) nio revisados por pares.
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RESULTADOS

A busca inicial nas bases de dados rendeu um total de 154
artigos, onde apés a elimina¢io das duplicatas, 110 estudos
foram cadastrados. Esses artigos foram lidos por titulo e/ou
resumo em busca de informagdes relevantes ao nosso tema
de pesquisa, sendo selecionados 12 estudos para leitura na
integra. Uma nova busca identificou 3 artigos que atendiam
aos critérios de inclusdo. Por fim, um total de 8 documentos

foram selecionados para esta revisio de escopo (Figura 1).

Caracteristicas dos estudos

De acordo com as caracteristicas dos estudos, eles foram
agrupados em fatores fisiolégicos e fatores biomecanicos
(Tabela 1). Todos aqueles estudos que estavam relacionados
ao campo da fisiologia, ou seja, com o funcionamento bio-
légico do ser humano, foram classificados como fator fisio-
légico. Por outro lado, aqueles estudos relacionados a andlise
técnica e mecdnica do movimento em SUP foram categori-
zados como fator biomecanico.

A Tabela 2 a seguir apresenta um resumo dos estudos
selecionados. A faixa etdria dos participantes dos estudos
selecionados foi entre 25 e 40 anos, com peso corporal entre
60 e 84 kg. Todos os participantes eram do sexo masculino.

Trés estudos usaram uma célula de carga para determinar
a forga muscular em SUP (Costa et al., 2019; Dos Santos
et al., 2020; Sampaio et al., 2020). Dois estudos (Aidar et al.,
2021; de Araujo Mendonga, Fernandes, Orrico & Queiroz,
2020) usaram um sensor de for¢a para determinar o indice
de fadiga, forca isométrica méxima e taxa de desenvolvi-
mento de for¢a. Dois estudos avaliaram a massa corporal
utilizando uma balanca eletrénica digital para cadeira de
rodas do tipo plataforma eletronica com capacidade méxima

de peso de 3.000 kg. (Dos Santos et al., 2020; Sampaio
et al., 2020). Por outro lado, um estudo mediu a composi-
¢do corporal por meio de absorciometria dupla de raios-X
(A. Fahs, Humphries & Campbell, 2020). Um estudo (Dos
Santos et al., 2020) utilizaram um paquimetro antropomé-
trico para mensurar a distdncia bilateral entre os processos
acromiais de cada atleta e assim verificar diferentes largu-
ras de pegada com a realizagio do SUP. Por outro lado, um
estudo (Costa et al., 2019) observaram como o efeito pla-
cebo poderia influenciar no desempenho de atletas e nesse
sentido, outro estudo (Sampaio et al., 2020) verificaram
como a ingestdo de creatina influenciou o desempenho,
razdo pela qual usaram placebo em um grupo amostral. Por
fim, um estudo analisou padrées dermatoglificos por meio
de impressdes digitais para avaliar a predisposi¢do genética

de atletas (Figueira et al., 2012).

DISCUSSAO

O objetivo do presente estudo foi identificar fatores com
impacto positivo no desempenho do PPO em estudos reali-
zados entre os anos de 2011-2021. Foram identificados sete
estudos relacionados a fatores cuja incidéncia é positiva no
desempenho de para powerlifters (ver Tabela 2); no entanto,
as evidéncias atualmente disponiveis ainda sdo muito escas-
sas e, portanto, limitadas. Por outro lado, o presente traba-
lho também identificou alguns casos em que as formas de
execugio no SUP, quer amarrado ou nio amarrado (Mota
et al., 2020), os tipos de aquecimento (Resende et al., 2020)
e a diferenca entre SUP em arco e SUP reto (Ribeiro Neto
et al., 2022), ndo teve influéncia positiva no desempenho de

atletas de PPO.

Tabela 1. Classificagdo dos estudos de acordo com o fator avaliado.

Autor (ano)

Figueira et al. (2012) Dermatoglyphic profile of physical strength in Brazilian Paralympic power lifters Fisiolégico

Costa et al. 2019) Effects of placebo on bench throw performance of Paralympic weightlifting athletes: Fisiolégico
a pilot study

Sampaio et al. (2020) Can creatine supplementation interfere with muscle strength and fatigue in brazilian Fisiolégico

national level paralympic powerlifting?

Dos Santos et al. (2020)

Does the Grip Width Affect the Bench Press Performance of Paralympic Powerlifters?

Biomecanico

A. Fahs et al. (2020)

Regional body composition and its relationship to performance in powerlifters with
physical disabilities: A pilot study.

Fisiolégico

Dos Santos et al. (2021)

Physiological and biochemical evaluation of different types of recovery in national
level paralympic powerlifting

Fisiolégico

Mendoncga et al. (2021)

Force production and muscle activation during partial vs. full range of motion in
Paralympic Powerlifting

Biomecanico

Aidar et al. (2021)

Evaluation of training with elastic bands on strength and fatigue indicators in
paralympic powerlifting

Biomecanico
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Tabela 2. Resumo dos estudos selecionados.

Autor (ano) | Amostra Objetivo Metodologia Resultados
O 1RM no supino foi determinado.
O perfil genético foi identificado por
meio de impressao digital, utilizando
Identificar as um coletor dejmpressoes dlgltals O grupo 1 apresentou maior
e Impress e cartdes de procedimento do . s o
10 atletas | caracteristicas o predisposicdo genética e melhores
o atleta. Os atletas foram distribuidos .
L do sexo dermatoglificas e a : N . | resultados para a qualidade de sua
Figueira : ! - aleatoriamente nos trés grupos a seguir: . ! - "
masculino | qualidade da forga fisica forca fisica. A predisposicdo genética
et al. (2012) o Grupo 1 (n= 4) atletas com , .
entre 18 e | em para-atletas de alto € um fator muito importante na
. ; melhor desempenho - .
40 anos rendimento na categoria preparacao esportiva de um atleta de
supino powerlifting * Grupo 2 (n= 4) atletas com parapowerlifting
' resultados intermediarios ’
*  Grupo 3 (n= 2) composto por
atletas com os menores resultados
de forca relativa.
1 sessdo: TRM SUP. As outras duas
sessdes foram conduzidas em uma A velocidade média (A= 0,08 m/s,
. . ordem de contrapeso aleatéria e ES 0,36, p< 0,05) e a velocidade
4 atletas Analisar os efeitos do | d d cdia d ls50 (A=
com idade | placebo no desempenho envolveram testes de arremesso de média de propulsdo (A= 0,11 m/s,
o bancada realizados apds tomar placebo | ES 0,49, p< 0,05) a 50% 1RM foram
Costaetal. | médiade | do aremesso de enquanto informavam que a capsula significativamente maiores durante o
(2019) 40,3+ 9,9 banco em atletas de au , 14 P 9
continha cafeina ou ndo tomava placebo do que o controle (p< 0,05).
anos (60,5t | levantamento de peso . - }
83 k) paralimpico nenhuma substancia (controle). Os No entanto, ndo houve diferenca entre
! ’ testes de arremesso foram realizados controle e placebo para 60, 70 e 80% de
com cargas correspondentes a 50, 60, 70 | 1RM (p> 0,05).
e 80% do SUP 1RM.
Medidas de forca muscular, indice de
fadiga (IF), pico de torque (PT), forca
(Kgf), forca (N), taxa de desenvolvimento | Ao comparar os resultados dos
8 atletas Analisar o efeito da de forca (RFD) e tempo para forcar momentos com o uso de Cr e placebo,
com idade suplementacéo de isométrico méximo (tempo) foram observou-se diferenca para Fl aos
Sampaio média de creatina (Cr) no torque determinados usando uma carga sete dias; portanto, o IF foi maior para
ot alp(2020) 254+ 33 méaximo (PT) e taxa de Musclelab célula. O estudo foi conduzido | placebo. A suplementagédo de creatina
. an’os_(7b 3+ fadiga em atletas de de forma simples-cega, com individuos tem um efeito positivo no desempenho
12,2 kq) "~ | levantamento de peso realizando os experimentos primeiro com | de atletas de powerlifting paralimpico,
9 paralimpico. suplementacdo de placebo e depois, reduzindo a taxa de fadiga e mantendo
apds um periodo de washout de 7 dias, | os niveis de forca e PT.
iniciando o mesmo protocolo com
suplementacdo de creatina por 7 dias.
s L . . O 1,5 BADgripwidth tendeu a apresentar
Forca dindmica maxima e forca isométrica . < :
L ; maior geracdo de for¢a e VPM, que foi
maxima (MIS) foram determinadas. Em ianificati A
sequida, a velocidade média de propulsio significativamente maior na menor carga
¢ . o o testada (25% 1RM). Além disso, essa
12 atletas - . (VPM) foi avaliada usando 25%, 50% e - o
. Verificar os efeitos do uso o T . preensdo apresentou respostas contrateis
com idade ) 100% de carga de forga dindmica maxima B : .
P de diferentes larguras de e Ero o mais rapidas, evidenciadas pelo menor
média e tempo para atingir 30%, 50% e 100% . S
Dos Santos de 25 4+ pegada no desempenho MIS com 4 larauras de aarra diferentes tempo necessario para atingir 30, 50
et al. (2020) . do SUP em atletas de T 9 e garra ¢ Y e 100% MIS. Ha uma tendéncia de
3,3 anos levantamento de peso especificamente a distancia biacromial maiores vantagens mecanicas para o
(70,30+ am P (BAD, 1,3 BAD e 1,5 BAD). A anélise g P
paralimpico. g S desempenho ajustado do SUP, como
12,15 kg) eletromiogréfica foi realizada durante a 3 B ~
L . ) maior velocidade e producao de forca
avaliagdo MIS no peitoral maior esternal,
. . ] em menor tempo, com o aumento da
deltoide anterior, cabeca longa do triceps . R NV
. . i - atividade mioelétrica dos principais
braquial e peitoral maior clavicular. , .
musculos envolvidos.
1) examinar as
caracteristicas regionais
11 atletas da composi¢do corporal Foi observada uma rela¢do forte e
com idade de levantadores de peso | As varreduras de absorciometria de raios | significativa entre o escore SUP e o
A Fahs média de competitivos fisicamente | X de dupla energia (DXA) foram obtidas. | indice LBM na regido do brago. Esses
et' al. (2020) | 27+ 6,3 desafiados e 2) determinar | Os valores de massa corporal magra resultados sugerem que o acimulo de
. an;s 684 S relages entre o total e regional (MCM) foram indexados | LBM nos bracos pode ser mais benéfico
324 kq) "7 | desempenho relativo e em relagdo a altura (kg/m2). para o desempenho do levantamento de
K9 a massa corporal magra peso em pessoas com deficiéncia fisica.
regional (LBM) nesses
levantadores de peso.
Continua...
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Tabela 2. Continuacéo.

Autor (ano) | Amostra Objetivo Metodologia Resultados
(1) A forca méxima diminuiu do pré-teste
12 atletas Presenca de edema muscular, limiar gitreareonFtD;S;;ZSttoedzicﬁear:zl;Caefzoéie(2)
com idade o de dor, citocinas plasmaticas e medida iperagao.
. Avaliar diferentes ) : Apenas DN aumentou os niveis de IL-2
média . ~ | de desempenho foram avaliados cinco - X
Dos Santos métodos de recuperagdo , - em diferentes momentos. (3) Apds DN,
de 25,4+ ) : vezes. Os métodos de recuperagdo . < .
et al. (2021) pos-treino em atletas de . a espessura do musculo ndo aumentou;
3,3 anos o S utilizados neste estudo foram ,
powerlifting paralimpico. ~ ; no entanto, apds CWI, a espessura do
(70,30+ recuperacgdo passiva (PR), agulhamento musculo foi maior apés 15 min e 2 h. (4)
12,1 kg) seco (DN) e imersdo em &gua fria (CWI). Limiar de press&o de dor reduzido apés
aplicagdo do método DN.
Os atletas realizaram cinco séries de
5RM, seja com 90% de 1RM em ROM A fadiga pds-exercicio foi maior com
total ou com carga de 130% de 1TRM em | ROM completa, bem como com perda
ROM parcial. Todos realizaram ambas de MIF. AROM completa também
Comparar a produgéo as condigdes qle exercicio em semanas induziu aumento. A EMG mostrou
12 atletas | de forga e a ativagdo consecutivas. Indice de fadiga (IF), forca | maior ativagdo da por¢éo clavicular e
com idade | muscular envolvidas no isométrica méaxima (MIF), tempo para porgao esternal do musculo peitoral
Mendonga |médiade |treinamento de amplitude | MIF (TMIF) e taxa de desenvolvimento de | maior e menor na porgao anterior do
et al. (2021) | 28,60+ 7,60 | de movimento (ROM) forca (RFD) foram determinados usando | misculo deltoide quando foi realizada
anos (71,8+ | parcial versus total no um sensor de forca. A espessura do ROM completa. A espessura muscular
17,90 kg) |levantamento de peso musculo foi obtida por meio de imagens | do misculo peitoral maior aumentou
paralimpico. de ultrassom. Todas as medidas foram apos o exercicio. Conclui-se que o
feitas antes e apds o treinamento. Além | treinamento com ROM parcial permite
disso, o sinal eletromiogréfico (EMG) maiores cargas de trabalho com menor
foi avaliado na Ultima série de cada perda de fun¢do muscular.
condicdo de exercicio.
O estudo foi realizado em trés semanas.
Na primeira semana, os participantes
foram familiarizados com EB e TRAD
e uma repeticdo méaxima (1-RM) foi
12 atletas Investigar o uso de testada. A investigagdo ocorreu nas
com idade elasticos (EB) e o método |semanas 2 e 3, que incluiram pré-pds O treinamento de EB nZo diminuiu 1RM,
Aidar et al. e tradicional (TRAD) e treinamento, durante as quais foram PT, MIF ou RFD, porém, houve aumento
médiade |. ° . - . . - .
(2021) 28.60+ 7 60 indicadores de forca extraidas as seguintes medidas: forca da fadiga e TMIF em relacdo ao método
anlos — 77 | em uma sessdo de isométrica maxima (MIF), pico de torque | de resisténcia fixa
treinamento. (PT), taxa de desenvolvimento de forca
(TFD), indice de fadiga (IF), e tempo
para MIF (TMIF). Os atletas realizaram
dois testes, EB e TRAD, separados por
um intervalo de uma semana.

Fatores fisiolégicos

De acordo com as caracteristicas dos estudos, foram

visitaram o laboratério trés vezes, com intervalo de 72 horas

encontrados documentos relacionados 4 ingestdo de pla-
cebo. Nesse sentido, existem diferentes suplementos nutri-
cionais na prética esportiva, porém, muitos deles carecem de
respaldo cientifico (Maughan et al., 2018). Entre as subs-
tancias mais utilizadas pelos atletas, encontramos a cafeina
(Del Coso, Muiioz & Mufioz-Guerra, 2011), embora exis-
tam controvérsias sobre sua eficicia quando os efeitos agu-
dos foram comparados com a ingestdo de placebo (Brooks,
Wyld & Chrismas, 2015; Trevino, Coburn, Brown, Judelson
& Malek, 2015).

No estudo incluido em nossa investigagdo, os autores
(Costa et al., 2019) examinaram o efeito da ingesta de pla-
cebo de amido de milho com cafeina, no exercicio supino,

em diferentes concentragdes de carga. Para isso, os atletas
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entre cada visita. Na primeira ocasido, todos os atletas reali-
zaram 1RM no exercicio supino reto, na segunda e terceira
visitas, os mesmos atletas compareceram e realizaram exer-
cicios de supino. Os atletas foram aleatoriamente designados
para tomar uma cépsula placebo contendo amido de milho
uma hora antes do teste, e outros atletas receberam uma cap-
sula contendo 6 mg de cafeina; todos os atletas foram infor-
mados que a cdpsula ingerida continha 6 mg de cafeina. O
teste de 1RM no supino foi entio realizada em uma méquina
Smith e os atletas foram instruidos a realizar trés repeticoes
com a velocidade maxima prevista em todas as repeti¢des. Os
testes foram realizados com 50, 60, 70 e 80% de 1RM, com
5 min de descanso entre cada condi¢io de carga. Os resul-
tados indicaram que a velocidade média (A= 0,08 m/s, ES
0,36, p< 0,05) e a velocidade média de propulsio (A= 0,11
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m/s, ES 0,49, p< 0,05) a 50% 1RM foram significativamente
maiores durante o grupo placebo que o controle, entretanto,
nio houve diferengas entre controle e placebo para 60, 70 e
80% de 1RM. Concluindo assim que a ingestdo de placebo
pode ser uma estratégia eficaz para melhorar o desempenho
quando sio utilizadas cargas baixas.

A suplementagio de creatina é um dos suplementos mais
utilizados pelos atletas (Lattavo, Kopperud & Rogers, 2007;
Poortmans & Francaux, 2000) com relevante quantidade de
evidéncias cientificas a respeito de sua eficdcia no rendimento
esportivo (Hall & Trojian, 2013). No estudo de Lanhers et al.
(2017) fue observado melhora da forca em membros superio-
res, independente da dose, treinamento ou caracteristicas do
atleta. Além disso, se observa melhora no processo de recu-
peracio, reduzindo a taxa de fadiga e ainda melhorando a
termorregulagio e prote¢io contra lesées (Jacobs, Mahoney,
Cohn, Sheradsky & Green, 2002; Kreider et al., 2017). No
estudo incluido nesta revisio, 20 g de creatina monohidra-
tada consumida diariamente por 7 dias foi capaz de reduzir as
taxas de fadiga e manter os niveis de for¢a e torque maximo,
tendo assim um efeito positivo no desempenho de para power-
lifters treinados (2,4% 0,21 anos de experiéncia) (Sampaio
et al., 2020). Nesse sentido, alguns autores (Nelson, Arnall,
Kokkonen, Day & Evans, 2001) explicam que a melhora
do indice de fadiga ao ingerir creatina devido ao aumento
do armazenamento de glicogénio, ou seja, hi um aumento
na expressio do transportador de glicose tipo 4 (GLUT4)
quando a ingestdo de creatina é associada ao exercicio fisico
(Sampaio et al., 2020).

No entanto, os auxilios ergogénicos relacionados a suple-
mentagio devem ser monitorados por profissionais especiali-
zados, que sdo responsdveis por fornecer as quantidades ideais
dos atletas com base na avaliagio da composi¢io corporal,
sendo este um aspecto essencial na preparagio esportiva do
atleta de elite. Estudos em powerlifting convencional (Ye
et al., 2013) mostraram que a massa corporal magra ¢ um
bom preditor de desempenho em todas as classes de peso.

Na presente investigacio, foi incluido um estudo que
avaliou a composicio corporal de diferentes regides corpo-
rais ¢ sua relagio com o desempenho no supino (A. Fahs
et al., 2020). Para a realizagio da pesquisa, os atletas foram
submetidos 4 avaliagdo da composi¢io corporal por meio de
absorciometria dupla de raios X (conhecido como DXA),
em seguida foi avaliado o desempenho dos atletas em uma
competi¢io oficial. Os resultados indicam uma forte rela-
¢do entre a massa magra na regido do brago e o desempe-
nho no levantamento de peso (rho= 0,787; p= 0,015). Esses
resultados coincidem com os achados do estudo de Hamid,
Shariff-Ghazali e Abdul Karim (2019), onde avaliaram 52
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para atletas de PPO, encontrando forte correlagio entre a
circunferéncia do brago (tensa e relaxada) com o desempe-
nho no SUP, sugerindo que, que a massa magra na regiao do
brago, pode ser considerada um preditor de melhor desem-
penho no levantamento de peso.

A importéncia da recuperagio é apontada como aspecto
predominante no planejamento esportivo de um atleta de
alto rendimento, pois permite manter o treinamento em
altas intensidades (Dupuy et al., 2018). Nesse sentido, Dos
Santos et al. (2021) analisaram trés métodos de recuperagio
em atletas de levantamento de peso paralimpico: a recupe-
ragio passiva, o agulhamento seco e imersdo em dgua fria. A
presenca de edema muscular, limiar de dor, citocinas plasmé-
ticas e medida de desempenho foram avaliados. Os resultados
indicam que os diferentes métodos de recuperagio contribu-
iram de forma diferenciada para o retorno da homeostase; a
dgua fria tem uma boa recuperagio até 24 e 48 horas depois
e o agulhamento seco apresenta um método eficaz de recu-
peragio a curto prazo. Por outro lado, um estudo (Fraga et al.,
2020) analisaram o efeito do ibuprofeno na recuperagio pos-
-treino de danos musculares, temperatura corporal e indica-
dores de poténcia muscular em atletas de levantamento de
peso paralimpico, encontrando resultados positivos na forca
isométrica médxima, aumentando significativamente entre
24 e 48 h apéds o exercicio, porém, analisam os resultados
com cautela, concluindo que, embora existam alguns efeitos
positivos do uso do ibuprofeno, nio ha indicagdo clara de
que o uso desse medicamento tenha efeito positivo na fun-
¢do muscular e no dano muscular. No entanto, parece que a
recuperagio e o desempenho bem-sucedido pela disciplina
podem ser geneticamente condicionados.

A dermatoglifia no esporte é uma técnica utilizada com o
objetivo de adquirir informagdes sobre o potencial genético
do individuo através da andlise de suas impressoes digitais
(Cummins & Midlo, 1961 citado por Figueira et al., 2012).
A predisposi¢io das qualidades fisicas basicas que indicam
diferentes niveis de aptiddo esportiva pode ser observada
desde cedo. As criangas nascem com padrdes que sugerem
que a forga, a flexibilidade, a resisténcia e a coordenagio
motora, estdo predispostas a desenvolver em maior medida
essas qualidades, sendo utilizadas como um indicador para
a descoberta de potenciais atletas. Um estudo de Figueira
et al. (2012) analisaram 10 atletas de PPO do sexo mascu-
lino com idades entre 18 e 40 anos que se classificaram para
os campeonatos regionais no Brasil. Os atletas foram dis-
tribuidos aleatoriamente em trés grupos; grupo 1 composto
pelos atletas com os melhores resultados em forca relativa;
grupo 2 composto por atletas com resultados de forca relativa

intermedidrios e grupo 3 composto por atletas com resultados
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de forca relativa mais baixos. As impressdes digitais foram
analisadas aplicando o protocolo Cummins e Midlo usando
papel e tinta. Em rela¢io aos resultados, no teste de 1RM, o
grupo 1 apresentou a maior média, portanto, o grupo 1 apre-
sentou maior predisposi¢do genética e melhores resultados
para a qualidade de sua forga fisica. O padrio dermatogli-
fico no grupo 1 apresentou o menor percentual de padrio de
arco, além de apresentar os maiores padrdes de algas e ver-
ticilos e o maior numero de linhas e padrdes delta dos trés
grupos. Os autores concluem que a predisposi¢io genética é
um fator muito importante na preparagio esportiva de um
atleta de para powerlifting.

No esporte convencional, a Russia fez estudos sobre o
perfil dermatoglifico em atletas de levantamento de peso
(Abramova et al., 2003 citado en del Veccio & Gongalves,
2011). Os autores tomaram uma amostra de 51 atletas de
elite entre homens e mulheres; os resultados obtidos foram:
1,3% de arcos, 48,2% de voltas e 50,5% de verticilos quanto
ao formato dos trilhos. Desta forma, os autores enfatizam
que a influéncia do potencial genético é um aspecto impor-

tante para a melhoria da aptidio fisica.

Fatores biomecanicos

O estudo de Dos Santos et al. (2020) indicam que a
separacdo da preensdo da barra é um fator importante a
ser considerado, pois ao comparar diferentes amplitudes
de preensio, a maior geragio de for¢a e velocidade propul-
sora média foi observada na separa¢io de 1,5 (63,20 cm)
no nivel biacromial, mas ndo quando comparado com dis-
tincia biacromial de 1 (42,83 c¢m), 1,3 (55,68 cm) e sepa-
ragio de 81 cm (Dos Santos et al., 2020). Os regulamentos
atuais limitam a separagdo do punho a uma distincia nio
superior a 81 cm (IPC, 2018).

Além disso, foi sugerido anteriormente que uma ampli-
tude de preensdo > 1,5 biacromial aumentaria o risco de lesio
aumentando o torque na articulagio do ombro em até 1,5
(Green & Comfort, 2007).

Por outro lado, a incidéncia da amplitude de movi-
mento (ROM) na capacidade de ganhar for¢a tem sido
estudada. Nesse sentido, os autores (Martinez-Cava et al.,
2019) demonstraram que o treinamento de ROM total
em SUP permite maiores ganhos de for¢a do que a ROM
parcial. No PPO, Mendonga et al. (2021) comparando a
producdo de forga e a ativagio muscular em ROM total e
parcial, solicitaram que os atletas realizassem cinco séries
de 5RM, seja com 90% de 1RM em ROM total ou com
carga de 130% de 1RM em ROM parcial. Todos realizaram
ambas as condi¢bes de exercicio em semanas consecuti-

vas. Indice de fadiga (IF), for¢a isométrica maxima (FIM),

tempo para MIF (TFIM) e taxa de desenvolvimento de
for¢a (TDF) foram determinados usando um sensor de
forga. A espessura do musculo foi obtida por meio de ima-
gens de ultrassom. Todas as medidas foram feitas antes e
ap6ds o treinamento. Além disso, o sinal eletromiogrifico
(EMG) foi avaliado na ultima série de cada condigio de
exercicio. Os resultados do estudo indicam que o treino
de ROM completo induziu maiores sinais de fadiga mus-
cular (maior diminui¢io da for¢a isométrica maxima e
maior aumento do indice de fadiga). Consequentemente,
os autores concluem que o treinamento de ROM parcial
permite o manuseio de cargas de trabalho maiores com
menor perda de fun¢io muscular.

Nesse sentido, os autores Aidar et al. (2021), na mesma
amostra do estudo de Mendonga et al. (2021), investiga-
ram os indicadores de for¢a com o uso de faixas eldsticas
em conjunto com o método tradicional em atletas de PPO.
O estudo contemplou trés semanas, na primeira semana os
atletas se familiarizaram com os métodos de treinamento
que incluiam faixas eldsticas, posteriormente foi avaliado o
1RM.Na segunda e terceira semana, os atletas treinaram com
o método 5x5, ou seja, cinco séries de cinco repeti¢des com
elésticos ou resisténcia fixa. Antes e apds o treinamento, a
for¢a isométrica méxima (MIF) foi avaliada com a medi¢do
do pico de torque (PT), a taxa de desenvolvimento de forga
(TFD), 0 indice de fadiga (FI) e o tempo na for¢a isométrica
mdxima foram avaliados. O método da banda de resisténcia
incluiu cinco séries de cinco RM (5x80-90%RM) (80-90%=
20% Elastico 1IRM + peso na barra) realizadas em ROM
total. Os resultados indicam que uma tnica sessdo de trei-
namento com eldsticos e resisténcia tradicional melhorou
os indicadores de for¢a no supino reto. Da mesma forma,
considerar a ROM completa na execugio do treinamento
com faixas eldsticas promove maior fadiga, o que deve ser
levado em considerag¢do no planejamento dos treinadores
do PPO. Por fim, os autores concluem que o treinamento
com banda eléstica tende a nio diminuir 1RM, PT, MIF
ou RFD dos atletas.

Embora esta seja a primeira revisio de escopo desen-
volvida com o objetivo de reunir evidéncias cientificas
sobre fatores relacionados ao desempenho do levanta-
mento de peso, ela ndo é isenta de limitacdes. A evidente
caréncia de pesquisas relacionadas ao PPO ¢ considerada
uma limita¢do para determinar as varidveis de desempe-
nho, entretanto, os estudos fornecem informagées rele-
vantes aos treinadores. Esse aspecto sugere a necessi-
dade de desenvolver outras pesquisas sobre as varidveis
de desempenho na modalidade e sua relagdo com atletas
com deficiéncia fisica.
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CONCLUSOES

Existem fatores que tém se mostrado um indicador de
impacto positivo no PPO, razdo pela qual é necessédrio ser
levado em consideragio pelos treinadores. Dentro dos fato-
res fisioldgicos, verificou-se que a ingestdo de placebo, assim
como a de creatina monohidratada, favorece o desempenho
competitivo de atletas de PPO. Por outro lado, a predisposi-
¢do genética obtida por meio de padrdes dermatoglificos é um
indicador que auxilia na descoberta de atletas com potencial,
sendo um aspecto importante dentro do PPO. Da mesma
forma, a composi¢io corporal, relacionada com o percen-
tual de massa magra, favorece o desempenho competitivo
dos atletas. Por sua vez, a recuperagio pés-treino e/ou com-
peticdo dos atletas € essencial, por isso o agulhamento seco
¢ um mecanismo que pode ser utilizado para recuperagio a
curto prazo, enquanto a imersdo em dgua fria pode ser uma
estratégia eficaz para a recuperacio a médio prazo.

Em relagio aos fatores biomecinicos, a largura da pegada
tem impacto positivo no desempenho dos atletas, assim como
o treinamento com resisténcia variada através do uso de fai-
xas eldsticas, este pode ser um fator a ser considerado pelos
treinadores na preparagio desportiva.

Além de fornecer uma visio geral do que se estuda atu-
almente, pretendemos apontar algumas dreas onde futuras
pesquisas podem ser direcionadas sobre os determinantes do
desempenho em PPO. Sugere-se investigar aqueles fatores
que podem afetar positivamente o desempenho competitivo

de atletas de PPO.
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Exercise training in children and adolescents
with mouth breathing syndrome:
a systematic review

Ana Paula Macaneiro'
Karini Borges Santos'**

, Sabrine Nayara Costa'

, Jonathan Pereira' @,
, Paulo Cesar Bento'

The breathing pattern of Mouth Breathing (MB) implies the adaptation of body posture to facilitate the passage of airflow through

the oral cavity, which can be prevented or reversed through physical exercise. However, there is no consensus on which is the best

model of exercise program to minimise these postural adaptations. The purpose of the review was to investigate the effect of different

physical exercise programs on the posture of mouth-breathing children and adolescents. The research was performed in Scopus,

"o

exercise”,

"o

mouth breathing and exercise”,

ABSTRACT

nasal obstruction and exercise”,

PubMed, Lilacs, Bireme, and Scielo databases in November 2022. The following descriptors were included: “mouth breather and

"o "o

mouth breather and exercises”, “mouth breathing

and exercises”, and “nasal obstruction and exercises”. Clinical trials related to the effect of physical exercise on the posture of MB
children and adolescents were considered. Among 2796 identified studies, six were included. The mean score of the methodological

quality scale of the selected studies was 5.5 points on a scale of 0 to 10. All studies showed an improvement in body posture after the

exercise program. The exercise programs comprised muscle strengthening and stretching exercises, neuromuscular proprioceptive

facilitation, and postural and diaphragmatic reeducation. The duration of the programs and the weekly frequency varied in the

studies. Although it is difficult to compare studies and establish guidelines for formulating an exercise protocol, it was observed

that upper limb strengthening and stretching exercises could effectively improve the body posture of MB children and adolescents.

KEYWORDS: mouth breathing; posture; exercise; children.

INTRODUCTION

Mouth Breathing (MB) is a common chronic patholog-
ical condition during childhood that modifies the breath-
ing pattern of the upper airways and leads to adopting a
breathing pattern complemented by the oral route (Felcar,
Bueno, Massan, Torezan & Cardoso, 2010; Inada et al.,
2022). The breathing pattern of mouth breathing over-
loads the tonsils and larynx and, as a consequence, trig-
gers functional, structural, pathological, postural, occlu-
sive, and behavioural alterations (Campanha, Freire &
Fontes, 2008; Okuro et al., 2011a). In addition, Uhlig,
Marchesi, Duarte, and Aradjo (2015) reported that adap-
tations caused by mouth breathing could be associated
with mouth breather’s quality of life.

Due to respiratory distress caused by MB, the body makes
adaptations in its positions to facilitate the entry of air into the
lungs (Okuro et al., 2011a). These adaptations produce com-
pensatory muscular and skeletal actions in a way that mouth
breathers project the head and extend the neck to increase the
passage of air through the pharynx, reducing upper airway
resistance (Sabatucci, Mastrovincenzo, Luchetta, Giannone
& Ciavarella, 2015). Forward head posture leads to changes
in the positions of the trunk and spine, such as loss of cervical
lordosis, dorsal kyphosis, winged scapula, shoulders protru-
sion, abdominal protrusion (Okuro et al., 2011a) and knee
position (Roggia, Santos Filha, Correa & Rossi, 2016). These
factors lead to muscle shortening and alterations in the skel-
etal biomechanics, contributing to the disorganisation of the
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other muscles with their insertions and origins in the same
structure. As a consequence, the cascading effect on posture
and muscular imbalance are triggered (Okuro et al., 2011b;
Silveira, Mello, Guimaries & Menezes, 2010).

Such changes reinforce the need to perform postural and
respiratory reeducation exercises to reduce postural imbalances
and maintain an adequate breathing pattern. Exercises for
unblocking the thoracic spine are recommended to improve
ventilatory mechanics, as they aim at respiratory reeduca-
tion with emphasis on the abdominal and diaphragmatic
work (Teixeira, 2008). In addition, proprioceptive exercises
are indicated for postural reeducation, specifically those that
stretch and strengthen the muscle groups responsible for pos-
ture maintenance. They promote alignment of the vertebral
segments and prevent frequent postural changes stemming
from MB (Silva, Held, Sampaio, Di Lorenzo & Costa, 2007).

Given that, an average of 55 to 60% of school-age children
are mouth breathers (Abreu, Rocha, Lamounier & Guerra,
2008; Felcar et al., 2010) and that the changes resulting from
physical exercises are easier to see in younger individuals as
body features are still under development (Teixeira, 2008)
in this period, it is fundamental to disclose to parents and
health professionals, exercise programs that are effective in
postural and respiratory reeducation of children and adoles-
cents. Indeed, Lopez and Isasi (2019) reported low knowl-
edge of parents/guardians regarding mouth breathing and its
clinical manifestation. Despite the important benefits that
physical exercise brings about for mouth breathers, there is
no consensus on which is the best model of an exercise pro-
gram for this group. Thus, the objective of this study was
to conduct a systematic review to investigate the effect of
different physical exercise programs on the posture of MB
children and adolescents.

METHODS

The search strategies of this systematic review, as well as
the methods of analysis and inclusion criteria, were spec-
ified and documented in a protocol (CRD42019124155
— PROSPERO). The search for studies focused on the
effect of physical exercise on the body posture of MB chil-
dren was carried out in the following electronic databases:
Scopus, PubMed, Lilacs, Bireme, and Scielo. The selection of
the descriptors was based on terms indexed in the Medical
Subject Headings (MeSH) and included the following key-
words in English: mouth breather, mouth breathing, nasal
obstruction and exercise(s). These keywords were combined
using boolean operators (‘OR”and “AND”) and adapted to

each database.
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The studies were evaluated regarding aspects related to
the effect of physical exercise on the posture of MB children
and adolescents. The eligibility of these papers was deter-
mined independently by two assessors, who subsequently
met to reach a consensus. A third assessor was consulted

when there was a divergence in the results.

Inclusion and exclusion criteria

The following inclusion criteria were applied: articles
published in a peer-reviewed journal; observational studies
(controlled, cross-sectional, longitudinal prospective or ret-
rospective) on the subject; that measured the body posture;
not targeted to groups with other respiratory pathologies;
focused on children and/or adolescents; that approached exer-
cise programs and postural reeducation for mouth breathers;
published in Portuguese or English; carried until November
2022.There was no restriction to the initial year of publication
since the aim was to consider a broad overview of the subject.

Among the exclusion criteria were studies that presented
insufficient results, not full text available, and studies that were
conference publications, scientific events summaries, final papers,
literature reviews, commentaries or editorials. Studies that were
not directly related to the main objective of the present study
and those which had a sample that did not correspond to the
age range defined for this study were also excluded.

Methodological quality assessment

The selected studies were analysed for their methodological
quality using the PEDro scale (Morton, 2009). The PEDRo
scale evaluates, based on 11 items, the quality of these studies
and whether the criteria of a clinical trial in ideal conditions
were followed. Item 5, which verifies the blind participation
of the subjects in a study, was not applied since it cannot be
scored in experimental studies that include interventions with
physical exercise programs once it is not possible to blind sub-
jects for the exercises. Hence, in this study, the maximum score
on the scale was 10 points, which means that the higher the
score on the scale, the higher the quality of the study.

'The quality analysis of the studies was carried out by two
independent assessors, and disagreements between them were
discussed in consensus meetings. After the methodological
assessment, the outcomes and results of the studies were ana-
lysed and grouped into topics for comparison and discussion.

RESULTS
The search in the databases found a total of 2,796 studies.
After checking for repeated studies, the articles were primar-
ily selected by analysis according to the title/abstract, then
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by reading the full article and applying the proposed criteria
and objectives of the study. As a final result, 6 papers were
included in the review. Figure 1 shows the flowchart of the
steps for the selection of the papers.

Methodological quality
The score of the methodological quality scale of the
selected studies scale is presented in Table 1. The mean score
was 5.5 (5-7) points on a scale of 0 to 10.

Location and characteristics
of participants
All the selected studies were carried out in Brazil (Corréa
& Bérzin 2007,2008; Ferreira et al., 2012; Rezende, Carvalho,
Phelipe, Rocha & Iunes, 2016; Weber, Corréa, Ferreira,

Milanesi & Trevisan, 2012). Subjects were recruited at pub-
lic schools through speech therapy (Corréa & Bérzin 2007,
2008) or specialised health service demands (Ferreira et al.,
2012; Rezende et al., 2016; Weber et al., 2012). The diag-
nosis of mouth breathing was confirmed by examination of
upper airway obstruction (13.14) or by otorhinolaryngological
(Ferreira et al., 2012; Weber et al., 2012) and dental diagno-
sis (Rezende et al., 2016). Participants were between 7 and
17 years old, totalising 87 subjects in all the selected studies
(55% male). The characteristics of participants, measuring

instruments, and interventions are summarised in Table 2.

Characteristics of interventions
The protocols of the exercise programs differ among
the studies. In four studies, strengthening exercises, muscle

)
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Figure 1. Schematic representation of the selection of the included studies.
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Table 1. Methodological quality of the analyzed studies.

---n-n-nnn-

Corréa and Bérzin (2007) 0 5
Corréa and Bérzin (2008) 1 0 0 0 - 0 0 1 1 1 1 5
Ferreira et al. (2012) 1 0 0 0 - 0 0 1 1 1 1 5
Rezende et al. (2016) 1 0 0 0 - 0 1 1 1 1 1 6
Schivinski et al. (2011) 1 0 0 0 - 0 0 1 1 1 1 5
Weber et al. (2012) 1 0 0 0 - 1 1 1 1 1 1 7

PEDro scale: 1: Eligibility criteria were specified; 2: Subjects were randomly allocated into groups; 3: The allocation was concealed; 4: The groups
were similar; 5: There was blinding of all subjects; é: There was blinding of all therapists who administered the therapy; 7: There was blinding of all
assessors; 8: Measures of at least one key outcome were obtained from more than 85% of the subjects initially allocated to groups; 9: All subjects
received the treatment; 10: The results of the comparisons were reported; 11: The study provides point measures and measures of variability.

Table 2. Summary of characteristics of the studies included in the review.

Author, Sample .. .
.. Evaluation instruments Intervention
year/country characteristics

Corréa and
Bérzin (2007)/
Brazil

19 children

(11 male and 8
female)

10.6x 1 years old

Postural assessment: computerized
image analysis

Bilateral EMG of the sternocleidomastoid,
suboccipital and upper trapezius muscles

12 weeks, 2x/week/30min

Therapeutic exercises with a Swiss ball and
diaphragmatic breathing re- education.

Proprioceptive neuromuscular facilitation

Stretching and strengthening of the stabilizer
muscles in the spine

Corréa and
Bérzin (2008)/
Brazil

19 children

(11 male and 8
female)

10.6% 1 years old

Bilateral EMG of the sternocleidomastoid,
suboccipital and upper trapezius muscles
during inspiration

12 weeks, 2x/week/30min

Therapeutic exercises with a Swiss ball and
diaphragmatic breathing re- education

Proprioceptive neuromuscular facilitation

Stretching and strengthening of the stabilizer
muscles in the spine

Ferreira et al.

10 children

(6 male and 4 female)

Biophotogrammetric postural assessment -
SAPO software
Maximal inspiratory (MIP) and expiratory

10 weeks, 2x/week/60min Muscle stretching
and strengthening.

(2012)/Brazil pressure (MEP), inspiratory capacity (IC), Swiss ball, diaphragmatic stimulation, and
Peak Expiratory Flow (PEF) and chest and stretching of the accessory muscles of
10£2.1 years old abdominal wall mobility inspiration
10 weeks, 1x/week/60min
12 children Therapeutic exercises with a Swiss ball and
Weber et al. (6 male and 6 female) Craniocervical postural assessment diaphragmatic breathing re- education.
(2012)/Brazil male an emale — SAPO software

10+ 1.8 years old

Proprioceptive neuromuscular facilitation
Stretching and strengthening of stabilizer
muscles in the spine

Schivinski et al.

(2011)/Brazil

10 children

(5 male and 5 female)

10.2+ 2.65 years old

Postural assessment: New York method

Chest and abdominal mobility measurements
Respiratory pattern: measurements

24 weeks, 2x/week

Intervention with kinesiotherapy muscle
stretching and strengthening exercises

Swiss ball, elastic bands, GPR,
Isostretching, Klapp, and Pompage

Rezende et al.
(2016)/Brazil

17 children

(9 male and 8 female)

11.64+ 3.75 years old

Postural assessment: photogrammetry

Respiratory pattern: measurements

12 weeks, 1x/week

Intervention with isostretching exercises

meanz standard deviation; EMG: electromyogram analysis; GPR: global postural re-education.
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stretching, and diaphragmatic respiratory reeducation were
performed (Corréa & Bérzin 2007, 2008; Ferreira et al.,
2012; Weber et al., 2012), while in the other two, only mus-
cle strengthening and muscle stretching exercises were per-
formed (Ferreira et al., 2012; Rezende et al., 2016). The
duration of the interventions varied between 10 (Ferreira
et al., 2012; Weber et al., 2012), 12 (Corréa & Bérzin 2007,
2008; Rezende et al., 2016) and 24 (Ferreira et al., 2012)
weeks. The weekly frequency of the exercise programs was
one (Ferreira et al., 2012; Rezende et al., 2016; Weber et al.,
2012) and two (Corréa & Bérzin 2007, 2008; Ferreira et al.,
2012) weekly sessions.

Details on exercise control and intensity were not recorded
in any of the studies. In addition, none of the studies pre-
sented a control group.

Evaluation instruments

'The postural assessment protocols differed among the
studies (Table 2). They used either computerised image anal-
ysis (Corréa & Bérzin, 2007), biophotogrammetric analysis
(Ferreira et al.,2012; Rezende et al., 2016; Weber et al., 2012),
the New York method (Ferreira et al., 2012) or electromyo-
graphic activity of the accessory muscles of breathing (Corréa
& Bérzin, 2008). The breathing pattern was evaluated in 3
studies (Ferreira et al., 2012; Rezende et al. 2016), either by
measurements (Rezende et al., 2016) and by manovacuom-
eter (Ferreira et al., 2012). The assessment procedures were
performed before and at the end of the exercise sessions.

Effects of the intervention

All studies showed an improvement in body posture
after the exercise program, despite the difference in meth-
ods of postural assessment and exercise programs. Corréa
and Berzin (2007) observed a reduction in forward head
posture (p=.003) and winged scapula (p= .04) after inter-
vention; Ferreira et al. (2012) found a reduction in the values
measured by the biophotogrammetric analysis of the Charpy
angle (angle between the xiphoid process and lower angle of
the last ribs) (p= .04); Rezende et al. (2016) detected alter-
ation in the angles of the sternoclavicular joint (p= .003), ante-
rior superior iliac spine (p=.001) and superior posterior iliac
spine (p=.009); Schivinski et al. (2011) observed an increase
in the score of evaluation of the New York method for pos-
tural assessment (p=.005); and Weber ez a/. (2012) found a
reduction in forward head posture (p= .001) and the restore
of the cervical curve (p=.01). All these results characterise
an improvement in the postural pattern.

Concerning the breathing pattern, Corréa and Berzin
(2007) showed a reduction (p< .05) in electrical activity on

the assessed muscles during quiet stance position and aligned
posture after the intervention. Corréa and Berzin (2008)
found a reduction (p< .01) in the electromyographic activ-
ity during nasal inspiration in all assessed muscles. Ferreira
et al. (2012) observed an increase in the inspiratory capac-
ity (p=.05), a reduction in maximal inspiratory pressure (p=
.02) and a reduction in the xiphoid respiratory coeflicient
(p=.03). Rezende et al. (2016) found an increase in max-
imal expiratory pressure (p= .001). Schivinski et al. (2011)
observed a reduction in the measurement of the expiratory
xiphoid and an alteration in the breathing pattern (initially,
70% of the school children had chest breathing, 20% mixed,
and 10% abdominal breathing. After the sessions, the ratios
changed to 50% chest and 50% mixed breathing). Details of

the results are shown in Table 3.

DISCUSSION

The objective of this review was to verify the effect of
different exercise programs to correct postural imbalances in
children and adolescents with Mouth Breathing Syndrome.
Although previous data have shown that different devices had
a positive effect on the breathing pattern in mouth breath-
ers (Fonséca et al., 2022), interventions with physical exer-
cises can interrupt the progressive worsening of the condi-
tion, both in breathing pattern and in muscular and skeletal
factors, which reduces the evolution of postural imbalances
(Silveira et al., 2010). However, few studies have investi-
gated the effects of physical exercise interventions on MBS
(Barbiero, Vanderlei, Nascimento, Costa & Scalabrim Neto,
2007), despite their beneficial effects on overall body function
(Ferreira et al.,2012). The main finding of this study was that
the stretching of shortened muscles and the strengthening
of stabiliser muscles of the spine resulted in the reduction
of postural imbalances in mouth breathers. Also, respiratory
correction techniques, such as diaphragmatic breathing reed-
ucation and stimulation and stretching of the accessory mus-
cles of inspiration, positively influenced the body pattern of
mouth-breathing children.

MBS is a common syndrome that can be caused by lip
seal and diseases of the nose (Inada et al., 2022) and affected
mainly children who are growing and developing posture
patterns. The most frequent postural alterations during this
period are forward head posture and protruding abdomen
(Meereis et al., 2013). These postural alterations can lead
to reduced contraction capacity, shortening, and atrophy of
the muscles. In the present study, it was observed that the
exercises programs to increase muscular balance through

the use of techniques of Global Postural Reeducation
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Table 3. Summary of results in the studies.

Corréa and Bérzin (2007)/Brazil

Postural assessment:
1 angle: plumb bob and ear lobe and prominence of scapula
T angle: manubrium and left shoulder
l angle: lower angle of scapula and C7

| Decreased activity of cervical muscles

Corréa and Bérzin (2008)/Brazil

Postural assessment:
 Sternocleidomastoid activity
 Suboccipital activity

| Upper trapezius activity

Ferreira et al. (2012)/Brazil

Postural assessment:

{ values assessed for the Charpy angle (p=.04).

Breathing assessment:

T of inspiratory capacity (p=.05) and reduction of the xiphoid respiratory coefficient (p=.03)

Weber et al. (2012)/Brazil

Postural assessment:

 of forward head posture (p=.001) and restore of the cervical curve (p=.01)

Schivinski et al. (2011)/Brazil

Postural assessment:

I The protrusion, shoulder rotation, and dorsal kyphosis

1 Uneven hip lines

T Normal posture

| Xiphoid measurement during expiration

T Mixed breathing pattern
T Mobility of the xiphoid region

T Axillary region mobility

Rezende et al. (2016)/Brazil

Postural assessment:

The decrease in the angle of the sternoclavicular joint (p=.003)

l: decrease; T: increase; C7: spinous process of the seventh cervical vertebra.

(Ferreira et al., 2012) and proprioceptive neuromuscular
facilitation (Corréa & Bérzin, 2007; Weber ez al., 2012)
had beneficial effects in the postural reeducation of MBS.
Once Global Postural Reeducation is a method appropriate
for correcting postural deviations and breathing control,
muscular stretching provides an increase in muscle length,
improvement in the range of movements, flexibility and,
consequently, improves the contraction capacity of the
affected muscles (Souchard, 2005; Teodori, Negri, Cruz &
Marques, 2011). Therefore, muscular stretching may have
reduced the muscular atrophy generated by MBS. For that

128 Motricidade, 2023, vol. 19, n. 1, pp. 123-130

reason, it was proven effective in the increase of muscular
and postural balance.

In addition to the reeducation of body posture, physical
exercise was also effective on respiratory function. After all,
one of the implications of mouth breathing is the reduction
of ventilatory muscle strength, probably due to postural
alterations developed (Okuro et al., 2011b). In the present
study, improvement of breathing pattern was observed both
in studies that performed specific exercises of ventilatory
diaphragmatic reeducation (Corréa & Bérzin 2007, 2008;
Ferreira et al., 2012; Weber et al., 2012) and in studies that
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did not perform them (Ferreira et al., 2012; Rezende et al.,
2016). Moreno, Silva, Zuttin and Gongalves (2009) observed
an increase in inspiratory and expiratory muscle strength
and chest mobility of young and sedentary women after a
4-week program using proprioceptive neuromuscular facilita-
tion techniques. These findings corroborate with the present
study, which could indicate that postural reeducation per-
formed as the sole form of treatment can bring benefits to
the breathing pattern, even without specific training, since
some muscle groups also act as an accessory to breathing, in
addition to maintaining the position of limbs and posture.
However, it is worth noting that the association between
postural and breathing exercises promote additional gains
in respiratory function (Ries et al., 2016).

Although the studies included in the present study did
not present the control of the intensity of the exercises, it was
observed that muscular stretching and strengthening exercises
(conducted at a minimum frequency of a weekly session, in
a period equal to or greater than 10 weeks), using different
techniques, with or without the use of materials, were suffi-
cient to promote adaptations in the posture of children and
adolescents with MBS.

As alimitation of the present study, the methodological
quality of the analysed studies can be indicated. Although
selection criteria were applied according to the Pedro scale,
in which the studies showed a minimum score of 5 points,
no study used a control group. The control group is essential
to compare the effect of the intervention and, above all, to
guarantee the reliability of the parameters used in the eval-
uation of these effects. However, all studies showed signif-
icant results for the postural control variables compared to
the period before the training programs, which may indicate
their effectiveness.

CONCLUSIONS

Although it is difficult to compare studies and establish
guidelines for the formulation of an exercise protocol, it can
be observed that muscular stretching and strengthening
exercises, particularly of the stabiliser muscles of the spine,
were the most frequent intervention. The minimum weekly
workout frequency, in a period equal to or greater than 10
weeks, may be effective in improving the body posture of
children and adolescents with MBS. Taking into account
the high prevalence of MBS in children and adolescents
and its consequences for posture, physical educators and
physiotherapists should consider the combination of breath-
ing and postural exercises in physical interventions for this

population. For some reason not understood yet, the results

showed studies only carried out in Brazil. Thus, new research
is encouraged in order to investigate the eftect of physical
exercise programs on the posture of mouth breathers con-
ducted around the world.
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A influéncia dos media no desporto:
uma revisao narrativa

Tatiana Baltazar Fazenda' @, Susana Pimenta?** @, Aldo Matos da Costa'~®’

O desporto, em particular o futebol, e os media desenvolveram ao longo de vérias décadas uma relacdo de convivéncia complexa,
mutuamente vantajosa. Contudo, até a data, os estudos sobre esta relagdo simbidtica s&o ainda reduzidos, notando-se uma clara
escassez de suporte cientifico sobretudo no que diz respeito aos efeitos que os media podem provocar nos atletas de futebol
profissional. Assim, foi objetivo da presente revisdo narrativa contribuir para uma melhor compreenséo deste fendmeno. A literatura
sobre esta matéria foca-se sobretudo nas audiéncias, aqui considerada enquanto recetora das mensagens. Todavia, e no essencial,
os estudos indicam alguma dificuldade em definir um modelo comunicacional especifico ao desporto, nomeadamente sobre a
hipotética relagdo causa/efeito (emissdo de mensagem/efeito sobre o recetor). Para além disso, haverd que considerar que esta
simbiose media/desporto evolui no tempo num circuito de autoalimentagdo, potenciado pela tecnologia e pelo contexto social e
cultural que envolve o desporto. Embora a literatura consultada sugira a existéncia de um efeito dos media no futebol profissional,
n&o parecem existir evidéncias sélidas dessa influéncia, por exemplo, na prontidao desportiva dos jogadores e/ou das equipas. Na
opinido dos autores consultados, a temética exige uma abordagem bio comportamental, no sentido de proporcionar explicagdes
para os eventos comportamentais mas também de caracter psicofisioldgico associado ao stress competitivo. Haverd um longo
caminho a percorrer na compreensdo desta tematica, onde a perspetiva dos jogadores e treinadores de futebol profissional se
afigurard como um contributo imediato e fundamental para alavancar a investigac&o nesta éarea.

PALAVRAS-CHAVE: desporto; futebol;, media; teorias da comunicacao; efeitos dos media.

Sport, football in particular, and the media have developed a complex, mutually advantageous relationship over several decades.
However, to date, studies on this symbiotic relationship are still limited, noting an apparent lack of scientific support, especially
concerning the effects that the media can have on professional football players. Thus, this narrative review aimed to contribute to a
better understanding of this phenomenon. The literature on this matter focuses mainly on audiences, considered here as recipients
of messages. However, essentially, studies indicate some difficulty in defining a specific communication model for sport, namely
regarding the hypothetical cause/effect relationship (message/effect on the receiver). Furthermore, it should be considered that
this media/sport symbiosis evolves over time in a self-feeding circuit, boosted by technology and the social and cultural context
that surrounds sports. Although the consulted literature suggests the existence of an effect of the media in professional football,
there does not seem to be solid evidence of this influence, for example, in the sports readiness of players and/or teams. In the
opinion of the consulted authors, the subject requires a bio-behavioural approach in the sense of providing explanations for
behavioural events but also of a psychophysiological nature associated with competitive stress. There will be a long way to go
in understanding this issue, where the perspective of professional football players and coaches will appear as an immediate and
fundamental contribution to leverage research in this area.

KEYWORDS: sport; football; media; communication theories; media effects.
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A influéncia dos media no desporto

INTRODUCAO

No inicio do século XXI as competi¢des desportivas
de elite tornaram-se espetdculos medidticos internacionais
(Wenner & Billings, 2017). O desporto passou a ser um dos
tépicos mais importantes abordados pelos media em todo o
mundo, obtendo elevados indices de audiéncia num com-
plexo negdcio de simbiose, em particular com o desporto
profissional. De facto, os media e o desporto, para além de
se influenciarem e ajudarem mutuamente, partilham um
importante interesse — se por um lado os media aprovei-
tam a atividade desportiva para aumentarem o seu nimero
de recetores e venderem o seu produto, ao desporto inter-
essa a sua difusdo, pois permite agregar apoio associativo e
financeiro 4 sua atividade. Contribuindo para a formacio e
transmissdo de novos valores e opinides, os media moldam
as perce¢des, comportamentos, atitudes e sentimentos do
publico (Portela, 2019).

O futebol sobressai como a modalidade desportiva mais
popular na maioria dos paises europeus, destacando-se
como o desporto que mais piblico mobiliza em todos os
quadrantes da sociedade (Gongalves, 2000). Assiste-se
a um processo galopante de interagio entre fis, clubes e
jogadores, alimentado sistemadtica e criteriosamente pelas
diversas plataformas digitais e redes sociais. Para além de
fenémeno social, nenhuma outra modalidade desportiva
se aproxima da sua capacidade de penetragdo medidtica,
sendo inequivocamente um produto econémico altamente
disputado pelos media (Stead, 2010). De salientar a Final
do Euro 2016 realizado em Franga, na qual perto de 80 mil
pessoas assistiram ao evento e 15.76 milhoes estiveram de
olhos postos no ecri. Isto deixa antever, a enorme projegio
e o papel determinante dos media na introdugo dos assun-
tos na esfera piblica, bem como os efeitos e os mecanismos
da simbiose entre media e desporto.

Posto isto, e face 4 importincia que estes processos
assumenm, foi nosso objetivo realizar uma revisdo da literatura
do tipo narrativa sobre o efeito dos media no desporto, com
particular enfoque no futebol profissional. Combinando nec-
essariamente as Ciéncias da Comunicagio com as Ciéncias do
Desporto (com 6ébvias extensdes a Psicologia e a Sociologia
aplicada ao desporto), esta revisdo incide sobre o fenémeno
da instrumentalizagio reciproca entre media e futebol profis-
sional. Questionamo-nos, por exemplo, sobre os efeitos dos
media na prontidio desportiva dos jogadores profissionais
de futebol.

Pretendemos seguidamente sintetizar, as virias etapas rel-
ativas aos efeitos dos media nas audiéncias, que podem ter
levado ao cendrio das atuais dimensdes da complexa relagdo

media/futebol.
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OS EFEITOS DA COMUNICACAO
DE MASSA: TEORIAS

Atualmente, numa era onde os meios de comunicagio de
massa tém um importante papel nio s6 no ambito do entre-
tenimento, mas sobretudo na disseminag¢io de informagio,
transmissdo de conhecimento e estruturagio de representagdes
individuais e sociais, assistimos & reapreciagio da dimensio
cognitiva da atividade puablica dos media e da sua influéncia
nas organizagdes individuais e coletivas.

Considerando autores como Lawrence e Rowe (1986),
Nicholson, Kerr e Sherwood (2015), Rowe (2007), Whannel
(2002), o interesse pelo estudo do efeito dos media nio ¢
recente. Numa primeira fase, no inicio do século XX até ao
fim dos anos 30, segundo Bauer (1964), foi atribuido aos media
poder suficiente para formar opinifo, crengas, mudar hébitos
de vida e moldar comportamentos. Neste sentido, McQuail
(2003, p. 424) considera que “todo o estudo da comunicagio
de massas assenta na premissa de que os media tém efeitos
significativos, apesar de existir pouco consenso sobre a sua
natureza e extensio”. E um facto que estes efeitos, ocorrem
constantemente no nosso dia-a-dia, apesar de nio serem dire-
tamente visiveis e nem sempre consigamos atribuir a sua ori-
gem numa determinada atitude (entenda-se comportamento)
ou resultado. E neste ponto, que a investigacio académica se
ocupou do desenvolvimento de estudos dos efeitos dos media,
nomeadamente sobre a capacidade de persuasdo de campanhas
eleitorais massivas quando se tornaram evidentes as dificul-
dades em justificar as respostas das audiéncias com base nos
estimulos medidticos recebidos. Nestes estudos, os autores
“tentaram perceber a influéncia das mensagens medidticas na
alteracio do sentido de voto nas eleicbes americanas de 1940
e de 1948” (McQuail, 2003, p. 424). Foi assim que, mais tarde,
o receio de que os efeitos das mensagens medidticas pudessem
ser nefastos nos recetores das mesmas, levou ao arranque da
investiga¢do em comunicagio de massas a qual considerdmos
neste caso, e face 4 sua importincia, enquadrar na temdtica da
relagdo media/futebol profissional. O que aqui se espera ndo
¢ mais do que uma explicagio “do que os media podem fazer
as pessoas e a sociedade” (Jensen, 2002), neste caso aos agen-
tes desportivos do futebol profissional. Estes efeitos, segundo
McQuail (1983) mais nio sio do que as consequéncias resul-
tantes da atividade das organizagées emissoras de informagio
desportiva sobre uma audiéncia.

Inicialmente, “o modelo de estimulo/resposta apresentado
por John Watson em 1913 (Figura 1), que assentava numa

(S)ESTIMULO >

Figura 1. Modelo de Watson (1913).

(R) RESPOSTA
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teoria pouco desenvolvida (Teoria Behaviorista), na qual
as audiéncias reagiriam de um modo uniforme e previsivel
a uma mensagem num curto espago de tempo” (McQuail
e Windahl, 1993, pp. 58-59), foi a base para o estudo da
capacidade persuasiva dos estimulos medidticos recebidos.

No entanto, apesar de ter sido pensado no sentido de
incorporar varidveis relativas a personalidade individual de
cada elemento de uma audiéncia, a evolugio abandonou a
visdo simplista deste modelo de “estimulo — resposta”, e
caminhou para anilises mais complexas dos processos de
recegio das mensagens medidticas. Foi a dificuldade em
atribuir por falta de evidéncias, um nexo de causalidade
direto entre as mensagens medidticas e os seus recetores,
que Lasswell (1948) apresenta o seu modelo de comunicagio
relativo aos estudos sobre os efeitos dos media. Apesar de
ter evoluido para pesquisas mais atuais, mantém-se como
inspirador de um paradigma “positivista”, que evidencia as
etapas sequenciais que servem de base ao entendimento
deste estudo (Figura 2). Ainda assim, dada a dificuldade
de justificar a resposta das audiéncias com base apenas em
estimulos medidticos, este modelo aplicado sobretudo em
campanhas eleitorais e/ou publicitirias, tendeu a evoluir e
progressivamente, a ter em conta um nimero crescente de
varidveis de 4mbito social e psicoldgico.

Mais tarde, numa segunda fase, nio descurando o poder
da influéncia direta das mensagens dos media, Elihu Katz
e Karl Lazarsfeld (1955) propdem um modelo de influén-
cia desenvolvido em duas etapas (Teoria do rwo-step Flow;
Figura 3) no qual, os lideres de opinifo surgem como ponto
intermédio, ao exercer diretamente a sua influéncia junto dos
seus contactos sociais, abandonando assim a linha direta entre
os produtores de mensagem e os seus recetores.

Este modelo atribui particular importincia as relagoes
sociais enquanto fator de maior peso nas escolhas individu-
ais, diminuindo a certeza no poder total dos media enquanto
meio influenciador. Segundo McQuail (2003, p. 425) “mos-
trou-se que os media operavam no interior de uma estrutura
pré-existente de relagdes sociais e num certo contexto social
e cultural”. Contudo, outros autores vieram mostrar que o
processo da comunicagio é mais complexo e sofre vérias
mediagdes, ultrapassando, assim, visdes anteriores sobre o
poder extremo dos media. Estes pressupostos seriam, todavia,
desafiados pelos novas abordagens que passaram a carateri-
zar o campo dos estudos dos efeitos da media. Ao longo do

tempo, a natureza da investigacio levou a que outras varidveis
fossem tomadas em consideragio como potencialmente influ-
enciadoras dos efeitos dos media. As caracteristicas sociais e
psicolégicas inicialmente consideradas como varidveis difer-
enciadoras de possiveis efeitos, juntaram-se outras relevantes
como os contatos pessoais, o ambiente social, as motivagoes
mostrando que, os media podem atuar numa estrutura inte-
rior pré-existente de relagdes sociais e num determinado
contexto social e cultural. Todos estes fatores mostraram ser
importantes na formagio de opinibes, atitudes e compor-
tamentos de uma audiéncia, bem como, na resposta obtida
por parte da mesma.

Na terceira fase desta investigacio sobre os efeitos dos
media, foi colocada de parte a concentragio indevida numa
gama limitada de efeitos e a procura de correlagdes entre o
grau de exposi¢io ao estimulo dos media (a mensagem) e
a variacio de comportamentos, atitudes e opinides, tendo
em conta as inGmeras varidveis intervenientes. Joseph
Klapper (1960), no livro The Effects of Mass Communication,
salienta que o principal efeito dos media nos individuos é
reforgar o seu comportamento social. Segundo este autor,
os individuos selecionam as préprias mensagens de acordo
com os seus interesses, principios e valores diminuindo
por isso o impacto das mesmas em si préprios. Assim
“a comunica¢do de massas ndo atua normalmente como
causa necessaria nem suficiente de efeitos sobre a audién-
cia, mas funciona, isso sim, através de um nexo de fatores
de mediagio” (Klapper, 1960, p. 8).

Até aqui e durante muito tempo permaneceu a ideia que:
(i) Existe um emissor ativo que produz uma mensagem para
um recetor passivo, sendo este levado a reagir perante essa
mensagem,; (ii) A comunicagio é feita intencionalmente com
objetivo de obter um determinado efeito; (iii) Tratam-se de
efeitos isolados e limitados no tempo.

EMISSOR

AR\

. Lideres de opiniao
[ .

Figura 3. Teoria do two-step flow (1955).
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Figura 2. Modelo de Lasswell (1948).
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No entanto, abandonados estes pressupostos e dando
continuidade a evolu¢io da temdtica dos efeitos dos media,
verificamos por um lado que o tipo de efeito deixou de dizer
respeito as atitudes, aos valores, aos comportamentos dos des-
tinatdrios, dando lugar a efeitos sobre os sistemas de conhe-
cimento que o individuo assume e estrutura de uma forma
estével, devido ao consumo que faz das mensagens medidticas.
Por outro lado, deixamos de falar de efeitos pontuais, liga-
dos a exposi¢do da mensagem, e passamos a falar de efeitos
cumulativos, sedimentados no tempo.

Surgem assim vérios autores que abordam a temdtica
relativa aos niveis e tipos de efeitos existentes. Por exemplo,
McQuail (1983) refere que os efeitos dos media mais nio
sdo do que as consequéncias que resultam do seu trabalho
(a emissdo de mensagens/informagio), que pode ocorrer de
forma intencional e planeada ou nio, no plano individual
ou generalizado (grupos, organizagdes, sociedade...). Ainda
este autor distingue trés tipos de efeitos: efeitos cognitivos
(relacionados com o conhecimento e a opinifo); efeitos afe-
tivos (respeitantes 20s sentimentos) e efeitos comportamen-
tais (relativos aos comportamentos/atitudes). Para este autor,
¢ importante a ordem de efeitos apresentada, dado que na
sua perspetiva o comportamento seria mais importante que
o conhecimento. Klapper (1960), distingue os efeitos dos
media entre: (i) conversio (mudanga de opinido de acordo
com a inten¢do do comunicador); (ii) pequena mudanga
(mudanga da intensidade de cogni¢do ou comportamento)
e; (iii) refor¢o (confirmagio pelo recetor de uma opiniio ou
comportamento existente).

Mais tarde, salientamos o contributo de Windahl,
Hoéjerback e Hedninsson (1986), que descreve a proposta
de Kent Asp classificando os tipos de efeitos de acordo
com as seguintes varidveis: nivel (individual ou do sistema);
contexto temporal (efeitos de curto ou longo prazo); fonte
(quem produz a mensagem). Ainda Lang e Lang (1981)
acrescentaram mais trés tipos de efeitos: efeitos recipro-
cos (refere-se as consequéncias para uma pessoa ou insti-
tui¢do de se tornar alvo de cobertura medidtica); efeitos
“boomerang” (quando o efeito ocorre na dire¢do oposta
da pretendida); efeito de “terceira pessoa” (relativo a fre-
quente crenga de que outras pessoas vdo ser influenciadas
mas ndo a prépria).

Na Tabela 1 apresentamos um resumo relativo aos tipos
de efeitos descritos pelos autores consultados.

Estas consequéncias da atividade comunicativa apresenta-
das pelos autores pressupdem, a partida, o conhecimento quo-
tidiano do saber partilhado, condicionando a forma como os
individuos percebem e organizam o meio em que se inserem,

o conhecimento sobre o mundo e a orientagio da sua aten¢io
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Tabela 1. Tipos de efeitos dos media.

AUTOR (ano) TIPO DE EFEITO

Intencionais ou Nao Intencionais

Planeados ou N3o Planeados

Nivel individual ou generalizado

McQuail (1983)
Efeitos Cognitivos

Efeitos Afetivos

Efeitos Comportamentais

Conversao

Klapper (1960) Pequena Mudanga

Reforco
Nivel

Windahl, Héjerback e

Hedninsson (1986) Contexto Temporal

Fonte

Lang e Lang (1981) Reciprocos

Boomerang

"Terceira pessoa”

para determinados temas e ainda a sua capacidade seletiva
dos conteddos dos media que chegam até si.

Apesar dos entendimentos iniciais, a investiga¢do sobre
esta matéria evoluiu, ficando marcada por uma quarta fase
que decorre no final dos anos 70, na qual os modelos até aqui
desenvolvidos sobre os efeitos diretos, ddo lugar a uma nova
abordagem designada de “construtivismo social” (Gamson &
Modigliani, 1989). Neste paradigma emergente dos efeitos,
os media, por um lado, constroem a sua prépria histéria, apre-
sentando-a com imagens reais o que lhe confere credibili-
dade; por outro lado, destas histérias resultam a construgio
de significados criados pelos préprios recetores das men-
sagens, tendo em conta a sua visdo particular da realidade e
o seu enquadramento na sociedade e cultura.

Ainda assim, pouco tempo depois, Noelle-Neumann

no seu artigo intitulado “Return to the Concept of
the Powerful Mass Media” publicado em 1973, 4 vista
ja das primeiras manifestagdes da “Agenda-Setting
Function” e da evolugio da investigagio dos usos e
gratificagdes encabegada por Jay G. Blumler, anun-
ciava jd a consolidagio da mudanga definitiva de ori-
entacio nos estudos sobre os efeitos de comunicagio
de massas: os efeitos relativos a distribui¢io dos con-
hecimentos coletivos passavam a centralizar este sector
da investiga¢do comunicativa (Saperas, 1987, p. 28).

E com McCombs e Shaw em 1972 que o conceito de

agenda-setting ganhou forma e passa a ser empiricamente
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investigado nos Estados Unidos. A teoria do agendamento
(ou agenda-setting) surgiu durante uma campanha eleitoral
quando se constatou a existéncia de uma rela¢io importante
entre os assuntos tratados pelos media e os eleitores. Esta teo-
ria mais ndo é do que a composi¢io e formagio da agenda
dos media, criada através de uma sele¢io de informagio por
relevincia de temdticas, assim como os meios de comunicagio
para difusdo e tempo de permanéncia da mesma como noti-
cia. A base da agenda-setting passa por: (i) Destacar determi-
nados temas, acontecimentos e pessoas com interesse para a
noticia em prol de outros; (ii) Selecionar assuntos e ignorar
outros; (iii) Construir enquadramentos positivos e negati-
vos sobre temdticas.

De forma simplificada, McCombs e Shaw (1972) con-
cluiram que aquilo que os meios de comunicagio noticiavam
exercia uma influéncia significativa sobre o que a audién-
cia/publico considerava como sendo os temas de relevin-
cia. Segundo Rogers (1994), os estudos sobre a formagio da
agenda-setting elegem como varidvel dependente a relevancia
que determinados temas assumem para o publico em geral e
procuram encontrar explicagdes que justifiquem as variagoes
nesse grau de importincia.

Em consequéncia da agio dos jornais, da televisio e
dos outros meios de informagio, o publico sabe ou
ignora, presta atencdo ou descura, real¢a ou negli-
gencia elementos especificos dos cendrios publicos.
As pessoas tém tendéncia para incluir ou excluir dos
seus préprios conhecimentos aquilo que os media
incluem ou excluem do seu préprio conteudo. Além
disso, o publico tende a atribuir aquilo que esse con-
teddo inclui, uma importincia que reflete de perto a
énfase atribuida pelos media aos acontecimentos, aos

problemas, as pessoas (Shaw, 1979, p. 96).

Considerada como um segundo nivel da agenda-setting,
a teoria do enquadramento (ou framing) foi uma das teorias
mais abordadas nos estudos da comunicago nas dltimas déca-
das do século XX e nos primeiros anos do século XXI (Van
Gorp, 2007; Weaver, 2007). Esta teoria diz respeito 2 inter-
pretagdo do que as audiéncias fazem em relagdo a cobertura
medidtica dos acontecimentos, isto €, a forma como deter-
minados assuntos que foram previamente agendados (agen-
da-setting) podem ser pensados. Por outras palavras, esta teo-
ria ndo pretende vir destacar um assunto em relag¢io a outro,
nem de incutir nas audiéncias o que pensar, trata-se sim de
dizer as audiéncias como pensar (Mangana, Pifieiro-Naval
& Morais, 2021). Neste sentido, como acrescenta Correia

(2016), o efeito de framing “ndo se refere tanto a diferencas

sobre o que é comunicado, mas sim a variagées sobre 0 modo
que a informagio ¢ apresentada ou enquadrada e percecio-
nada no discurso publico” (Correia, 2016, p. 7). Apesar de
interligados, a teoria de framing distingue-se da teoria de
agenda-setting por ser definido como um efeito secundério
do agendamento, constituindo uma interpretagio limitada do
conceito uma vez que, segundo Kim, Scheufele e Shanahan
(2002), enquadrar é considerado mais do que simplesmente
real¢ar um determinado assunto em relagio a outros. A nogio
de enquadramento de acordo com Entman (1993) passa, por
selecionar certos aspetos da realidade percebida no texto da
comunicagio por forma a promover a defini¢do particular
de um problema, de uma interpretagio causal, de uma aval-
iagdo moral, e/ou a recomendagio de tratamento para o tema
descrito (Entman, 1993, p. 53).

Foi a partir da investigagio de Entman (1993) em “Framing;
toward a clarification of a fractured paradigm”, que virios
autores como D’Angelo (2002), Reese (2007), Scheufele
(2000) tentaram clarificar e fortalecer o paradigma, a0 mesmo
tempo que o afastam de outras teorias semelhantes pelas suas
multiplas nuances que lhe permitem destaque em qualquer
nivel de comunicagio. Para Goftman (1986) os frames sio
quadros de experiéncia que definem premissas da agio e
540, deste modo, representa¢des mentais que “auxiliam o seu
utilizador a localizar, perceber, identificar e classificar um
ndmero infinito de ocorréncias aparentemente semelhantes”
(Goffman, 1986, p. 21).

Nos estudos empiricos de Elenbaas, Boomgaarden,
Schuck e Vreese (2013) ficou demonstrado que os distintos
enquadramentos sobre um mesmo tema estdo relacionados
com as mudangas de atitudes por parte das pessoas.

Este entendimento de que os enquadramentos not-
iciosos sdo dotados de valéncias préprias, constituiu
um importante contributo para o desenvolvimento
da teoria e real¢a a importancia de se estudarem as
“molduras” construidas pelos media, uma vez que elas
antecedem a prépria compreensio e interpretagio
que os individuos fazem sobre as diferentes temati-

cas (Mangana et al., 2021, p. 245).

Pretendemos até aqui apresentar uma breve contextu-
alizacdo dos principais modelos tedricos e metodolégicos
que fundamentam os efeitos da comunicac¢do de massa.
Consideramos nio s6 a sua evolugio cronoldgica mas tam-
bém o respetivo contexto social, histérico e econémico da
sociedade em que se inserem. Percebemos que os primeiros
estudos defendiam que os media tinham o poder de persuasio

através da emissdo de mensagens recebidas pela audiéncia
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(estimulo), que geravam respostas diretas e imediatas. Numa
segunda fase da investigagio foi afastada a ideia da influén-
cia resultante da causa direta entre o estimulo e a resposta,
direcionando agora as atengdes para a existéncia de varia-
dos fatores que, juntamente com o conteido da mensagem,
podem originar efeitos sobre as audiéncias. Ultrapassadas
as teorias focadas na reacio imediata das pessoas 4s men-
sagens, existiu, segundo DeFleur e Ball-Rokeach (1993), a
necessidade de desenvolver processos que identificassem,
avaliassem e interpretassem as consequéncias a longo prazo
de diferentes sistemas de comunicagio. “A transi¢io dos
efeitos limitados para os efeitos com consequéncias a longo
prazo foi fruto da consciéncia de que as comunicag¢bes nio
intervém diretamente no comportamento explicito somente,
mas tém a tendéncia de influenciar o modo como o desti-
natdrio organiza a prépria imagem do ambiente” (Roberts
apud Wolf, 2005, p. 138).

PARA QUE SERVEM OS MEDIA?

Paralelamente 2 investigacio dos efeitos dos media nas
audiéncias, surge reforgada nas décadas de 70 e 80 por Blumler
e Katz (1974), a Teoria dos Usos e Gratificagdes. Esta Teoria
pretendia identificar o que as pessoas fazem com os media e
ndo o que os media fazem com as pessoas. Contrariamente
as Teorias dos efeitos abordadas anteriormente, esta perspe-
tiva distingue-se pelo seu ponto de partida de observagio da
comunicagdo de massas ser a audiéncia (recetor) e nio o emis-
sor da mensagem. Segundo Blumler e Katz (1974) a Teoria
dos Usos e Gratificagdes assenta nos seguintes pressupostos
basicos: (i) Audiéncia ativa com utiliza¢do dos media com
propésitos especificos e determinados; (ii) Um membro da
audiéncia deter a possibilidade de disseminar a necessidade
da gratificagio; (iii) Os media competem com outras fontes
a possibilidade de satisfazer o publico; (iv) O puablico tem
consciéncia suficiente do uso que ddo aos media, dos seus
interesses e motivos; (v) Somente a audiéncia estd apta a
produzir um juizo de valor sobre os conteidos dos media.

Este modelo dos Usos e Gratificagbes descreve a neces-
sidade como ponto de partida da agio, isto ¢, pretende per-
ceber os motivos que podem levar ao consumo dos media,
como forma de satisfagio das suas necessidades. Autores como
McQuail e Windahl (1993) e Rosengren (1974) salientam
que um motivo para o uso de determinado conteido de um
dado meio de comunicagdo de massas, é a procura da respe-
tiva gratificagdo que, também ela passa a estar incorporada
tanto na estrutura social, como nas caracteristicas individuais,
constituindo indiretamente, um efeito do uso desses media.

Neste sentido, Katz, Blumler e Gurevitch (1973, pp. 20),
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consideram que os media tentam cumprir com a satisfagio
de: (i) Necessidades cognitivas na medida em que permitem
um confronto com outros elementos relativos a temdticas que
os rodeia; (ii) Necessidades afetivas e estéticas, garantindo a
dignidade e a utilidade do seu papel social; (iii) Necessidades
de integracdo ao nivel social, fornecendo bases culturais para
a ascensio social; (iv) Necessidades de integragio ao nivel da
personalidade, com a obtengdo de informagdes relevantes e
conselhos para a vida quotidiana; (v) Necessidades de evasio,
enquadrando devidamente o seu dia-a-dia.

McQuail (2003) acrescenta ainda que a procura na sat-
isfacdo de necessidades resume-se ao que se designa de tip-
ologias de interacio entre os media e os individuos, divid-
indo-as em quatro grandes grupos: (i) Diversdo (na procura
de formas de sair da rotina e dos problemas); (ii) Relagoes
pessoais (na procura de companhia); (iii) Identidade pessoal
(na procura de referéncias préprias e refor¢o dos valores) e
(iv) Seguranca (na procura de informagcio). Estas tipologias
acabam por resumir muitos outros pontos pertencentes  com-
plexa teia das motivagdes, ou gratificagdes procuradas, através
do uso dos media. Este modelo dos Usos e Gratificagoes,
apesar de ter sofrido algumas altera¢oes e melhorias ao longo
do tempo, atingiu o seu auge de influéncia nas décadas de
70 e 80, continuando a sua evolugdo até ao segundo milénio
(Ruggiero, 2000).

Considerando as fases dos estudos dos efeitos aqui
abordadas, constatamos que “hd aqueles que refletem uma
exposicio as mensagens gradual e cumulativa; aqueles que
ocorrem no contexto imediato da exposi¢do da mensagem
e aqueles relacionados com o uso, interpretagio e resposta
das audiéncias” (Oliver, Wooley & Limperos, 2013, p. 411).
Recordando as quatro fases anteriormente descritas relati-
vas aos estudos dos efeitos, importa realcar a existéncia das
seguintes trés grandes classes de efeitos: “aqueles que refletem
uma exposicdo gradual e cumulativa as mensagens; aqueles
que ocorrem no contexto imediato de exposi¢io; e aqueles
relacionados com o uso, interpretagio e resposta das audién-
cias”(Oliver et al., 2013, p. 411). A partir deste resumo sobre
o que foram os estudos dos efeitos, Karl Erik Rosengren
(1994, p. 21) acrescenta que “os efeitos do uso individual dos
media podem nio ser especialmente fortes, mas uma vez que
sdo muitos, variados, generalizados e duradouros, tém que
ser considerados importantes”.

Assim, como vamos verificar mais a frente neste docu-
mento, os media dirigem-se cada vez mais a uma multipli-
cidade de publicos fragmentados, com interesses, habitos e
gostos distintos, cuja constitui¢do deixou obrigatoriamente

de considerar a geografia como um principal fator agregador.
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MEDIA, DESPORTO_E FUTEBOL:
A RELACAO

A relagio da imprensa com o desporto iniciou-se nos finais
do século XIX com o renascimento da antiga tradi¢io dos
Jogos Olimpicos em 1896 (Preuss & Liese, 2011). Contudo,
“o papel dos media sempre foi fundamental para impulsionar
qualquer atividade desportiva” (Gulam, 2016, p. 51), Se por
um lado, o desporto influencia a educagio, as priticas soci-
ais e até a construgdo de identidades e valores culturais dos
individuos; por outro lado, os media produzem, reproduzem
e divulgam informacdes, criam e transmitem eventos, for-
necendo ao publico uma oportunidade para estruturar o seu

conhecimento e compreender o seu valor.

Atualmente, a estreita interagdo entre os media € o
desporto sio indispensdveis. Com uma relagdo de
complementaridade, o desporto precisa da publici-
dade e da projecio dos media para chegar as massas,
ao maior nimero de populagio possivel; enquanto os
media se alimentam de noticias fornecidas pelas difer-
entes modalidades desportivas (Gulam, 2016, p. 51).

Crolley e Hand (2006) mencionam que uma das grandes
responsabilidades da imprensa desportiva, passa por trans-
formar a realidade complexa e multifacetada de um jogo de
futebol, num texto escrito, facilmente compreensivel e estru-
turalmente simples para qualquer leitor.

O futebol desenvolveu-se ao longo dos anos como um
negécio s6lido numa industria de entretenimento tendo os
media, um papel fundamental nesse crescimento. O fute-
bol é uma daquelas formas de cultura que tem sido sujeita
a “mediacio” (Billings, Fei, Lindsey & Tie, 2015) e “medi-
atizagdo” (Boyle, 2017), processos através dos quais se tor-
nou parte do sistema dos media (Horne, 2006) e tornou a
natureza desta relagio efémera (Billings et al., 2015).

Como a modalidade desportiva “mais praticada e difun-
dida pelos media, o futebol transformou-se num veiculo de
expressio de identidade na nossa sociedade, quer para quem
o pratica, quer para quem a ele assiste” (Cardoso, Xavier &
Cardoso, 2007, p. 120). Mais do que o jogo realizado entre
as quatro linhas (Penn, 2016; Quintela, 2020), mais do que
a parte que ¢ visivel, ha um conjunto de outras dimensées
sejam elas politicas, econémicas ou sociais (Daniel, 2016;
Marivoet, 2009; Quintela, 2020), que lhe dio corpo e pro-
jecdo (Ginesta, 2009; Quintela, 2020; Wagg, 2007).

Sobre a relagio do futebol com os media, Lash e Lury (2007)
referem que o jogo de futebol se tornou um instrumento de
comunicagio de massa dada a interagio ativa existente entre

0 jogo e o publico. As grandes competi¢des desportivas sdo

agora espetdculos de media A escala global (Maguire, 2005).
E assim ficil de entender, que os media nio sé constroem a
realidade, como também exercem o seu contributo sobre o
seu publico na defini¢io da percegio da informagio e inter-
pretagdo de cada um. A cobertura medidtica ¢ essencial para
a prépria visibilidade desportiva, possibilitando a ambos um
negécio lucrativo. Ao transmitirem o conhecimento, o espe-
tador recebe todas as informacdes através dos media, mesmo
sem participagdo direta nos eventos relatados.

Assim, o futebol e os media estabelecem uma interde-
pendéncia num relacionamento de interesse comum que
mantém desde hd muito tempo, permitindo a ambos colher
frutos dessa mesma complementaridade (Evens, losifidis &
Smith, 2013). Como referem Real e Mechikof (1992) tra-
ta-se de uma associagio feita de relacionamentos, uma coex-
isténcia onde ambas as partes beneficiam. A histéria mos-
tra-nos que o duplo sentido desta controversa e indissociavel
relagdo, mantém ji uma longa duragio (Bourg & Gouguet,
2005) que ndo depende s6 dos media.

No entanto, ao falarmos da relagio simbidtica entre os
media e o futebol, nio podemos esquecer o papel dos novos
media e da internet. Muito mais que tecnologia, trata-se de
um conjunto de praticas sociais associadas a uma a uma dada
experiéncia (Cardoso, 2013), que em conjunto com os restan-
tes meios (televisio, rddio e jornais) se torna uma poderosa
ferramenta de reconstrugio social. A internet para além de
permitir um elevado nivel de interconexdo e interatividade
(Jarvie, 2006) permite aos media comunicar e informar de
forma praticamente ilimitada (Oliveira, 2017), e em conjunto
com a web e as redes sociais, representam o conjunto mais
abrangente de mudancas no complexo cultural dos meios de
comunicagio social, colocando a énfase do desporto na sua
organizagio em rede (Hutchins & Rowe, 2012).

Correia (2000) destacou, a influéncia que os media exercem
direta e indiretamente sobre o conhecimento, pensamento,
comportamento e atuagio dos seus leitores. Em Portugal,
foram publicadas 589.407 noticias sobre futebol num periodo
compreendido entre 1 de Janeiro e 30 de Novembro de 2018
(Cision,2018) bem como, as radios e televisdes lhe dedicaram
14.550 horas de emissdo nas quais nio se incluem as trans-
missdes de jogos. Destacam-se também as inimeras paginas
nas redes sociais, sites e &/ogs dedicados ao futebol (Gouveia
& Cardoso, 2019; Kumar, 2009). Vemos entio que a comu-
nicagio ¢ fundamental na atividade dos grandes clubes de
futebol, transversal nas sociedades contemporineas, e estd
presente no quotidiano de milhées de pessoas.

Neste percurso de interagio surgem como atores princi-
pais deste fenémeno os jogadores, treinadores e assessores de

comunicagio, os quais deixaram de ter o seu papel de maior
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A influéncia dos media no desporto

descri¢do e anonimato, assumindo-se como protagonistas,
naquilo que pode ser considerado um complexo sistema de
relagGes e interesses, como € o “mundo do futebol” (Pinheiro,
2011). A evolugio deste fenémeno levou as organizagdes
desportivas a criar sistemas de comunicagio mais sofistica-
dos que ao conhecerem mutagdes (Olabe, 2009) e uma maior
centralidade na sociedade (Coelho & Tiesler, 2006; Moragas,
2012), se adaptaram e conseguiram acompanhar os novos
desafios (Moragas, 2012). Este mundo mediatizado, marcado
pela presenca dos media nos clubes (Tench, Ver¢ic, Zerfass,
Moreno & Verhoeven, 2017) onde a perce¢io ganha forca
de realidade, tanto para quem assiste aos fenémenos como
para aqueles que neles intervém (Quintela, 2006).

Embora esta relacdo simbidtica entre o futebol e os
media remonte ao final do século XIX, “tudo indica que este
casamento duradoiro continuard a evoluir no padrio atual”
(McChesney, 1989, p. 67).

Apesar de existirem alguns estudos cientificos sobre esta
temdtica, consideramos que a pesquisa ndo tem acompanhado
a proporgio que este fenémeno exige e tem evidenciando.

CONSIDERACOES FINAIS

Para a compreensio sobre os efeitos dos media, veri-
ficamos que as teorias descritas adotam perspetivas tem-
porais de andlise, focos e intensidades diferentes. Ainda
assim, permitem-nos tragar alguns pontos em comum.
Em todo o caso percebemos que as perspetivas que ado-
tam periodos de andlise de efeitos mais longos, tendem a
realcar as carateristicas estruturais, enquanto as que ado-
tam perspetivas de andlise de efeitos mais curtas, tendem
a realcar as caracteristicas individuais dos recetores das
mensagens, o que pode significar a existéncia de efeitos
dos media indiretos em recetores que ndo estio direta-
mente expostos.

Na verdade, verificamos a existéncia de algumas oscilagdes
no que diz respeito a importéncia atribuida entre os efeitos
dos media e a autonomia do recetor da mensagem, desig-
nadamente na sua capacidade de sele¢do dos contetdos que
lhe chegam direta ou indiretamente. Complementarmente,
percebemos que as teorias apresentadas caminham no
sentido de associar aos efeitos dos média um conjunto de
fatores (motiva¢des, necessidades, circunstincias espe-
cificas, contexto social...) que consciente ou inconscien-
temente determinam os comportamentos de quem estd
exposto as mensagens.

A literatura consultada parece ainda sugerir que os efeitos
dos media podem nao ser considerados fortes, mas uma vez

que sdo muito variados, generalizados e duradouros, tém de
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ser ponderados quanto 4 sua importincia individual. Com
efeito, julgamos pertinente aprofundar as teorias dos efeitos
sobre as audiéncias aplicada ao desporto, seguindo um desenho
experimental que permita reconhecer o poder dos media como
fator intencional ou de influéncia reciproca sobre os receto-
res das mensagens. Neste, como em outro qualquer contexto
especifico, serd importante ter em conta uma infinidade de
fatores socio-econémicos e culturais mas também considerar
o atleta enquanto uma audiéncia ativa, livre, e apta a produ-
zir juizos de valor sobre os conteiidos medidticos que con-
scientemente consume.

De qualquer modo, tratando-se de uma tradicio de longos
anos, e independentemente do campo de aplicagio, os estu-
dos sobre os efeitos da comunicagio de massas continuam
atuais e “ndo se vai extinguir facilmente a crenca nas conse-
quéncias cruciais do curto prazo, bem como nas mais pro-
fundas e de longo prazo” (McQuail, 2003, p. 423). Segundo
autores como Patti Valkenburg e Jochen Peter (2013), conti-
nua em aberto para o futuro as seguintes questdes: “que tipo
de comunicagio, em que tipo de assuntos, trazidos 4 atengdo
de que tipo de pessoas, sob que tipo de condi¢des produzem
que tipo de efeitos?”.
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