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PREFACIO

De acordo com as normas para elaboracdo de dissertacbes do Programa de P4s-
Graduagéo em Ciéncias da Reabilitagdo da Universidade Federal de Minas Gerais, este trabalho
possui quatro partes. Nesse formato, a primeira parte € composta por uma introducgéo expandida,
em que é realizada uma revisao bibliografica sobre o tema, justificativa e objetivos do estudo.
As secOes que se seguem correspondem aos dois artigos desenvolvidos. O primeiro artigo foi
desenvolvido e publicado de acordo com as normas do periddico Journal of Science and
Medicine Sport (ISSN 1440-2440) e o segundo artigo foi elaborado de acordo com as normas
do periédico British Journal of Sports Medicine (ISSN 0306-3674). Por fim, sdo apresentadas
as consideracdes finais, referéncias bibliograficas e os apéndices do mestrado realizado.



RESUMO

O judd é uma arte marcial e esporte olimpico onde as diferencas fisicas e fisiologicas entre
judocas dos sexos masculino e feminino podem contribuir para diferentes valores de incidéncia,
prevaléncia e severidade das lesdes. Além disso, judocas adolescentes sdo submetidos a
esforcos de alta intensidade que requerem forca e amplitude de movimento (ADM) de
diferentes grupos musculares e articulagdes. Com isso, 0s estudos apresentados nesta
dissertacdo objetivaram estabelecer valores de referéncia para testes de desempenho fisico em
judocas adolescentes e comparar a incidéncia, prevaléncia, severidade e perfil de problemas de
salde nessa populacdo. O primeiro estudo forneceu valores de referéncia para forca de preensao
manual, amplitude de movimento (ADM) de ombro e tornozelo e estabilidade dos membros
superiores e inferiores em judocas adolescentes e investigou os efeitos do sexo e da dominancia
sobre os dados. Foram avaliados judocas adolescentes das categorias sub-18 (n=60) e sub-21
(n=77). A preensdo manual foi calculada através do dinamdmetro Jamar, a ADM do tornozelo
foi medida pelo Lunge test, a ADM dos ombros foi mensurada com o auxilio de um
inclindbmetro, e a estabilidade dos membros superiores e inferiores foi avaliada pelo Closed
Kinetic Chain Upper Extremity Stability Test (CKCUEST) e pelo Modified Star Excursion
Balance Test (mSEBT), respectivamente. Nas duas categorias, 0s judocas do sexo masculino
apresentaram maior forca de preensdo manual. Na categoria sub-18, o lado dominante
apresentou maior forca de preensdo manual e o lado ndo dominante das judocas apresentou
menor ADM de rotacdo lateral do ombro quando comparado aos lados dominante e nédo
dominante dos judocas. Além disso, as judocas apresentaram maior ADM de rotacdo medial
dos ombros. Na categoria sub-21, o lado dominante do sexo feminino apresentou maior ADM
de dorsiflexdo do tornozelo do que o lado dominante do sexo masculino e os judocas obtiveram
melhor desempenho no mSEBT. O segundo estudo comparou a incidéncia, prevaléncia,
severidade e perfil de lesbes (de inicio repentino e de inicio gradual) e doencas entre judocas
adolescentes do sexo masculino e feminino. A amostra foi composta de 154 judocas
adolescentes (83 homens e 71 mulheres), os quais preencheram semanalmente o questionario
do Oslo Sports Trauma Research Center questionnaire on health problems (OSTRC-H) durante
30 semanas. O OSTRC-H foi distribuido atraves do Google form, com inicio na primeira semana
da pré-temporada esportiva. A incidéncia, prevaléncia e severidade das doencas e lesdes de
inicio repentino e gradual foram comparadas entre 0s sexos usando o teste t independente
(variaveis com distribuicdo normal) ou o teste U de Mann Whitney (variaveis com distribuicéo
nao normal) com a definido como 0,05. Judocas do sexo feminino e masculino apresentaram
incidéncia de 16,96 e 16,57 lesGes por 1000 atletas-expostos, respectivamente. As judocas
apresentaram maior prevaléncia semanal média de problemas de satde (38,80%) que os judocas
(29,01%). Além disso, as judocas apresentaram maior prevaléncia de lesdes (37,12%) e de
lesGes de inicio gradual (23,92%) do que os judocas. Nao foi observada diferenca entre 0s sexos
em relacdo a severidade das lesdes. Os achados de ambos os estudos indicam que existem
diferencas tanto para prevaléncia dos problemas de salde quanto para variaveis de forca
muscular, ADM e estabilidade dos membros inferiores entre os judocas do sexo feminino e
masculino. Assim, esses dados poderdo ser utilizados para o desenvolvimento e a
implementacao de programas de prevencao de lesGes em judocas adolescentes, considerando a
diferenca entre os sexos, além de orientar a avaliacdo de triagem dos judocas adolescentes
durante a pré-temporada esportiva.

Palavras-chave: Epidemiologia. LesBGes esportivas. Artes marciais. Forca muscular.

Flexibilidade articular.



ABSTRACT

Judo is martial art and Olympic sport where the physical and physiological differences between
sexes may contribute to different incidence, prevalence, and profile of injuries between female
and male youth judokas. In addition, youth judokas are engaged in high-intensity efforts of
intermittent nature that require strength and range of motion (ROM) of different muscles and
joints. With this, the studies presented in this dissertation aimed to provide reference values of
physical performance tests in youth judo athletes and compare the prevalence, severity and
profile of health problems, in addition. The first study provide reference values for handgrip
strength, shoulder and ankle range of motion (ROM) and upper-limb and lower limb stability
for youth judokas of both sexes and investigate the effects of sex and side dominance. A total
of youth judokas from under-18 (n=60) and under-21 (n=77) categories of both sexes were
assessed. Handgrip strength was assessed using a Jamar dynamometer, ankle ROM was
measured by lunge test, shoulder ROM was assessed by an inclinometer and upper-limb and
lower limb stability were assessed by the Closed Kinetic Chain Upper Extremity Stability Test
(CKCUEST) and by the Modified Star Excursion Balance Test (mSEBT). In both categories,
males had greater handgrip strength. In the under-18 category, the dominant side had greater
handgrip strength and the non-dominant side of females had smaller shoulder external rotation
ROM than the dominant side and also than both sides of males. In addition, females had greater
shoulder internal rotation ROM. In the under-21 category, the dominant side of females had
greater ankle dorsiflexion ROM than the dominant side of males and males had better
performance in the mSEBT. The second study compare the incidence, prevalence, severity and
profile of injuries (sudden and gradual onset) and illness between youth female and youth male
judokas. Specifically, 154 youth judokas (83 males and 71 females) completed the Oslo Sports
Trauma Research Center questionnaire on health problems (OSTRC-H) questionnaire during
30 weeks. The OSTRC-H was distributed weekly among the judokas through the Google form
platform, starting in the first week of the sports preseason. The incidence, prevalence, and
severity of illnesses and sudden and gradual onset injuries were compared between sexes using
independent t-test (variables with normal distribution) or Mann Whitney U test (variables with
non-normal distribution) with a set a 0.05. Female and male judokas showed 16.96 and 16.57
injuries per 1000 athletic-exposures, respectively (p=0.383). For average weekly prevalence of
health problems, females judokas (38.35%) showed higher values than youth males judokas
(29.82%). In addition, females had greater prevalence of injuries (p<0.001) and gradual onset
injuries (p<0.001) than males. In the severity of the injuries, there was no statistical difference
between the sexes. The findings of both studies demonstrated that there are differences for
prevalence of health problems and for variables of muscle strength, ROM and lower limb
stability between female and male youth judokas. Thus, these data can provide guidance in the
development and implementation of injuries prevention programs for youth judokas,
considering the difference between sexes, in addition to guide assessment of youth judokas
screening during the sports preseason.

Keywords: Epidemiology. Athletic injuries. Martial arts. Muscle strength. Joint Flexibility.
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1 INTRODUCAO

O jud6 é uma arte marcial e esporte olimpico (POCECCO et al., 2013; LOTURCO et
al., 2017) que envolve habilidades técnicas e taticas complexas (FRANCHINI et al., 2008). Por
ser um esporte de prética competitiva individual e natureza intermitente, os judocas séo
expostos ao contato corporal direto e continuo com os judocas oponentes no decorrer das lutas
(SOUZA et al., 2006). Dessa forma, devido a alta demanda e por ser um esporte de contato, 0
judd é uma modalidade esportiva com alto risco de lesdes (KIM et al., 2015; POCECCO et al.,
2013; AKOTO et al., 2017), sendo que essas lesdes podem ser de inicio repentino (agudas) e
de inicio gradual (overuse). Lesdes de inicio repentino sdo aquelas associadas a um evento
especifico e claramente identificavel (CLARSEN et al., 2014; BAHR et al., 2020), enquanto as
lesbes de inicio gradual ndo séo relacionadas a um evento especifico, mas provavelmente
decorrentes de sobrecarga subméaxima ao sistema musculoesquelético associada a tempo
insuficiente para adaptacéo estrutural do tecido a demanda imposta (CLARSEN et al., 2014;
DIFIORI et al., 2014). Miarka et al. (2018) demonstraram que a incidéncia de lesdes de inicio
repentino nos judocas durante 0 Campeonato Mundial de Judé de 2013 foi de 47,5 lesGes por
1000 atletas-expostos. No entanto, a incidéncia de lesdes de inicio repentino no judd ndo é
consensual (MIARKA et al., 2018; POCECCO et al., 2013), com resultados variando entre
34,3 (JAMES et al., 2013) e 106,7 (PIETER et al., 1997) lesdes por 1000 atletas-expostos.
Portanto, embora estudos prévios tenham investigado as taxas de lesdes de inicio repentino em
judocas em eventos esportivos, a incidéncia dessas lesfes e das lesdes de inicio gradual em
jovens atletas de judd ao longo da temporada esportiva ainda ndo foi adequadamente

investigada.

A profissionalizacdo precoce de judocas adolescentes pode estar atrelado ao aumento
da competitividade entre os atletas dessa faixa etaria, 0 que pode contribuir para 0 aumento do
risco de lesdes. Por exemplo, Post et al. (2017) demonstraram que atletas jovens que
participaram de seu esporte primario durante mais horas por semana do que os anos de idade
tiveram 34% mais chances de relatar uma lesdo no ano anterior. Além disso, esses autores
também demonstraram que atletas altamente especializados tinham 59% mais chances de
relatar uma lesdo anterior de qualquer tipo, e 45% mais chances de relatar uma leséo de inicio
gradual no ano anterior. Especificamente no judd, Frey et al. (2004) demonstraram entre
judocas jovens e adultos que a faixa etaria mais nova apresentou maior prevaléncia de lesdes,
0 que pode ser explicado pelo fato de judocas mais jovens serem expostos a elevados niveis de

competicdo em uma fase que ainda estdo em processo de aprimoramento das suas habilidades
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técnicas e taticas. Além disso, as diferencgas nas taxas de maturacao puberal entre sexos durante
a adolescéncia pode contribuir para o aumento do risco de lesdes em faixas etarias distintas em
judocas adolescentes do sexo masculino e feminino. Especificamente, as mulheres atingem a
maturidade puberal mais cedo do que os homens (GOULEME et al., 2018), tendo como
consequéncia o aumento do risco de lesdes devido ao surto de crescimento durante a
adolescéncia. Nesse sentido, Costa et al. (2017) relataram que atletas do sexo feminino que
passaram por esse surto de crescimento foram mais suscetiveis a lesdes de inicio repentino e
gradual. Esse quadro pode estar relacionado as intensas modificagdes na coordenacdo motora e
nas propriedades mecénicas dos tecidos, como por exemplo, aumento da frouxidao ligamentar
devido ao desequilibrio entre forca muscular e flexibilidade durante essa fase (COSTA et al.,
2017; JAYANTHI et al., 2015). Por essa razéo, o acompanhamento das lesdes em judocas
adolescentes por meio dos sistemas de vigilancia de lesbes pode auxiliar em estratégias de
prevencdo e na melhor compreensao das diferencas na incidéncia, prevaléncia e severidade das

lesGes esportivas entre os judocas feminino e masculino.

Sistemas de vigilancia de lesdes séo definidos como a coleta continua de dados sobre a
ocorréncia de qualquer problema de satde, como lesdes, doencas e fatores de risco relacionados
(VAN MECHELEN et al., 1992; TIMPKA et al., 2014; FINCH et al., 1997). Dessa forma,
entre esses sistemas, diferentes métodos podem ser utilizados para a medicdo de lesdes
esportivas (FULLER et al., 2006; CLARSEN et al., 2014; CLARSEN et al., 2015). Por
exemplo, métodos que definem lesGes como aquelas que dependem de um inicio claramente
identificavel e que usam a duracdo do tempo de afastamento do esporte (“time loss”’) como
unico meio de medir a severidade, podem ser inadequados para medir lesdes de inicio gradual
(BAHR, 2009). Nesse contexto, o fato de o inicio dos sintomas e a incapacidade provocados
pelas lesdes de inicio gradual serem progressivos permite que os atletas, frequentemente,
continuem a treinar e competir, apesar da existéncia da lesdo (BAHR, 2009). No judd, estudos
epidemiologicos realizaram o rastreio de les6es baseados no critério de afastamento do esporte,
0 que pode ter contribuido para capturar as lesdes de inicio repentino em detrimento das les6es
de inicio gradual (AKOTO et al., 2017; CIERNA et al., 2019).

Em relacdo as regides mais acometidas por les6es, Pocceco et al. (2013) demonstraram
em uma revisao sistematica que as areas anatbmicas mais acometidas no judé séo joelho (28%),
ombro (22%) e maos/dedos (30%) onde diferencas estastisticas entre os sexos ndo foram
encontradas. Dessa forma, técnicas de arremesso como, por exemplo, seoi nage, sdo

consideradas de alto risco para lesbes no ombro, uma vez que os arremessos dos adversarios ao
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chdo séo realizados por cima do ombro ocorrendo entdo, uma sobrecarga na entdo articulagéo
(BARSOTTINI et al., 2006; RUKASZ et al., 2011; STERKOWICZ et al.,, 2013). Em
contrapartida, em razdo dos membros superiores serem altamente sobrecarregados durantes as
lutas, devido a constante interacdo de puxar e empurrar o judogi (uniforme) do oponente a fim
de atacar e se defender, os judocas necessitam de diferentes técnicas de preensdo manual (kumi-
kata) (FRANCHINI et al., 2013; STERKOWICZ et al., 2016). Nesse sentido, isso faz com que
as articulacOes das maos/dedos sejam sobrecarregadas e sejam mais susceptiveis a um nimero
maior de lesdes (BONITCH-GONGORA et al., 2012; FRANCHINI et al., 2018). Além disso,
técnicas de perna (por exemplo, osoto-gari) estdo diretamente relacionadas a prevaléncia de
les6es no joelho. Com isso, Koshida et al. (2014) demonstrou que cerca de 18,6% das lesdes
do ligamento cruzado anterior (LCA) do joelho foram ocasionados apds a execucao da técnica
osoto-gari. Foi observado que devido a forga provocada pelo oponente durante a execugéo do
golpe, houve um movimento rotatério da parte superior do corpo do judoca sobre o membro
inferior fixado no chao, causando assim a ruptura do LCA (KOSHIDA et al., 2014). Portanto,
conhecer a prevaléncia e severidade das lesGes nos judocas de ambos 0s sexos pode ser um
caminho inicial para futuras estratégias de prevencdo de lesbes. Alem disso, conhecer valores
de referéncia de fun¢des musculoesqueléticas necessarias para a pratica do judo e que sejam
especificos para sexo, faixa etaria e lado podem facilitar a identificacdo de judocas com
deficiéncia nessas func@es e assim intervir sobre as mesmas precocemente, o que também pode
ajudar a reduzir o risco de lesdes e melhorar desempenho.

Diferencas anatémicas, fisioldgicas e técnicas entre judocas adolescentes do sexo
masculino e feminino podem contribuir para diferentes prevaléncias de lesdes e diferentes
demandas musculoesqueléticas entre 0s sexos durante as lutas. Dessa forma, Sterkowicz et al.
(2013) demonstraram que diferencas tecnicas e taticas entre judocas podem ocorrer durante a
execucdo dos golpes, ja que os homens se beneficiam de maior forca para atacar o oponente,
enquanto as mulheres podem compensar a menor for¢a usando técnicas que exigem maior
flexibilidade e amplitude de movimento (ADM). Partindo desse entendimento, pode-se afirmar
que as técnicas de arremesso no judé possuem uma demanda significativa de forca, estabilidade,
flexibilidade e ADM de rotacdo medial e lateral sobre a articulacdo do ombro, uma vez que 0s
judocas adolescentes precisam projetar o oponente ao chdo sobre os ombros. Sendo assim,
Barsottini et al. (2006) relataram que, ao comparar as técnicas de arremesso com outros tipos
de técnicas, a primeira obteve maior taxa de lesdo entre os judocas adolescentes de ambos 0s

sexos (23%). Dessa forma, o entendimento e a mensuracdo de fatores musculoesqueléticos
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oriundos da demanda do judd como, por exemplo, ADM de rotacdo medial e lateral dos ombros,
podem auxiliar na compreensao de estratégias de prevencdo de lesdo considerando as diferentes
demandas entre 0s sexos.

Durante as lutas, os judocas adolescentes do sexo feminino e masculino se envolvem
em esforcos de alta intensidade para a adequada execucdo dos golpes. Um componente
essencial para o sucesso das técnicas no judé sdo as técnicas de preensdo manual (kumi-kata),
que fornecem suporte basico para a execuc¢do de todas as outras técnicas envolvidas no esporte
(DIAS et al., 2012). Sendo assim, considerando que os judocas passam cerca de 50% do tempo
da luta buscando a aderéncia no judogi (uniforme) do adversario (FRANCHINI et al., 2013;
MARCON et al., 2010), a capacidade do judoca de manter a forca de preensdo manual € um
importante aspecto durante o combate. Portanto, devido a importancia de uma adequada forca
de preensdo manual nas lutas, conhecer valores de referéncia em judocas adolescentes de ambos
0s sexos pode ser atil a fim de definir de identificar quais judocas que se beneficiariam de

intervengdes preventivas.

Para que os judocas adolescentes atinjam o ippon (“golpe perfeito”) com menor risco
de lesGes, sdo necessarios adequados niveis de for¢ca muscular, ADM de diferentes articulacdes
(por exemplo, ombro e tornozelo) e estabilidade postural (POCECCO et al., 2013; PERROT et
al., 2000). Sendo assim, a estabilidade postural dindmica dos judocas adolescentes €
constantemente desafiada devido as rapidas e continuas perturbacfes internas e externas
impostas durante as lutas (PERRIN et al., 2002). Por exemplo, o judoca oponente tenta
constantemente perturbar o equilibrio do seu adversario para joga-lo no chdo e
consequentemente vencer a luta (PERROT et al., 2000). Da mesma forma, o judoca adversario
também estd constantemente movendo o seu centro de massa para atacar ou se defender do
oponente, 0 que ocorre simultaneamente com modificacdes na base de apoio (por exemplo,
apoio bilateral dos pés para apoio unilateral do pé) (PERROT et al., 2000). Somado a isso, 0
desempenho e a estabilidade durante a realizacdo de atividades que demandam movimento do
centro de massa corporal a frente com o pé fixo no solo, como o jud6, sdo influenciados pela
interacdo entre diversos componentes, entre eles a disponibilidade de ADM de dorsiflexdo do
tornozelo (GRIBBLE et al., 2012; HOCH et al., 2011).

A presente dissertacdo consiste de dois estudos. O primeiro € um estudo transversal cujo
objetivo foi fornecer valores de referéncia para forca de preensdo manual, ADM de ombro e
tornozelo e estabilidade de membros superiores e inferiores em judocas adolescentes, além de

investigar os efeitos da dominancia entre os sexos. O segundo estudo é um estudo longitudinal
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que teve como objetivo descrever e comparar a prevaléncia, severidade e perfil de lesdes (de
inicio repentino e gradual) e doengas entre judocas adolescentes de ambos os sexos durante 30

semanas de uma temporada esportiva.
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Objectives: To provide reference values for handgrip strength, shoulder and ankle range of motion
(ROM) and upper-limb and lower limb stability for youth judokas of both sexes and investigate the
effects of sex and side dominance.

Design: Cross-sectional

Methods: A total of 137 youth judokas from under-18 (n=60) and under-21 (n=77) categories of both
sexes were assessed. Handgrip strength was assessed using a Jamar dynamometer, ankle ROM was
measured by lunge test, shoulder ROM was assessed by an inclinometer and upper-limb and lower
limb stability were assessed by the Closed Kinetic Chain Upper Extremity Stability Test and by the
Modified Star Excursion Balance Test (mSEBT).

Results: In both categories, males had greater handgrip strength. In the under-18 category, the
dominant side had greater handgrip strength, the non-dominant side of females had smaller shoulder
external rotation ROM than the dominant side and also than both sides of males, and females had
greater shoulder IR ROM. In the under-21 category, the dominant side of females had greater ankle
dorsiflexion ROM than the dominant side of males, the dominant sides and females had greater
shoulder ER ROM, and males had better performance in the mSEBT.

Conclusion: This study provided reference values for handgrip strength, shoulder and ankle ROM,
upper and lower limb stability for youth judokas, which can be used to guide assessment during
preseason. Sex influenced on shoulder ER and IR ROM, handgrip strength and lower limb stability. In

addition, side dominance influenced on shoulder ER ROM and on handgrip strength.

Key words: martial arts; muscle strength; postural balance; joint flexibility.



45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

19

Practical implications

This study provides reference values of handgrip strength, shoulder and ankle mobility, and
upper and lower limb stability that might be used by health professionals and youth judokas to
guide screening assessment during preseason.

Female judokas have higher shoulder mobility on the dominant side than male judokas in
under-18 and under-21 categories, which might be explained by the different techniques used
during fights.

Female youth judokas from under-18 category showed better performance for dynamic
postural stability than male youth judokas from the same age category. This finding suggests
that the maturation in postural control occurs later in male judokas than in females judokas,

which should be considering during pre-season assessment of judokas under 18 years of age.
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Introduction

Judokas are engaged in high-intensity efforts of intermittent nature that require strength and
range of motion (ROM) of different muscles and joints.>? In addition, during fights, judokas assume
different postures and bases of support to attack and defend from the opposing judoka. These skills
demand postural stability under variable demands.? Therefore, if the judoka does not have the required
muscle strength, joint ROM and postural stability to cope with the sport’s stress, he or she is at
increased risk for injury. This might be particularly relevant for youth judokas (i.e. 16 to 20 years),
since Frey et al.® observed that youth judokas have higher injury rates than older judokas. This finding
may be explained by the fact that the competition level between youth judokas is high, but they are
still improving their tactical and technical skills and changing their body functions, such as muscle

strength and postural stability.

Reduced upper extremity ROM and muscle strength compromise the performance* and are
related to shoulder pain in judokas.* For example, a previous study demonstrated that youth judokas
with shoulder pain have smaller shoulder internal and external rotation ROM when compared to
asymptomatic youth judokas.* These findings may be explained by the fact that different judo
techniques require proper shoulder strength, stability, and internal and external rotation ROM,® such
as throwing techniques (e.g. nage-waza),® when the judoka has to project the opponent to the floor
over the shoulders. Specifically, these techniques were responsible for the highest injury rate (23%) in
youth judokas.” In addition, the upper limbs are highly loaded during fights because they are
constantly pulling and pushing the opponent’s judogi (i.e. uniform) in order to attack and defend.®®
Therefore, judokas need proper handgrip strength to sucessfully perform the different gripping

techniques (i.e. kumi-kata).**!*

Judokas dynamic postural stability is constantly challenged during fights due to fast and
continuous internal and external perturbances to the body center of mass.* For example, the opponent
is constantly trying to perturb the judoka balance to throw him/her to the floor and consequently win
the fight.? Similarly, the judoka is also constantly moving his/her own body center of mass to attack or

defend from the opponent, which frequently occurs simultaneously with modifications of the judoka
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base of support (e.g. bilateral feet support to unilateral foot support). Proper postural stability requires
appropriate joint ROM, strength, and neuromuscular control.** In this context, a previous study has
demonstrated that deficit in ankle dorsiflexion ROM is associated with reduced dynamic postural
stability during tasks that require ankle dorsiflexion ROM.* Thus, knowing the reference values for
dynamic postural stability, handgrip strength and shoulder and ankle ROM for youth judokas might
help to identify judokas that lack proper levels of these body functions and are probably at higher risk

of injuries.

Anatomical, physiological and technical differences between male and female judokas,*
between dominant and non-dominant sides and between different age categories might influence on
the reference values for this population. Therefore, useful reference values must be specific for age
category, sex and side. However, literature lacks reference values for youth judokas. The purpose of
this study was to provide reference values of handgrip strength, upper limb stability, shoulder and
ankle ROM, and dynamic postural stability for the dominant and non-dominant sides of judokas
between 15-20 years of both sexes. In addition, we also investigated the main and interaction effects

of sex and side dominance on these variables.
Methods

Youth judokas (i.e. between 15 and 20 years of age) were included in this study. Judokas were
recruited from a training organized by the Brazilian Judo Confederation (CBJ) during pre-season.
This training is for judokas of the national Brazilian team and selected judokas that compete at the
national or international level. A total of 137 youth judokas (72 males and 65 females) participated in
this study. The judokas were divided into two age categories: judokas from the under-18 category (15
to 17 years), and from the under-21 category (18 to 20 years). Inclusion criteria were: (1) be a judoka,
(2) age between 15 and 20 years and (3) participate in national and/or international judo competitions.
Judokas who reported injury or pain that could interfere with test results were excluded from the study
(8 males and 5 females). The reasons for exclusion were knee (N = 5), shoulder (N = 5) and wrist (N
= 3) pain. This study was approved by the University's Research Ethics Committee (protocol number:

99684718.6.0000.5149).
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Parental consent, judoka assent, and a demographic questionnaire were completed prior to
administering the test battery. Limb dominance was determined as the hand used to write with and the
foot used to kick a ball as far as possible. Tests for muscle function, joint ROM and dynamic postural
stability were organized in five different stations. The same examiners performed all tests in all of the
participants. One examiner was responsible for each station, except for the Closed Kinetic Chain
Upper Extremity Stability Test (CKCUEST) station, where two examiners were responsible for the
test. Judokas were recruited in groups of five (one for each testing station). Groups rotated between
testing stations according to a pre-set order. They had one-minute rest between each station. Before
data collection in each station, the examiners provided verbal and visual instructions about the

performance of each test to the youth judokas.

We used the lunge test to assess ankle dorsiflexion ROM following the methods proposed by

Bennel et al.*®

. One line was drawn on the floor and another was placed vertically on the wall. The
foot of the assessed side was placed on the line, perpendicular to the wall. The judoka was instructed
to move the knee of the assessed side forward, until it touched the line drawn on the wall without
raising the heel of the floor and without rotation trunk and pelvis. An analog inclinometer was

positioned 15 cm below the tuberosity of the tibia, which allowed the measurement of the angular

value of the shank relative to the vertical axis.

The passive shoulder internal and external rotation ROM was measured by an inclinometer
positioned proximal to the styloid process of the ulna on the dorsal side of the forearm. The judoka
was positioned in supine position with the arm abducted at 90° and the elbow flexed at 90°. A towel
roll was positioned under the humerus to hold it at approximately 10 to 15° of horizontal adduction.*’
During the shoulder internal and external rotational movements, the examiner stabilized the scapula
with one hand, using a caudally and medially directed force to avoid compensatory movements. The

ROM was measured when the first resistance against internal and external rotation occurred.

The handgrip strength was measured with the Jamar dynamometer (Sammons Preston,
Bolingbrook, IL, USA) following the protocol of the American Association of Hand Therapy

(ASHT).®™ The participant sat in a chair, with the shoulder slightly adducted, the elbow flexed at 90°,
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the forearm in neutral position between pronation and supination and with the wrist between 0 and 30°
of extension. The handle of dynamometer was set at the second position.* During the test, judokas
were verbally encouraged to perform maximum handgrip strength. The handgrip strength data were

multiplied by 9.80665 to be converted into Newtons (N) and then normalized by body mass.

Upper-limb stability was assessed with CKCUEST following the recommendations of Tucci
et al.,” where the judokas adopted arm flexed position (men) and semi-flexed position (women). The
starting position of judokas was one hand on each piece of tape, with the hands 91.4 cm apart, while
remaining in the push-up position. After that, judokas alternatively touched the opposite hand, for a
period of 15 seconds with a 45 seconds break between trials. Two examiners conducted this test, one
counted the touches, and other one controlled the timing. One trial was performed in order to
familiarize with the test prior to the execution of the three trials of the actual test. The average number
of touches during the three trials was calculated. In addition, the power score was calculated as the
average number of touches multiplied by 68% of body mass divided by 15.%

Modified star excursion balance test (MSEBT) was used to measure dynamic postural
stability. The methods proposed by Plisky et al.?* were followed. Initially, the judoka performed the
mSEBT with dominant lower limb as the support limb on three metric lines aligned in three different
directions. Judokas practiced six trials on each leg in each of the three reach directions for
familiarization.? After that, maintaining the support limb, the judoka was instructed to reach three
times, in each direction, with the swing limb in the anterior, posteromedial and posterolateral
direction. The test was repeated or discarded if the judoka (1) could not maintain the unipodal
support, (2) suspended or moved the support foot, (3) could not return to the starting position with the
reaching foot or (4) used the reach indicator for stance support.* The lower limb limb length of both
sides were measured from the anterior superior iliac spine to the most distal portion of the ipsilateral
medial malleolus with tape measure.? The composite reach score was calculated by summing the
three reach directions, divided by three times the lower limb length, and then multiplied by 100.%

This composite score was used for analysis.
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A pilot study with 8 participants was conducted to determine the intraclass correlation
coefficient (ICC) for ankle dorsiflexion ROM (ICC 3,3: 0.82; Confidence interval (C1)95%: 0.32-
0.96; Standard Error Measurement [SEM]: 1.87 degrees), shoulder internal (ICC 3,3: 0.95; C195%:
0.81-0.99; SEM: 3.07 degrees) and external rotation (ICC 3,3: 0.90; CI195%: 0.57-0.97; SEM: 2.79
degrees) ROM, and modified star excursion balance test (MSEBT) in the anterior (ICC3,3: 0.97;
CI195%: 0.22-0.99; SEM: 0.45 cm), posteromedial (ICC3,3: 0.77; C195%: 0.22-0.95; SEM: 4.16 cm),
and posterolateral (ICC3,3: 0.82. CI195%: 0.33-0.96; SEM: 3.96 cm) directions. For each test, we
considered the mean of three measures for each side.

All of the tests were performed three times and the average of the three measurements was
taken for the statistical analysis. Data were tested for normal distribution using the Kolmogorov-
Smirnov test. All variables were normally distributed, except for the composite score of the mSEBT.
Descriptive statistics were performed for all of the variables. Mixed analysis of variance (ANOVA)
with one within factor (side) and one between factor (sex) were used to test the main effects of
dominance and sex on handgrip strength, shoulder and ankle ROM, and dynamic postural stability, as
well as the interaction effects, for each age category. Pre-planned contrasts were used to investigate
interaction effects. For the CKCUEST data, male and female participants were compared using
independent t-tests, one for each age category. All statistics tests were performed using the SPSS

software (version 22.0).

Results

A total of 137 youth judokas (72 males and 65 females) participated in this study. The under-
18 category had 59 judokas (29 males and 30 females) with mean age of 15.31 years (SD 0.96), mean
mass of 63.98 kg (SD 15.11), and mean height of 167.00 cm (SD 0.09). The females and males of this
category had 8.47 (SD 3.44) and 9.75 (SD 2.84) years of judo practice, respectively. The under-21
category had 78 judokas (43 males and 35 females) with mean age of 18.01 years (SD 0.89), mean
mass of 71.07 £ 20.00 kg, and mean height = 169.00 cm (SD 0.10). The females and males of this

category had 10.96 (SD 2.95) and 11.00 (SD 3.08) years of judo practice, respectively.
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Table 1 presents the reference values and the results of the ANOVAs for the under-18
category. There was an interaction effect between side and sex for the shoulder ER ROM. More
specifically, the non-dominant side of the female judokas had smaller shoulder ER ROM than the
dominant side and also than both sides of the male judokas (p < 0.001). There were also main effects
of sex for handgrip strength and for shoulder IR ROM. More specifically, females had lower handgrip
strength and greater IR ROM than males. In addition, there was a main effect of side on handgrip
strength, with the dominant side showing higher handgrip strength. For the CKCUEST, females and
males had 29.01 (5.11) and 24.32 (3.72) touches, respectively, and this difference was statistically
significant (p = 0.011). In addition, the power score of CKCUEST were 80.78 (22.43) for females and
74.07 (21.80) for males (p = 0.044). All of these differences were greater than the variables standard

error of measurements.

Insert_Table_1 near_here
Table 2 presents the reference values and the results of the ANOVAs for the under-21

category. There was an interaction effect for the ankle dorsiflexion ROM. More specifically, the
dominant side of the female judokas had greater ankle dorsiflexion ROM in comparison to the
dominant side of the male judokas (p < 0.001). There were also main effects of sex for shoulder ER
ROM, handgrip strength and mSEBT. More specifically, females had greater shoulder ER ROM and
lower handgrip strength and mSEBT than males. In addition, there was a main effect of side on
shoulder ER ROM, with the dominant side showing higher shoulder ER ROM. As expected, males
had greater handgrip strength than females (p < 0.001). For the mSEBT, male judokas had greater
composite reach distance than female judokas (p = 0.050). Finally, for the CKCUEST, females and
males had 31.26 (4.57) and 29.46 (6.07) touches, respectively, and this difference was statistically
significant (p < 0.001). The power score of the CKCUEST were 88.50 (22.77) for females and 102.49
(30.71) for males (p = 0.024). As for the under-18 category, all of these differences were above the
standard error of measurement.

Insert_Table_2 near_here

Discussion
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This study provided normative reference values for handgrip strength, shoulder and ankle
ROM, upper-limb stability and dynamic postural stability in judokas from under-18 and under-21
categories of both sexes. In addition, we also investigated the main and interaction effects of sex and
side dominance on these variables. The results showed main effect of side on the handgrip strength of
the under-18 category and on the shoulder ER ROM of the under-21 category. In addition, sex
influenced handgrip strength of both age categories, shoulder IR ROM of the under-18 category and
shoulder ER ROM and mSEBT of the under-21 category. Interaction effects of sex and side were
demonstrated for shoulder ER ROM of the under-18 category and for ankle dorsiflexion ROM of the

under-21 category.

The reference values provided in the present study might be used during pre-season screening
tests of youth judokas of both sexes to define which judokas are of interest of preventive
interventions. In comparison to previous studies with adult judokas, our youth judokas had lower

h,23'24

handgrip strengt which might suggest that youth judokas are still changing their body functions

as a result of sports training. Besides that, these differences between adult and youth judokas might be

consequent to differences in the methods used for data reduction, since most of previous studies'®?

t'19

did not follow the recommendations of the ASHT for handgrip strength measurement.™ Considering

the demand for dynamic postural stability in judo, we also provided reference values for the mSEBT,
which were lower than the findings of previous studies with youth rugby and basketball players.?-%
These differences might be explained by the different demands of each sport. For example, basketball

players need to make sudden and fast changes of direction more often than judokas, and consequently

may develop greater dynamic postural control.

A previous study® has demonstrated that the shoulder is one of the most common sites of
injuries in judo, especially in youth judokas. Therefore, due to the high demand on the shoulder joint
during fights and training sessions along with the high frequency of injuries in this joint, shoulder
mobility is frequently assessed during preseason screening tests. This study provided reference values
for joint mobility that are required for judo practice, such as shoulder IR and ER ROM. Proper

shoulder ER and IR ROM are necessary during the execution of different judo blows, such as
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throwing techniques (nage-waza).® In addition, we showed that the non-dominant side of the male
judokas in the under-21 category and that the non-dominant side of female judokas had lower

shoulder ER ROM than the dominant side and both sides of males in the under-18 category.

As expected, there were several differences between males and females for most of the
variables in both age categories. For example, female judokas had greater shoulder IR ROM than
male judokas in under-18 category and greater shoulder ER ROM in the under-21 category, which can
be explained by the fact that women have higher joint laxity than men.?’ In addition, while male
judokas more often use strength to attack the opponent, female judokas might compensate the lower
strength by using techniques that require greater flexibility and joint ROM during fights.?
Surprisingly, for the mSEBT, males had better performance in the under-21 category and there was a
trend towards difference in the opposite direction in the under-18 category. It has been demonstrated
that maturation in postural control may extend beyond 16 years of age and occurs later in males than
females,? which may be explained by later pubertal maturity of boys.? Therefore, the findings of the
present study suggest that male judokas achieve full postural control during challenging situations

later in life than female judokas.

There were also some effects of side dominance on the assessed variables for both age
categories. For both age categories, the dominant side had greater shoulder ER ROM than the non-
dominant side. In addition, in the under-18 category, the dominant side had greater handgrip strength
than the non-dominant side. In judo, differences in shoulder ROM and handgrip strength between

sides may be related to the relatively asymmetric characteristic of the sport.*

The reference values provided by this study were obtained during preseason, which might
limit the external validity of these data for other phases of season, especially for the strength and
stability variables, since it is expected that youth judokas improve performance on these variables
during preseason.®® Future studies could investigate if these variables change throughout season and
also provide reference values for other phases of season. We chose the preseason since most of the
screening tests are implemented early in season to guide establishment of specific injuries prevention

programs throughout season.
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Conclusion

This study provided reference values for handgrip strength, upper limb stability, shoulder and
ankle ROM, and dynamic postural stability for judokas of both sexes from under-18 and under-21
categories during preseason. These reference values can be used to guide screening assessment of
judokas of both sexes between 15 and 20 years of age during preseason. In addition, we also
demonstrated the main and interaction effects of sex and side dominance on these variables. There
were sex-side interaction effects for ankle and shoulder ROM, main effect of sex on shoulder ER and
IR ROM, handgrip strength and mSEBT and main effect of side dominance on shoulder ER ROM and

handgrip strength.
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Table 1. Reference values (mean and SD) for ankle dorsiflexion range of motion (ROM), shoulder internal and external rotation ROM, handgrip strength and

mSEBT for category under-18 in both sexes and the results of the statistical comparisons side, sex and interaction of sides and sexes.

Variables Female Male Side Sex Side*Sex

(n) D ND (m) D ND p-value F p-value F p-value F
Ankle
Dorsiflexion 30 46.63 44.76 30 45.79 45.54 0.062 3.62 0.983 0.00 0.151 2.12
ROM (6.15) (6.27) (6.16) (6.27)
(degrees)
Shoulder IR 30 92.02 92.65 30 86.51 85.20 0.783 0.07 0.004* 9.01 0.434 0.62
ROM (9.07) (9.64) (9.07) (9.63)
(degrees)
Shoulder 30 91.79 71.69 30 92.23 91.67 0.005% 8.65 0.005%* 8.72 0.003* 9.66
ER ROM (13.48) (21.74) (21.75) (13.47)
(degrees)
Handgrip 30 4.44 4.15 30 5.37 491 0.028* 5.08 0.002* 10.78 0.559 0.34
strength (0.98) (1.32) (1.02) (1.36)
(N/kg)
mSEBT 30 85.31 85.12 30 80.32 80.48 0.968 0.00 0.160 2.02 0.700 0.15
(cm) (12.89) (12.84) (12.89) (12.84)

n, sample size; N/'kg, Newton/kilogram; cm, centimeter; ROM, range of motion; IR, internal rotation; ER, external rotation; mSEBT, Star excursion balance test
modified; D, dominant; ND, non-dominant; *, statistical significant results for a = 0.05.
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Table 2. Reference values (mean and SD) for ankle dorsiflexion range of motion (ROM), shoulder internal and external rotation ROM, handgrip strength and

mSEBT for category under-21 in both sexes and the results of the statistical comparisons side, sex and interaction of sides and sexes.

Variables Female Male Side Sex Side*Sex

(n) D ND (n) D ND p-value F p-value F p-value F
Ankle
Dorsiflexion 35 47.03 45.18 42 43.84 44.35 0.080 3.16 0.106 2.68 0.003* 9.76
ROM (5.82) (5.51) (5.71) (5.42)
(degrees)
Shoulder IR 35 87.90 89.43 42 86.00 85.67 0.566 0.33 0.202 1.65 0.369 0.81
ROM (9.83) (12.82) (9.66) (11.37)
(degrees)
Shoulder 35 102.84 97.15 42 91.65 86.97 <0.001* 13.72 <0.001* 17.01 0.721 0.12
ER ROM (13.27) (12.77) (13.04) (12.54)
(degrees)
Handgrip 35 4.79 4.76 42 5.46 5.36 0.386 0.76 0.010% 6.74 0.798 0.21
strength (1.15) (1.13) (1.15) (1.13)
(N/kg)
mSEBT 35 77.46 78.01 42 84.67 84.81 0.359 0.85 0.051% 3.95 0.578 0.31
(cm) (15.61) (15.73) (15.34) (15.46)

n, sample size; N/'kg, Newton/kilogram; cm, centimeter; ROM, range of motion; IR, internal rotation; ER, external rotation; mSEBT, Star excursion balance test
meodified; D, dominant; ND, non-dominant; *, statistical significant results for a = 0.05.
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Objective: To describe and compare the incidence, prevalence, severity and profile of injuries (acute
and overuse) and illness between youth female and youth male judokas during 30 weeks of a sports
season.

Methods: A total of 154 youth judokas (83 males and 71 females) were assessed. We conducted a
prospective 30-week follow-up study on acute and overuse injuries and illness among youth female
and male judokas through the Oslo Sports Trauma Research Center questionnaire on health problems
(OSTRC-H). Every week, the OSTRC-H was sent to all youth judokas electronically, starting in the
first week of preseason. The incidence, prevalence, and severity of illnesses and acute and overuse
injuries were compared between sexes using independent t-test (variables with normal distribution) or
Mann Whitney U test (variables with non-normal distribution) with o set a 0.05.

Results: Female and male judokas showed 16.96 and 16.57 injuries per 1000 athletic-exposures,
respectively (p=0.383). Female judokas showed higher average weekly prevalence of health problems
(38.80%) than male judokas (29.01%). In addition, females had greater prevalence of substantial
health problems (p<0.001), injuries (p<0.001), and overuse injuries (p<0.001) than males.
Conclusion: There were no differences in incidence of injuries between sexes. Youth female judokas
showed higher prevalence of all health problems than youth male judokas. For both sexes, knee and
shoulder were the most affected joints for acute and overuse injuries, respectively. These findings
might be used to guide the design and implementation of injuries prevention programs for youth

judokas from both sexes.

Key words: epidemiology, athletes, martial arts, athletic injuries.



46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

36

Introduction

Judo is martial art and Olympic sport that consists of individual competitive practice, where
judokas have direct and continuous body contact with the opponent during fights.* The increase in
competitiveness among youth judokas has led to the early professionalization of this population, which
may increase their risk of injuries. For example, Post et al. found that youth athletes that participated
in their primary sport for more hours per week than their years of age, were 34% more likely to report
an injury in the previous year. They also demonstrated that highly specialized athletes were 59% more
likely to report a previous injury of any kind, and 45% more likely to report an overuse injury in the
previous year. Therefore, the early specialization due to the high competitive level between youth
judokas while they are still improving their tactical and technical skills might lead to a high incidence
and prevalence of injuries, which can decrease sports performance and reduce health benefits of judo

practice for this population.

The physical and physiological differences between sexes may contribute to different
incidence, prevalence, and profile of injuries between female and male youth judokas.®* For example,
Miarka et al.> showed that female judokas had higher incidence of injuries than male judokas, 52.9 and
38.0 injuries per 1000 athlete-exposures (A-E), respectively. On the other hand, the few studies®’ that
investigated the differences in prevalence of injuries between male and female youth judokas found
contradictory findings. In a four-year longitudinal study, Kujala et al.® demonstrated that female youth
judokas have a higher prevalence of injury than males. On the other hand, Maciejewski et al.” found
increased prevalence of injury in male youth judokas when compared to females. These contradictory
results can be explained by the different study designs, injury definitions, and sample characteristics of

each study.

Therefore, the purpose of this study was to compare the incidence, prevalence, severity and
profile of injuries and illness between youth female and male judokas during 30 weeks of the sports

season.

Methods
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Study design and participants

This was a prospective cohort study with elite youth judokas from both sexes. Judokas were
recruited from a training organized by the Brazilian Judo Confederation (CBJ). A total of 154 judokas
(83 males and 71 females) were included in this study. Inclusion criteria were: (1) be a judoka, (2) age
between 15 and 20 years and (3) participate in national and/or international judo competitions.
Judokas that did not provide injury data during at least 18 weeks (5 females and 7 males) were
excluded from the study. This study was approved by the University's Research Ethics Committee

(protocol number: 99684718.6.0000.5149), and parental consent, judoka assent.

OSTRC-H

In the present study, we considered injury as ‘any physical complaint sustained by the judoka
that resulted from a fight or training, irrespective of the need for medical attention or time loss from
activities’.®* Besides that, acute injuries were defined as ‘those associated with a specific, clearly
identifiable injury event’,*> while overuse injury were those not linked with a clearly identifiable
event.'? Therefore, we used the Oslo Sports Trauma Research Center questionnaire on health problems
questionnaire (OSTRC-H) to collect injury and health problems data. This questionnaire consists of
four key questions about the consequences of health problems on sports participation, training volume
and sports performance experienced during the previous seven days.? If the judoka reported full
participation without health problems, the questionnaire was finished and complete for that week. On
the other hand, if any health problem was reported, the judoka was asked to define whether the
problem was an injury or an illness. If injury was reported, the judoka was asked to report the
anatomical location of the injury. However, if illness was reported, the judokas was asked to select the
major symptoms (e.g. fever, nausea or fatigue) during the past week.** After completing the questions
related to the first reported health problem, the judoka answered if they had experienced with other
health problems during the previous week. If there were additional problems, the questionnaire

returned to the four key questions and the process started again. The questionnaire was finished when

the judoka had no additional health problems to report.
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Procedures

The judokas completed a demographic questionnaire including questions regarding age,
height, mass, time of practice, and volume of training. Then, the judokas where followed-up with the
OSTRC-H" during the judo season. The OSTRC-H was distributed weekly to all judokas
electronically for 30 weeks using the Google form platform, starting in the first week of preseason. An
internet link was distributed to the athletes via a message application, starting in January of 2019 and
finishing in August of 2019. Every Sunday, the judokas received the OSTRC-H and, if they did not
respond to the questionnaire during the following three days, a reminder was sent to hon-responders.
After five days of non-response, the judoka was contacted by phone by a physiotherapist to respond to
the questionnaire. If the participants reported that they had health problems in the past week, they were

contacted by a physiotherapist to determine the type and nature of each problem.
Incidence, prevalence, and severity of health problems

The incidence of injuries (acute and overuse) and illness was calculated as the number of new
cases per 1000 A-E.2° In addition, we followed the methods of Clarsen et al.*?*® to compute the
prevalence and severity of health problems. For illness, acute and overuse injuries, the prevalence
measured in each week was calculated dividing the number of judokas that reported any health
problem by the number of questionnaire respondents. In addition, the prevalence of substantial health
problems was measured for each of these measures (illness, acute and overuse injuries). Substantial
health problems were defined as those leading to moderate or severe reduction in training volume or
performance, or complete inability to participate in sports. We also informed the four body locations
that had more injuries for each sex. All prevalence measures are presented as averages with 95%
confidence interval (Cl). Following recommendations of a previous study, we excluded data from the

first week of data collection to exclude a possible uncertain high rate of overuse injuries.*?

Each answer to the OSTRC is attributed a score between 0 (no problem, no reduction, and no
pain, respectively) and 25 (cannot participate at all or severe pain). For each judoka a weekly severity

score varying from 0 to 100 was calculated, with higher scores meaning greater severity and a
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decrease in sports participation. A cumulative severity score was calculated for each health problem
by summing the severity score for each reported week. The average severity score was calculated for
acute and overuse injuries and illnesses by dividing the cumulative score by the number of weeks that
the health problem was reported.™ In addition, a cumulative severity score was calculated for each
injury (acute or overuse) in each anatomical area for males and females separately by summing the
severity scores for all judokas over the 29 weeks and dividing by the mean number of weekly
respondents of each sex.'® These scores formed the basis for comparisons of the severity of health

problems in each anatomical area between female and male judokas.
Statistical analysis

Demographic characteristics were described as means and standard deviation (SD) for female
and male judokas, separately. Data were tested for normal distribution using the Kolmogorov-Smirnov
test. In addition, the incidence, prevalence, and severity of illnesses and acute and overuse injuries
were compared between sexes using independent t-test (variables with normal distribution) or Mann
Whitney U test (variables with non-normal distribution) with o set a 0.05. The absolute differences
with confidence interval (C1)95% between sexes were provided for each health problem.” All

statistics tests were performed using the SPSS software (version 22.0).
Results
Characteristics of participants and response rate

A total of 154 judokas (83 males and 71 females) completed sufficient weeks on questionnaire

in this study. Anthropometric data (age, height, weight and playing years) were available on table 1.
Insert_Table 1 near_here

The average response rate for the 29 weeks of data collection was 81.96%% (SD 9.40) for
males and 83.24% (SD 8.96) for females, and this difference was not statistically significant (p =
0.679). As demonstrated in Figure 1, the response rate of all judokas decreased slightly throughout the

29-week period.
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Insert_Figure_1 near_here

Classification of reported health problems

During the 29 weeks, males reported 439 health problems, from which 370 were injuries and
69 were illnesses. Between injuries, 215 were acute and 155 were overuse injuries. On the other hand,
females had 401 health problems, from which 330 were injuries and 71 were illnesses. Between

injuries, 180 were acute and 150 were overuse injuries.

Incidence and prevalence of health problems

There were no differences between sexes in the incidence of health problems. Female and
male judokas showed 16.96 and 16.57 injuries per 1000 A-E, respectively. Regarding specific type of
injuries, females and males had 9.25 and 9.63 acute injuries per 1000 A-E, and 7.71 and 6.94 overuse
injuries per 1000 A-E, respectively. The incidence of illness were 3.65 and 3.09 per 1000 A-E,

respectively.

The weekly prevalence of health problems throughout the 29 weeks of follow up is
demonstrated in Figure 2. Table 2 presents the 29-weeks average prevalence of all health problems
and substantial health problems for both sexes, considering the prevalence of subcategories of injury
(acute and overuse) and illness. The average weekly prevalence of health problems was 38.80%
(Confidence Interval (Cl) 95% 23.34-55.31) for females and 29.01% (Cl 95% 16.59-42.40) for males,
and this difference was statistically significant (p=0.002). In addition, females had greater prevalence
of substantial health problems (p<0.001), injuries (p<0.001), and overuse injuries (p<0.001) than
males. There were no differences between sexes for illnesses (p=0.786) and substantial illness (p=452)

and acute injuries (p=0.803).

Insert_Table 2 and Figure 2 near_here

The prevalence for each anatomical area for female and male judokas, as well as the statistical

differences between sexes are shown in Figure 3.
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Insert_Figure_3 near_here

Severity of health problems

The average severity score and cumulative severity score of acute and overuse injuries and
illness for both sexes and the results of the statistical comparisons between sexes are shown in table 3.

There were no differences between sexes.
Insert_Table 3 near_here

There were no differences between sexes in cumulative severity score for acute and overuse
injuries. However, knee and shoulder had the greatest severity scores for acute and overuse injuries in

female and male judokas. (Figure 4)
Insert_Figure_4_near_here
Discussion

The purpose of this study was to describe and compare the incidence, prevalence, severity and
profile of injuries (acute and overuse) and illness between female and male judokas during 30 weeks
of a sports season. To the best of our knowledge, this is the first study comparing health problems
between male and female judokas using the OSTRC-H questionnaire. Using an injury definition based
on all physical complaints, we found a higher prevalence of health problems and substantial health

problems for female judokas (38.80% and 21.69%) than males judokas (29.01% and 14.94%).
Incidence of injuries

The overall injury incidence for female and male judokas were 16.96 and 16.57 injuries per

1000 A-E, respectively. Previous studies®*8

reported that the incidence of injury in judo is not
consensual, with the results varying between 34.3% and 106.7% injuries per 1000 A-E. However, in
contrast with our results, the few studies™®? that investigated the incidence among sexes showed

higher values for female judokas than male judokas, except for one study.?! The similar injuries

incidence between female and male judokas in the present study might be related to the similar skill
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levels and years of age of both groups. The lack of consensus regarding injuries incidence in male and
female judokas may be consequent to the lack of standardized methods of data collection, and
different level of competition and injury definition used by each study.® For example, previous studies
defined injury as any situation in which the fight was interrupted and the judoka required medical
attention.'®? This injury definition might be suitable to detect more severe injuries (e.g. acute
injuries), but contribute to underestimation of less severe injuries (e.g. overuse injuries).?* Thus,
future studies using the same injury definition and methods of the present study but investigating
judokas of different age and skill levels will add to the knowledge regarding incidence of injuries in
female and male judokas and consequently to the development of more effective strategies to prevent

and manage injuries in male and female judokas.
Prevalence of injuries in male and female judokas

In this study, injuries were more prevalent in female judokas than male judokas. The average
weekly prevalence of injuries in female judokas was 37.12% (27.35% in males), whereas the average
prevalence of substantial injuries was 19.33% (13.10% in males). The differences in prevalence of
injuries between female and male judokas is not clear in the literature. In an epidemiological study,
Kim et al.?® demonstrated that female judokas had higher annual prevalence of all and more severe

injuries than male judokas. On the other hand, Green et al.**

reported no differences in prevalence of
injuries among sexes. These contradictory findings between different studies can be related to the
different sample sizes and also to the different injury definitions used by each study. For example,
Kim et al.® used a small sample size (24 judokas) and defined injury as any musculoskeletal
symptom, new or recurring, or when judoka sought medical attention. In contrast, Green et al.?! had a
large sample size (392 judokas), and considered injury as seeking of medical attention and time loss
from competition. Although Green et al.?! had a larger sample size and consequently a more reliable
prevalence estimate, their injury definition compromised their ability to identify and consequently to
investigate the effects of sex on the prevalence of less severe injuries. Thus, failure to use a broader

definition of injury can underestimate some specific types of injuries, such as overuse injuries, making

it difficult for sport teams to track, identify and prevent this type of injury.
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Overuse injuries were more prevalent in female judokas than male judokas. The average
weekly prevalence of all overuse injuries in females judokas was 23.92% (14.75% in males), while the
average prevalence of substantial overuse injuries was 8.15% (4.65% in males). The higher prevalence
of overuse injuries in females may be explained by differences in maturation status between females
and males between 15 and 20 years old. Females have pubertal maturity earlier than males,* which
increases risk of injuries due to the adolescent growth spurt. Moreover, Costa et al.> showed that
female adolescent athletes that went through growth spurt are more susceptible to traumatic and
overuse injuries,? which can be related to the intense modifications in motor coordination and tissue
mechanical properties, such as increased laxity due to imbalance between muscle strength and
flexibility during this phase.?®?’ In addition, previous study? have shown that although females are
less tolerant to pain, they use more strategies to cope with the pain than males. This fact might have
led them to continuing training and competing in the presence of minor injuries and, eventually,
developing more severe injuries, which might help to explain the higher prevalence of substantial
overuse injuries in females. Therefore, the early screening of injuries in judo athletes, especially in
females, can assist in the implementation of more timely effective strategies to prevent the

development of more severe injuries that result in longer time-loss from judo practice.
Profile of acute and overuse injuries

The knee and shoulder were the body locations most frequently affected by acute and overuse
injuries in both females and males. These findings are in line with previous studies*® % that
demonstrated that knee and the shoulder are two of the body locations more frequently affected by
injuries in judokas. The high prevalence of shoulder injuries can be related to the strong and often
impact of this joint to the ground during fights,?® by improper techniques,?® and by the reduced upper
extremity range of motion and muscle strength.*®3! Knee injuries can be attributed to the several pivots
abruptly performed by the judokas during fights,* which can lead judokas to exceed joint functional
limits' and consequently increase the risk for knee injuries, such as anterior cruciate ligament

rupture.® Thus, understanding which anatomical areas are most frequently affected in judokas can
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help the judo team to design and implement sex-specific preventive strategies in order to reduce

injuries occurrence during the sports season.
Severity of injuries

Measuring the severity of injuries allowed us to better understand the impact of injuries on
female and male judokas health. Female judokas showed higher severity levels of injuries than males.
A previous study* demonstrated that 32% of judokas reported less probability of returning to judo
with the same level of performance after an injury, showing how damaging an injury can be to the
judoka’s level of confidence and performance. In this context, our results demonstrated that the knee
was one of the joints with the highest acute and overuse injuries severity levels, with females judokas
showing higher severity levels than males. Leppanen et al.* found similar results in youth football
players regarding body region, with higher severity levels of knee overuse injuries in females and
males. However, they found higher injuries severity levels, which may be explained by the fact that
football demands constant high speed running, cutting, and jumping and, in addition, has longer
playing duration time (60 min per game)** than judo fights (5 minutes per match).*® Future studies
should investigate the anatomical, physiological, technical and context factors that may help to explain

the different severity levels between female and male judokas.
Limitations and conclusions

This study is not without limitations. The health problems registered in OSTRC-H were
reported by own judokas every week and were not personally diagnosed by a health professional.
However, all health problems were reviewed by a physiotherapist with eight years of experience in
judo. Finally, recall bias and underreporting of health problems can also have interfered in the results.

However, the one-week interval between data collections might have reduced this type of bias.

In summary, this 30-week longitudinal study showed that there are no differences in incidence
of health problems between female and male youth judokas. However, female judokas had higher
prevalence of health problems, including injuries and, specifically, overuse injuries, than male

judokas. In addition, knee acute injuries caused the greatest severity levels in females and males
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judokas. On the other hand, for overuse injuries, knee and shoulder had the highest severity levels for
females and males, respectively. These findings may be used to guide the design and implementation

of injuries prevention programs for judokas from both sexes.
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Table 1. Mean anthropometric data (standard deviation) of the male and female judokas

Males Females p-value
Age (years) 16.50 (1.55) 16.60 (1.59) 0.696
Height (cm)* 172.69 (8.68) 161.97 (7.34) 0.001
Weight (kg)* 73.33 (19.07) 60.02 (13.62) 0.001
BMI (kg/m2)* 24.49 (5.06) 22.69 (3.89) 0.001
Time of judo 10.35 (2.84) 9.63 (2.92) 0.156

practice (years)

*Significantly different between female and male judokas (p<0.001)

BMI, body mass index

Table 2. Mean weekly prevalence (percentage of judokas affected) of all and substantial health problems, illness, injury, overuse injury and acute injury for

male and female youth judokas.

Males
(n=82)

Females
(n=71)

Males vs Females

Absolute
differences

Health problems
All*
IlInesses
Injuries*
Acute injuries
Overuse injuries*

29.01 (16.59-42.40)
1.66 (-1.40-4.65)
27.35 (15.33-40.42)
12.60 (4.38-21.47)
14.75 (5.76-24.14)

38.80 (23.34-55.31)
1.68 (-1.62-5.12)
37.12 (21.95-53.20)
13.20 (4.16-22.92)
23.92 (11.54-36.54)

0.002
0.786
0.001
0.803
0.001

9.79 (6.10-13.48)
0.02 (-0.56-0.60)
9.76 (6.34-13.18)
0.61 (-2.23-3.45)
9.16 (7.66-10.66)

Substantial health problems
All*
IlInesses
Injuries*
Acute injuries*
Overuse injuries*

14.94 (5.87-24.34)
1.84 (-1.38-5.13)
13.10 (4.59-21.87)
8.45 (1.61-15.52)
4.65 (-0.47-9.79)

21.69 (9.95-33.80)
2.36 (-1.55-6.34)
19.33 (8.23-30.74)
11.18 (2.78-19.98)
8.15 (0.85-15.37)

0.001
0.452
0.001
0.001
0.001

6.74 (5.06-8.42)
0.52 (-0.06-1.10)
6.23 (4.63-7.83)
2.73 (1.56-3.90)
3.49 (2.46-4.52)

49



*Significantly different between female and male judokas (p<0.001)
Data are mean values with the 95% confidence interval in parenthesis

Table 3. Severity measures of acute and overuse injuries and illnesses for female and male youth judokas and the result of the statistical comparisons between

Sexes.
Females Males
Acute injuries  Overuse injuries IlInesses Acute injuries  Overuse injuries IlInesses
All
Severity measures, median (IQR)
Average severity score 25.00 22.00 28.00 23.10 22.75 22.00
(17.12-31.00) (16.00-28.00)  (22.00-28.00) (16.00-28.00) (16.00-29.50) (9.00-28.00)
Cumulative severity score 31.00 37.00 28.00 28.00 31.00 22.00
(22.00-50.50) (22.00-82.50) (22.00-28.00) (22.00-50.00) (21.50-56.75) (9.00-28.00)
Substantial
Severity measures, median (IQR)
Average severity score 67.50 60.75 90.00 61.50 57.66 74.00
(51.75-92.00) (44.00-73.75)  (60.00-100.00) (53.00-81.00) (44.00-70.00) (53.00-100.00)
Cumulative severity score 90.00 72.00 92.00 72.00 60.00 83.00

(53.00-167.50)

(44.75-243.50)  (64.00-100.00)

(53.00-133.50)

(44.00-117.75)

(60.00-99.50)

IQR, interquartile range 25-75%



Figure 1. Response rate (%) to the weekly OSTRC-H for female (dark line) and male (light line)

youth judokas.
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Figure 2. Prevalence (percentage of judokas affected) of all (dark area) and substantial (light area) health problems, acute injuries, overuse injuries and

illnesses for female and male youth judokas.
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Figure 3. Prevalence of acute and overuse injuries separate by anatomical area for female and male youth judokas.
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Figure 4. Severity of acute and overuse injuries, shown as the adjusted cumulative severity score for females and males judokas.
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CONSIDERACOES FINAIS

A presente dissertacdo forneceu valores de referéncia de testes de desempenho fisico e
comparou a incidéncia, prevaléncia, severidade de problemas de saude em judocas
adolescentes.

O primeiro estudo forneceu valores de referéncia para forga de preensdo manual,
amplitude de movimento (ADM) de ombro e tornozelo e estabilidade dos membros superiores
e inferiores em judocas adolescentes e investigou os efeitos do sexo e da dominéncia sobre os
dados. Os valores de referéncia fornecidos podem ser usados durante testes de triagem de pré-
temporada de judocas adolescentes de ambos 0s sexos para definir quais atletas sao de interesse
para intervencGes preventivas. Dessa forma, além dos valores de referéncia fornecidos para
membros superiores e inferiores, foi analisado a diferenca entre os sexos. Com isso, para a
grande maioria das variaveis foi encontrado diferengas estatisticas entre 0s sexos nas categorias
sub-18 e sub-21. Por exemplo, judocas do sexo feminino tiveram maior ADM de rotacédo medial
do ombro do que os judocas do sexo masculino na categoria sub-18 e maior ADM de rotagédo
lateral do ombro na categoria sub-21, o que pode ser explicado pelo fato de que as mulheres
tém maior flexibilidade articular do que os homens. Além disso, enquanto os judocas do sexo
masculino usam mais frequentemente a forca para atacar o oponente, as judocas do sexo
feminino podem compensar a menor for¢a usando técnicas que requerem maior flexibilidade e
ADM articular durante as lutas. Surpreendentemente, para o teste de equilibrio postural
dindmico, o sexo masculino apresentou melhor desempenho na categoria sub-21 e houve
tendéncia de diferenca na direcdo oposta na categoria sub-18. Portanto, os achados do presente
estudo sugerem que os judocas do sexo masculino alcangcam controle postural total durante

situacOes desafiadoras mais tarde na vida se comparado ao sexo feminino.

No segundo estudo, os resultados demonstraram que judocas do sexo feminino
apresentaram maiores valores de prevaléncia de problemas de saude, assim como de les6es no
geral e, especificamente lesbes de inicio gradual, do que judocas do sexo masculino. No judd,
as diferencas na prevaléncia das lesdes entre judocas de ambos 0s sexos apresentam resultados
controversos. Por exemplo, Kim et al. (2015) demonstraram que judocas do sexo feminino
apresentaram maior prevaléncia anual de lesGes do que o sexo oposto. Em contrapartida, Green
et al. (2007) ndo encontraram diferenca nos valores de prevaléncia de lesdes no judd entre 0s
sexos. Esses achados contraditorios entre diferentes estudos podem estar relacionados aos

diferentes tamanhos de amostra e também as diferentes definigdes de leséo utilizadas por cada
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estudo. Assim, o uso de definicBes de lesbes baseadas no tempo de afastamento da prética
esportiva (“time loss”) ou que requerem atengdo médica podem subestimar alguns tipos
especificos de lesdo, como lesbes de inicio gradual, tornando dificil para as equipes esportivas
rastrear, identificar e prevenir esse tipo de lesdo. Dessa forma, para solucionar possiveis lacunas
na identificacdo das lesdes, no primeiro estudo, lesdo foi definida como “qualquer queixa fisica
relatada pelo judoca que resultou de uma luta ou treinamento, independentemente da

necessidade de atengao médica ou perda de tempo nas atividades”.

A incidéncia das lesbes foi de 16,96 e 16,57 por 1000 atletas-expostos (A-E) no sexo
feminino e masculino, respectivamente. Porém, ndo foram encontradas diferengas estatisticas
entre 0s sexos. Estudos anteriores relataram que a incidéncia de lesdes no judd ndo é consensual,
com resultados variando entre 34,3 e 106,7 lesbes por 1000 A-E. Porém, em contraste com
nossos resultados, os poucos estudos que investigaram a incidéncia entre 0s sexos mostraram
valores maiores para judocas do sexo feminino do que do sexo masculino. A incidéncia
semelhante de lesdes entre 0s sexos no presente estudo pode estar relacionada aos niveis de
habilidade e anos de idade semelhantes de ambos 0s grupos. Em relacéo a severidade das lesdes,
ndo foram encontradas diferencas estatisticas entre judocas do sexo feminino e masculino.
Entretanto, nossos resultados demonstraram que o joelho foi uma das articulagcbes com maior
severidade das lesGes de inicio repentino e gradual, com judocas do sexo feminino apresentando
maiores valores de severidade do que 0 sexo masculino. Portanto, medir a severidade das lesdes
permitiu-nos compreender melhor o impacto das lesdes na satde dos judocas de ambos os

SEXO0S.

Assim, os achados de ambos os estudos contribuem para implementacdo de programas
de prevencdo de lesGes e orientacdo para possiveis avaliacbes de triagem de judocas
adolescentes de ambos 0s sexos durante a pré-temporada. O conhecimento das diferencas entre
incidéncia, prevaléncia, severidade e testes de desempenho fisico entre judocas do sexo
feminino e masculino pode ajudar estudos futuros a desenvolverem e implementarem
estratégias preventivas especificas para cada sexo, e assim tentar reduzir a ocorréncia de lesoes

durante a temporada esportiva.
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APENDICES
Apéndice 1 — Termo de Consentimento Livre e Esclarecido

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Prezados pais ou responsaveis, o(a) atleta sob sua responsabilidade esta sendo convidado(a) a participar, como voluntario(a), da pesquisa
“Prevaléncia, incidéncia e fatores relacionados a lesées agudas e por overuse em atletas das categorias de base de diferentes
modalidades esportivas”, sob a responsabilidade do Prof. Dr. Renan Alves Resende do Departamento de Fisioterapia da Universidade Federal
de Minas Gerais (UFMG).

OBJETIVO

Os objetivos dessa pesquisa serdo identificar e avaliar a prevaléncia, incidéncia e fatores relacionados a ocorréncia de lesdes agudas e de
overuse (sobrecarga) em jovens atletas brasileiros de diferentes modalidades esportivas e diferentes niveis competitivos durante a temporada
competitiva. Além disso, verificar a correlacdo entre testes fisicos de performance e a ocorréncia e severidade das lesbes em diferentes
modalidades esportivas.

PROCEDIMENTOS DO ESTUDO

Para tanto, o (a) atleta sob sua responsabilidade serd convidado a responder um questionario online, com duragdo aproximadamente de 7
minutos, que contém 5 etapas: (1) Termo de Assentimento Livre e Esclarecido, (2) responder a coleta de dados pessoais e de treinamento, (3)
responder um questionario referente a problemas de salde e possiveis lesdes que ocorreram nas Ultimas duas semanas, (4) caso tenha tido
algumas dor, o(a) atleta sob sua responsabilidade respondera uma escala numérica sobre a gravidade da sua dor e sobre a localizacéo da sua
dor, (5) na dltima parte do questiondrio o mesmo podera contar como essa queixa surgiu. Os questionarios online serdo enviados
quinzenalmente, durante 6 meses, para 0 seu preenchimento.

Além disso, o (a) atleta sob sua responsabilidade sera convidado a realizar alguns testes fisicos de performance para o esporte, 0s quais terdo
como objetivo a avaliagdo do desempenho. Essa avaliacao ira ocorrer em um Gnico momento no préprio local de treinamento do (a) atleta sob
sua responsabilidade, com duracdo média de 30 minutos. Os testes serdo realizados em 5 estacdes, cada uma com um teste especifico, sendo
divididos: (1) amplitude de movimento de dorsiflexdo de tornozelo, (2) amplitude de movimento de rotagéo interna e externa dos ombros, (3)
teste de equilibrio em excursdo em estrela modificado (SEBT), (4) teste de estabilidade da extremidade superior em cadeia cinética fechada
(ckcuest test) e (5) teste de preenséo palmar. Esses testes serdo avaliados das seguintes maneiras:

1)  Amplitude de movimento de dorsiflexao de tornozelo

O (a) atleta sob sua responsabilidade sera posicionado de frente para uma parede e devera manter o pé fixo ao chdo na posigao neutra e sem
levantar o calcanhar do chdo. Um inclindmetro sera colocado abaixo do joelho na perna a ser avaliada.

Seré solicitado que o (a) atleta sob sua responsabilidade realize trés inclinagdes maximas com o comando de “mover o joelho para frente em
direcdo a parede”. O pesquisador ird computar a maior medida do 4ngulo de amplitude de movimento do tornozelo e a distancia em centimetros
do deddo do pé até a parede. Apds realizada a medida, 0 mesmo procedimento sera realizado para o outro pé.

2)  Amplitude de movimento de rotagdo interna e externa dos ombros

O (a) atleta sob sua responsabilidade serd posicionado na posicéo deitada de barriga para cima, a partir de uma posicao inicial com o brago
aberto lateralmente ao corpo em 90° de abdugéo de ombro e o cotovelo dobrado a 90° flexdo. Um gonidmetro seré colocado na parte lateral do
antebraco do (a) atleta sob sua responsabilidade. O pesquisador realizara 0 movimento de rodar o ombro internamente, de forma que a médo va
em direcdo ao chéo, e rodar o ombro externamente, de forma que a méo va para tras. Durante 0 movimento, o pesquisador ir& segurar o ombro
do (a) atleta, a fim de evitar outros movimentos no ombro que ndo sejam os desejaveis. Esses movimentos serdo realizados pelos pesquisadores,
ou seja, o (a) atleta sob sua responsabilidade ndo fara forga durante os movimentos. Apos realizada a medida, o mesmo procedimento sera
realizado para o outro ombro.

3)  Teste de equilibrio em excursdo em estrela modificado (SEBT)
O (a) atleta sob sua responsabilidade estara no centro de uma marcagdo no chéo para realizagdo do teste. O intuito é que o (a) atleta sob sua
responsabilidade mova uma perna nas diregdes anterior, pésteromedial e pdsterolateral em relacdo a perna de apoio. As distancias maximas
em cada direcdo serdo registradas em centimetros e normalizadas de acordo com o comprimento da perna de apoio, a fim de ajustar os resultados
de acordo com o tamanho da perna do (a) atleta sob sua responsabilidade.

O (a) atleta sob sua responsabilidade tera acesso a um video instrutivo demonstrando os procedimentos do teste e podera praticar 6 tentativas
em cada perna e em cada uma das 3 diregBes de alcance antes do teste formal. O teste serd descartado e repetido se o (a) atleta sob sua
responsabilidade: (1) falhar em manter a postura, (2) levantar ou mover o pé de apoio do chdo, (3) apoiar com o pé de alcance, ou (4) ndo
retornar o pé de alcance para a posigao inicial.

4)  Teste de estabilidade da extremidade superior em cadeia cinética fechada (ckcuest test)
O (a) atleta sob sua responsabilidade devera assumir a posigéo de flexdo para atletas do sexo masculino ou posicéo de flexdo modificada (com
apoio de joelho no chéo) para as atletas do sexo feminino, com ambas as méos posicionadas sobre dois pontos afixados ao chdo a uma distancia
de 91,4 cm, determinados por uma fita métrica. Apds o comando do pesquisador, o (a) atleta sob sua responsabilidade permanecera na posigéo
de flexdo de bragos, enquanto alternadamente tocard a mao oposta, por um periodo de 15 segundos. Os pesquisadores daréo estimulos verbais
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durante o teste para encorajar o esforco maximo. Esta medida sera realizada trés vezes, com intervalo de 45 segundos entre cada teste, e o valor
médio sera considerado para analise.

5)  Teste de preensdo palmar
Para a mensuracédo da preensdo manual, o (a) atleta sob sua responsabilidade ficara sentado em uma cadeira sem bragos, com a coluna ereta,
com os joelhos dobrados e com os pés apoiados no chdo. O cotovelo sera dobrado e o (a) atleta sob sua responsabilidade ira segurar com a mao
aseravaliada o instrumento dinamdmetro manual. Com isso, o (a) atleta sob sua responsabilidade sera instruido a apertar a alga do dinamémetro
com o maximo de forca que conseguir, sem mover o braco. Esta medida sera realizada trés vezes, com intervalo de 45 segundos entre cada
uma, e o valor médio sera considerado para analise. Apos realizada a medida, 0 mesmo procedimento serd realizado para o outro brago.

RISCOS E DESCONFORTOS

Acreditamos que o0s riscos de prejuizos ou danos para a participacdo neste estudo sejam baixos. De acordo com a Res. CNS 466/12, toda
pesquisa envolvendo seres humanos possui algum tipo de risco. O preenchimento de questionarios pode acarretar aos voluntarios alguns riscos
de desconforto ou constrangimento durante as respostas. Entretanto, para minimizar esses riscos, a pesquisa sera interrompida imediatamente
caso o voluntario relate qualquer desconforto ou constrangimento devido as perguntas do questionario. Em relacédo ao sigilo dos dados, nés
nos certificamos que o risco de vazamento de dados é extremamente baixo ou nulo, ja que estamos utilizando uma plataforma online (Google
Docs) que tém muita credibilidade e ja foi utilizada em estudos anteriores. Para os testes fisicos de performance, acreditamos que 0s riscos de
prejuizos ou danos sejam igualmente baixos. Estes testes possuem como intuito avaliar, perante os resultados que serdo obtidos, como esta o
desempenho do (a) atleta sob sua responsabilidade em relagdo ao desempenho fisico e sua relagdo com o risco de lesdo. Uma vez que, medidas
de fungdo, especialmente em uma populacdo de atletas onde a competicdo exige movimentos complexos que envolvem maltiplos sistemas e
articulaces, sdo fundamentais para a tomada de decisédo clinica na prevencao de lesdes. Entretanto, a fim de minimizar os possiveis prejuizos
ou danos, os testes poderdo ser interrompidos imediatamente caso o (a) atleta relate algum desconforto ou constrangimento durante a realizagdo
desses.

BENEFICIOS

Os resultados do questionario e dos testes fisicos de performance serdo disponibilizados para o (a) atleta, e/ou o treinador ou fisioterapeuta, o
que podera ajuda-lo na prevencdo de leses e/fou melhora do desempenho. Esperamos também que este estudo traga informagdes importantes
sobre a relacdo entre os diferentes tipos de leses no contexto esportivo, de forma que se amplie o conhecimento na area de prevencéo de lesGes
esportivas.

CUSTO/REEMBOLSO

O(A) atleta avaliado nédo terd qualquer tipo de despesa para participar da pesquisa e ndo recebera remuneracéo por sua participaco. A coleta
dos dados sera realizada online, via e-mail. Além disso, os testes preditivos serdo realizados no préprio local de treino do (a) atleta.

CONFIDENCIALIDADE DA PESQUISA

O(a) atleta sob sua responsabilidade sera identificado(a) por um nimero e portanto, os dados serdo apenas mencionados por essa numeragao.
O pesquisador responsavel pelo estudo garante total sigilo e privacidade dos dados confidenciais envolvidos na pesquisa.

NATUREZA VOLUNTARIA DO ESTUDO/LIBERDADE PARA SE RETIRAR

A participagdo ndo é obrigatéria e o(a) atleta sob sua responsabilidade podera desistir a qualquer momento de participar e de retirar o
consentimento. A recusa em participar dessa pesquisa ndo trard nenhum prejuizo na sua relagdo com o pesquisador ou com a instituicéo.

USO DOS RESULTADOS DA PESQUISA

Os dados obtidos no estudo serdo utilizados para fins de pesquisa, podendo ser apresentados em congressos e seminarios e publicados em
artigos cientificos, porém a identidade do (a) atleta sob sua responsabilidade serd mantida em sigilo absoluto.

ARMAZENAMENTO DOS RESULTADOS

Ap6s a finalizagdo do estudo os dados coletados e o termo de consentimento ou assentimento livre e esclarecido assinados serd o armazenados
na sala do pesquisador Prof. Dr. Renan Alves Resende, no Departamento de Fisioterapia da UFMG, pelo periodo de cinco anos, sendo 0 mesmo
responsavel por sua guarda.

DECLARAGAO E ASSINATURA ELETRONICA

Declaro que li e entendi toda a informacéo repassada sobre o estudo, sendo 0s objetivos e procedimentos satisfatoriamente explicados. Tive
tempo suficiente para considerar a informacéo acima e tive a oportunidade de tirar todas as minhas dividas. Estou assinando digitalmente este
termo ao clicar no SIM, voluntariamente, e tenho direito, de agora ou mais tarde, discutir qualquer ddvida que eu venha a ter com relagdo a
pesquisa com o Prof. Dr. Renan Alves, (0XX31) 3409 7412 email: renan.aresende@gmail.com ou com Thiago Vinicius Ferreira no email:
thiagovinicius.fisioterapia@gmail.com.

SIM O NAO O



62

Em caso de duvidas sobre o carater ético da pesquisa, o(a) Sr.(a) podera consultar:

COEP-UFMG - Comité de Eticaem Pesquisa da UFMG

Auv. presidente Antonio Carlos, 6627. Unidade Administrativa Il — 2° andar — Sala 2005. Campus Pampulha. Belo Horizonte, MG — Brasil.
CEP: 31270-901.

E-mail: coep@prpg.ufmg.br. Tel: 34094592.
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Apéndice 2 — Termo de Assentimento Livre e Esclarecido

Vocé esta sendo convidado(a) como voluntario(a) a participar da pesquisa “Prevaléncia, incidéncia e fatores relacionados a lesées agudas
e por overuse em atletas das categorias de base de diferentes modalidades esportivas”, sob a responsabilidade do Prof. Dr. Renan Alves
Resende do Departamento de Fisioterapia da Universidade Federal de Minas Gerais (UFMG).

OBJETIVO

Os objetivos dessa pesquisa serdo identificar e avaliar a prevaléncia, incidéncia e fatores relacionados & ocorréncia de lesdes agudas e de
overuse (sobrecarga) em jovens atletas brasileiros de diferentes modalidades esportivas e diferentes niveis competitivos durante a temporada
competitiva. Além disso, verificar a correlacdo entre testes fisicos de performance e a ocorréncia e severidade das lesbes em diferentes
modalidades esportivas.

PROCEDIMENTOS DO ESTUDO

Para tanto, vocé serd convidado a responder um questionario online, com duragéo aproximadamente de 7 minutos, que contém 5 etapas: (1)
Termo de Assentimento Livre e Esclarecido, (2) responder a coleta de dados pessoais e de treinamento, (3) Responder um questionario referente
a problemas de salde e possiveis lesdes que ocorreram nas Gltimas duas semanas, (4) caso tenha tido algumas dor, vocé respondera uma escala
numérica sobre a gravidade da sua dor e sobre a localiza¢do da sua dor, (5) na Ultima parte do questionario vocé podera contar como essa
queixa surgiu. Os questionarios online serdo enviados quinzenalmente, durante 6 meses, para o seu preenchimento.

Além disso, vocé sera convidado a realizar alguns testes fisicos de performance para o esporte, 0s quais terdo como objetivo a avaliagdo do
desempenho. Essa avaliagdo ird ocorrer em um Gnico momento em seu proprio local de treinamento, com duracdo média de 30 minutos. Os
testes serdo realizados em 5 estagdes, cada uma com um teste especifico, sendo divididos: (1) amplitude de movimento de dorsiflexdo de
tornozelo, (2) amplitude de movimento de rotacdo interna e externa dos ombros, (3) teste de equilibrio em excursdo em estrela modificado
(SEBT), (4) teste de estabilidade da extremidade superior em cadeia cinética fechada (ckcuest test) e (5) teste de preensdo palmar. Esses testes
serdo avaliados das seguintes maneiras:

1)  Amplitude de movimento de dorsiflex&o de tornozelo

Vocé sera posicionado de frente para uma parede e devera manter o pé fixo ao chdo na posicdo neutra e sem levantar o calcanhar do chdo. Um
inclinémetro seré colocado abaixo do joelho na perna a ser avaliada. Sera solicitado que voce realize trés inclinagcbes méaximas com o comando
de “mover o joelho para frente em diregdo a parede”. O pesquisador ira computar a maior medida do angulo de amplitude de movimento do
tornozelo e a distancia em centimetros do deddo do pé até a parede. Apds realizada a medida, 0 mesmo procedimento sera realizado para o
outro pé.

2)  Amplitude de movimento de rotagdo interna e externa dos ombros
Vocé sera posicionado na posicéo deitada de barriga para cima, a partir de uma posicéo inicial com o brago aberto lateralmente ao corpo em
90° de abducéo de ombro e o cotovelo dobrado a 90° flexdo. Um gonidmetro sera colocado na parte lateral do seu antebrago. O pesquisador
realizard 0 movimento de rodar o ombro internamente, de forma que a mio va em direcéo ao chao, e rodar o ombro externamente, de forma
que a mdo va para tras. Durante 0 movimento, o pesquisador ira segurar o seu ombro, a fim de evitar outros movimentos no ombro que ndo
sejam os desejaveis. Esses movimentos serdo realizados pelos pesquisadores, ou seja, vocé ndo fard forca durante os movimentos. Ap6s
realizada a medida, 0 mesmo procedimento sera realizado para o outro ombro.

3) Teste de equilibrio em excursdo em estrela modificado (SEBT)
Vocé estara no centro de uma marcagdo no chdo para realizagdo do teste. O intuito é que vocé mova uma perna nas diregBes anterior,
posteromedial e posterolateral em relagdo a perna de apoio. As distancias maximas em cada direcéo serdo registradas em centimetros e
normalizadas de acordo com o comprimento da perna de apoio, a fim de ajustar os resultados de acordo com o tamanho da sua perna.

Vocé terd acesso a um video instrutivo demonstrando os procedimentos do teste e podera praticar 6 tentativas em cada perna e em cada uma
das 3 dire¢des de alcance antes do teste formal. O teste sera descartado e repetido se vocé: (1) falhar em manter a postura, (2) levantar ou mover
0 pé de apoio do chdo, (3) apoiar com o pé de alcance, ou (4) ndo retornar o pé de alcance para a posi¢ao inicial.

4)  Teste de estabilidade da extremidade superior em cadeia cinética fechada (ckcuest test)
Vocé devera assumir a posicdo de flexdo, para atletas do sexo masculino ou posicdo de flexdo modificada (com apoio de joelho no chdo) para
as atletas do sexo feminino, com ambas as méos posicionadas sobre dois pontos afixados ao chdo a uma distancia de 91,4 cm, determinados
por uma fita métrica. Ap6s o comando do pesquisador, vocé permanecera na posicdo de flexdo de bragos, enquanto alternadamente tocara a
mé&o oposta, por um periodo de 15 segundos. Os pesquisadores dardo estimulos verbais durante o teste para encorajar o esforco maximo. Esta
medida sera realizada trés vezes, com intervalo de 45 segundos entre cada teste, e 0 valor médio sera considerado para analise.

5)  Teste de preenséo palmar
Para a mensuracédo da preensdo manual, vocé ficara sentado em uma cadeira sem bragos, com a coluna ereta, com os joelhos dobrados e com
0s pés apoiados no chdo. O cotovelo sera dobrado e ird segurar com a mao a ser avaliada o instrumento dinamometro manual. Com isso, vocé
sera instruido a apertar a alca do dinamémetro com o méaximo de forga que conseguir, sem mover o brago. Esta medida sera realizada trés
vezes, com intervalo de 45 segundos entre cada uma, e o valor médio serd considerado para anélise. Apds realizada a medida, 0 mesmo
procedimento sera realizado para o outro brago.
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RISCOS E DESCONFORTOS

Acreditamos que o0s riscos de prejuizos ou danos para a participagdo neste estudo sejam baixos. De acordo com a Res. CNS 466/12, toda
pesquisa envolvendo seres humanos possui algum tipo de risco. O preenchimento de questionarios pode acarretar aos voluntarios alguns riscos
de desconforto ou constrangimento durante as respostas. Entretanto, para minimizar esses riscos, a pesquisa sera interrompida imediatamente
caso o voluntario relate qualquer desconforto ou constrangimento devido as perguntas do questionario. Em relagao ao sigilo dos dados, n6s
nos certificamos que o risco de vazamento de dados é extremamente baixo ou nulo, ja que estamos utilizando uma plataforma online (Google
Docs) que tém muita credibilidade e ja foi utilizada em estudos anteriores. Para os testes fisicos de performance, acreditamos que os riscos de
prejuizos ou danos sejam igualmente baixos. Estes testes possuem como intuito avaliar, perante os resultados que serdo obtidos, como esta o
seu desempenho em relagédo ao desempenho fisico e sua relagdo com o risco de lesdo. Uma vez que, medidas de fungéo, especialmente em uma
populacéo de atletas onde a competicdo exige movimentos complexos que envolvem multiplos sistemas e articulagoes, sdo fundamentais para
a tomada de decisdo clinica na prevencdo de lesdes. Entretanto, a fim de minimizar os possiveis prejuizos ou danos, os testes poderdo ser
interrompidos imediatamente caso vocé relate algum desconforto ou constrangimento durante a realizagao desses.

BENEFICIOS

Os resultados da avaliagdo e dos testes fisicos de performance serdo disponibilizados para vocé e/ou seu treinador ou fisioterapeuta, o que
poderd ajuda-lo na prevencdo de lesdes e/ou melhora do desempenho. Esperamos também que este estudo traga informacdes importantes sobre
a relagdo entre os diferentes tipos de lesdes no contexto esportivo, de forma que se amplie o conhecimento na area de prevengao de lesdes
esportivas.

CUSTO/REEMBOLSO

Vocé nao tera qualquer tipo de despesa para participar da pesquisa e ndo receberad remuneragao por sua participacdo. A coleta dos dados sera
realizada online, via e-mail, e os testes preditivos serdo realizados no seu préprio local de treino. Além disso, os testes preditivos serdo
realizados no seu préprio local de treino.

CONFIDENCIALIDADE DA PESQUISA

Vocé sera identificado(a) por um nimero e portanto, os dados serdo apenas mencionados por essa numeracgdo. O pesquisador responsavel pelo
estudo garante total sigilo e privacidade dos dados confidenciais envolvidos na pesquisa.

NATUREZA VOLUNTARIA DO ESTUDO/LIBERDADE PARA SE RETIRAR

A participacdo ndo é obrigatdria e vocé podera desistir a qualquer momento de participar e de retirar o consentimento. A recusa em participar
dessa pesquisa ndo trara nenhum prejuizo na sua relagdo com o pesquisador ou com a instituicgéo.

USO DOS RESULTADOS DA PESQUISA

Os dados obtidos no estudo serdo utilizados para fins de pesquisa, podendo ser apresentados em congressos e seminarios e publicados em
artigos cientificos, porém a sua identidade sera mantida em sigilo absoluto.

ARMAZENAMENTO DOS RESULTADOS

Apobs a finalizagdo do estudo os dados coletados e o termo de consentimento ou assentimento livre e esclarecido assinados serd o armazenados
na sala do pesquisador Prof. Dr. Renan Alves Resende, no Departamento de Fisioterapia da UFMG, pelo periodo de cinco anos, sendo o0 mesmo
responsavel por sua guarda.

DECLARAGAO E ASSINATURA ELETRONICA

Declaro que li e entendi toda a informagéo repassada sobre o estudo, sendo os objetivos e procedimentos satisfatoriamente explicados. Tive
tempo suficiente para considerar a informacéo acima e tive a oportunidade de tirar todas as minhas dividas. Estou assinando digitalmente este
termo ao clicar no SIM, voluntariamente, e tenho direito, de agora ou mais tarde, discutir qualquer divida que eu venha a ter com relagéo a
pesquisa com o Prof. Dr. Renan Alves, (0XX31) 3409 7412 email: renan.aresende@gmail.com ou com Thiago Vinicius Ferreira no email:
thiagovinicius.fisioterapia@gmail.com.

SIM O NAO O

Em caso de dlvidas sobre o carater ético da pesquisa, o(a) Sr.(a) podera consultar:
COEP-UFMG - Comité de Etica em Pesquisa da UFMG

Auv. presidente Antonio Carlos, 6627. Unidade Administrativa Il — 2° andar — Sala 2005. Campus Pampulha. Belo Horizonte, MG — Brasil.
CEP: 31270-901.

E-mail: coep@prpg.ufmg.br. Tel: 34094592.



Apéndice 3 — Aprovacio do Comité de Etica e Pesquisa

UNIVERSIDADE FEDERAL DE £ Plaboforma
MINAS GERAIS %ﬂl

PARECER CONSUEBSTANCIADO DO CEP

DADODS DA EMENDA

Titulo da Pesquisa: PREVALENCIA, INCIDENCIA E FATORES RELACIONADOS A LESOES AGUDAS E
POR OVERUSE EM ATLETAS DAS CATEGORIAS DE BASE DE DIFERENTES
MODALIDADES ESPORTIVAS

Pesquisador: Renan Alves Resende

Area Tematica:

Versdo: 4

CAAE: 996584718.5.0000.3149

Instituigdo Proponente: Escola de Educagdo Fisica, Fisioterapia e Terapia Cicupacional
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Hamero do Parecer: 3.100.968

Apresentagio do Projeto:

Segundo descreve o documento Emenda_Projeto.pdf; "Especificamente, a emenda se refere ao acréscimo
de zeis testes fisicos de perfformance na pratica esportiva, denominados: amplitude de movimento de
dorsiflexfo de tornozelo, amplitude de movimento de rotagdo interna dos ombros, amplitude de movimento

de rotagfo externa dos ombros, teste de equilibrio em excursdo em estrela modificado (SEBT), teste de

estabilidade da extremidade superior em cadeia cinética fechada (ckcuest test) e teste de preensdo palmar.

Apos a realizagdo de uma ravisdo de literatura, identificamos a necessidade de ampliar a investigagdo com
o intuitc de melhorar o entendimento sobre a existéncia ou ndo da comelagdo entre o desempenho nesses
testes fisicos com a ocomeéncia e severidade de lesdes na pratica esportiva. Além disso, acrescenta-se a
necessidade de melhor entender se esses testes sdo ferramentas realmente adeguadas para o rastreio de
lesfes podendo atuar na predigo de lesdes no esporte em jovens atletas em diferentes modalidades
esportivas. Todos esses testes s3o0 ndo invasivos e s3o0 comumente realizados por fisioterapeutas e
educadores fizicos durante a rotina de treinamento dos atletas que paricipardo do estudo. Além disso, os

seis testes possuem validade e confiabilidade demonstrada por estudos prévios"

Objetivo da Pesquisa:
O proponente descreve na Plataforma Brasil:
Objetive Primério: *Caracterizar a incidéncia e prevaléncia de doengas, lesbes agudas e por

Enderego:  Av. Presidente Antdnio Carlos 8827 2° Ad 51 2005

Bairro: Unidade Administrativa Il CEP: 31.270-801

UF: MG Municipio: BELD HORIZONTE

Telefone: [31)2408-4502 E-mail: coepi@ppg.ufmg.br
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Apéndice 4 - Versao Brasileira do Questionario para Problemas de Salde no Esporte
(OSTRC-Br)

Bem-vindo ao nosso questiondrio para reqistro de lesdes e doencas:

Desejamos com esse projeto assegurar que vocé tenha um acompanhamento melhor por parte
de sua equipe médica.

Por favor, responda a todas as perguntas, independentemente da existéncia ou ndo de ter
apresentado algum incomodo/problemas de salide na semana passada.

Escolha sempre a alternativa que mais reflete o que vocé sentiu na semana passada.

Se por acaso, na semana passada vocé teve mais de um incomodo/problema de saude, comece
registrando aquele que foi o pior problema. VVocé podera registrar os outros problemas no final
do questionario.

Sempre que vocé registrar algum incomodo ou algum problema de salde a equipe médica sera
notificada sobre seu caso dentro do prazo de uma semana. Porém, é importante esclarecer que
este sistema ndo substitui seu contato regular com sua equipe medica. Continue a fazer contato
direto com a equipe medicalfisioterapeuta quando necessario.

1- PARTICIPACAO NOS TREINAMENTOS E COMPETICOES

Na semana passada, vocé teve alguma dificuldade/incémodo em participar no seu esporte
por causa de lesdes, doencas ou outros problemas de saude?

T Participacdo total, sem dificuldade/incomodo
T Participacdo total, mas com dificuldade/incémodo
©" Participacdo reduzida, por causa da dificuldade/incomodo

£ Naéo pude participar, devido a dificuldade/incomodo
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2- REDUCAO NO VOLUME TREINAMENTO

Na semana passada, quanto que vocé reduziu o volume de treinamento por causa de algum
incomodo, doenca ou outros problemas de satde?

©" Nenhuma reducéo
©" Pequena reducéo

" Moderada reducéo
©" Grande reducio

" Nao pude treinar por causa de incomodo, doenca ou problema de satide

3- DIMINUICAO DO DESEMPENHO

Na semana passada, quanto que o incbmodo, doenca ou problema de satde reduziu o seu
desempenho?

™" Nenhuma reducéo
™" Pequena redugéo

" Moderada redugéo
" Grande reducgo

™" Nao pude treinar ou competir por causa de incdmodo, doenca ou problema de satide

4- SINTOMAS DA LESAO OU DOENCA

Na semana passada, qual foi a intensidade do seu incémodo ou problema de satde?

T Nenhum incdmodo/Nenhum problema de saide

™" Pequena intensidade

" Moderada intensidade

T Grande intensidade

5- RESUMO

O incdmodo ou problema de saude relatado nas quatro perguntas acima se refere a uma leséo
ou doenca?

©" Lessio ' Doenca



6- AREA DA LESAO

SE O SEU PRINCIPAL PROBLEMA NA SEMANA PASSADA FOI UMA LESAO, POR
FAVOR, PREENCHA ESTE ESPACO.

Marque/assinale a area lesionada ou que voceé teve queixa. Se vocé teve mais que uma lesdo,
marque a que foi mais grave.

" Cabeca/face

™" Nuca/pescoco

" Ombro, incluindo a clavicula

" Parte superior do brago

" Cotovelo

" Antebraco

©" Punho

*" Dedos da méo

©" Térax, incluindo érgéos internos

T Abdémen, incluindo 6rgaos internos

" Parte superior da coluna (regio toracica)
©" Parte inferior da coluna (regido lombar)
© Pelve

©" Quadril/virilha

£ Coxa

T Joelho

T Ppanturrilha/perna

©" Tornozelo

" pés/dedos

" Outra parte do corpo:
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7- SINTOMAS DA DOENCA

SE O SEU PRINCIPAL PROBLEMA NA SEMANA PASSADA FOI UMA DOENGCA OU
OUTROS PROBLEMAS RELACIONADOS A SAUDE, POR FAVOR RESPONDA
ESTE ESPACO.

Por favor, marque todos 0s sintomas que vocé teve no decorrer da semana passada.

Febre

Fraqueza/cansago

Inchaco/edema dos ganglios linfaticos
Dor de garganta/garganta inflamada
Nariz entupido/corisa/espirros
Tosse

Dificuldade respiratoria/falta de ar
Dores de cabeca

Enjoo/sensagdo de mal-estar
Diarreia

Constipacgéo

Desmaio

Coceira/erupcao cutanea

Pulso irregular/taquicardia
Dorméncia/formigamento
Ansiedade

Depressao

Irritacéo

Sintomas nos olhos

Sintomas nos ouvidos

Sintomas nas vias urinarias ou 6rgdo genitais
Dores no peito

Dor abdominal

Dor em outras regiBes. Por favor, Especifique:

1 1 1 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 71T 1T 1T 1T 1T 11111

Outros. Especifique:
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8- COMENTARIOS/OUTRAS INFORMAGCOES

Use este espaco se vocé deseja nos enviar algum comentario ou informacGes adicionais sobre
esta lesdo, doenga ou problema de satde.

9- TEMPO DE AFASTAMENTO

Por favor, informe o nimero de dias da semana passada que vocé ficou completamente
incapaz de treinar ou competir devido a lesdo ou problema de satde.

OO0Odia Oldia O2dias O3dias O4dias O5dias O6dias O 7dias

10- REGISTRO/NOTIFICACAO

Esta € a primeira vez que voceé registra/relata esta lesdo ou doenca através deste
guestionario?

" Sim, esta é a primeira vez

™" Nao, eu ja registrei/relatei esse mesmo problema em uma das Gltimas quatro semanas

™" Nao, eu ja registrei/relatei antes, porém foi ha mais de quatro semanas

11- CONTATO COM A EQUIPE MEDICA
Eu relatei o problema para o:

' Médico do COTP

Outro médico

Fisioterapeuta do COTP

Outro fisioterapeuta

11 1

Outro profissional: Por favor, especifiqgue quem e onde ele trabalha:

-

Outra pessoa: Por favor, especifique quem:




12- VOCE TEVE ALGUM OUTRO INCOMODO, DOENCA OU OUTRO
PROBLEMA DE SAUDE NA SEMANA PASSADA?

™ Sim

™ Nao
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