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RESUMO

O Para esporte tem apresentado um crescimento exponencial, e, com o0 aumento do
desempenho dos paratletas, surge um maior risco de problemas de saude, incluindo
lesbes e doencas. Além das condicbes médicas pré-existentes, esses atletas
enfrentam demandas fisioldgicas e psicolégicas especificas, que podem influenciar
tanto a ocorréncia de lesbes quanto o processo de recuperacdo. Essa tese teve
como objetivo geral estabelecer a epidemiologia e o impacto (burden) de lesbes e
doencas em paratletas e investigar a relacdo do estresse, fadiga, qualidade do sono
e dor muscular com a prevaléncia e o tempo de afastamento (time loss) das lesdes.
O primeiro estudo descreveu a prevaléncia, incidéncia, gravidade e o burden dos
problemas de saude em paratletas das modalidades do atletismo, natacéo,
halterofilismo e taekwondo do Centro de Referéncia Paralimpico Brasileiro em Belo
Horizonte e do Centro Paralimpico Brasileiro em Sao Paulo, durante um ano e
comparou a prevaléncia de problemas de saude entre as modalidades. O
questionario OSTRC-HP (Oslo Sports Trauma Research Center Questionnaire on
Health Problems) foi aplicado semanalmente através de uma plataforma online para
avaliar os problemas de saude dos paratletas. Foram calculados a prevaléncia,
incidéncia e gravidade de lesdes de inicio subito e gradual, além das doencas. Além
disso, o burden dos problemas de saude foi calculado e visualizado em um gréfico
de matriz de risco. Um total de 102 paratletas participaram do estudo, onde a maioria
das lesdes ocorreram no ombro e tornozelo e a maioria das doencas causaram
sintomas respiratorios. A prevaléncia semanal média e a incidéncia de lesfes de
inicio subito foram de 39,8% e 9,9 lesGes por 1000 atletas-horas, respectivamente. O
taekwondo teve a maior prevaléncia de lesbes e a menor de doencas, a natacéo
teve a menor prevaléncia de lesdes. O halterofilismo apresentou o maior burden das
lesbes. O segundo estudo investigou a relacédo entre estresse, fadiga, qualidade do
sono e dor muscular, com a prevaléncia e o time loss de lesbes em paratletas. Para
isso, foi realizado um estudo prospectivo de um ano no qual o questionario Hooper
foi aplicado pelos treinadores das modalidades do atletismo, natacdo, halterofilismo
e taekwondo todos os dias antes da primeira sessao de treinamento e antes das
competicdes esportivas. A prevaléncia e o time loss relacionado as lesdes
reportadas foram coletados semanalmente pelo questionario OSTRC-HP
mencionado no estudo 1. O modelo multinivel foi utilizado para avaliar a associacao
das variaveis do indice de Hooper com a prevaléncia de lesdes de inicio gradual,
inicio subito, inicio gradual substancial e inicio subito substancial ao longo do
periodo de acompanhamento. Os modelos foram ajustados para o status da lesao
na semana anterior, incluindo-o como uma covariavel, além de outras variaveis

como sexo e horas de treinamento. O nivel mais baixo ("baixo") das variaveis do
indice de Hooper foi utilizado como categoria de referéncia, e os coeficientes
estimados representam comparacdes dos niveis "moderado” e "alto” em relacédo a
essa referéncia. No total, 61 paratletas participaram do estudo. Os resultados
mostraram que altos niveis de estresse na semana anterior estiveram associados a
lesbes de inicio gradual na semana seguinte. Da mesma forma, altos niveis de
fadiga na semana anterior estiveram associados a lesGes substanciais de inicio
gradual na semana seguinte. Além disso, niveis moderados de fadiga e dor muscular
na semana anterior estiveram associados a menor time loss na semana seguinte,
enquanto uma qualidade moderada de sono na semana anterior esteve associada a
maior time loss na semana seguinte. Os achados desta tese contribuem para o
aprimoramento do monitoramento de lesdes e doencas em paratletas, além da



compreensao das associacfes entre fatores fisiologicos e psicologicos e a
ocorréncia de lesdes nessa populacao.

Palavras-chaves: epidemiologia; lesdo; doenca; estresse; fadiga; dor muscular;

sono; paratletas.



ABSTRACT

Para sport has shown exponential growth, where with the increase in Para athletes
performance, there can be a high risk of health problems (injuries and illnesses) in
this population. In addition to pre-existing medical conditions, Para athletes face
unique physiological and psychological demands that can influence both the
occurrence of injuries and the recovery process. The main aim of this thesis was to
establishing the epidemiology and burden of injuries and ilinesses in Para athletes
and investigate the relationship of stress, fatigue, sleep quality, and muscle soreness
with the prevalence and time loss of injuries. The first study investigated the
prevalence, incidence, severity, and burden of health problems in Para athletes from
athletics, swimming, powerlifting, and taekwondo at the Brazilian Paralympic
Reference Center, in Belo Horizonte, and the Brazilian Paralympic Center, in Sao
Paulo, over one-year and compared the prevalence of health problems among
modalities. The OSTRC-HP (Oslo Sports Trauma Research Center Questionnaire on
Health Problems) was applied weekly through an online platform to assess the health
problems of Para athletes. The prevalence, incidence, and severity of sudden- and
gradual-onset injuries, as well as illnesses, were calculated. Additionally, the burden
of health problems was calculated and visualized in a risk matrix graph. A total of 102
Para athletes participated in the study, where most injuries occurred in the shoulder
and ankle, and most illnesses caused respiratory symptoms. The average weekly
prevalence and incidence of sudden-onset injuries were 39.8% and 9.9 injuries per
1000 athlete-hours, respectively. Taekwondo had the highest prevalence of injuries
and the lowest prevalence of illnesses, while swimming had the lowest prevalence of
injuries. Powerlifting exhibited the highest burden of injuries. The second study
investigated the relationship between stress, fatigue, sleep quality, and muscle
soreness with the prevalence and time loss due to injuries in Para athletes. For this
aim, a one-year prospective study was conducted in which the Hooper questionnaire
was administered daily by the coaches of athletics, swimming, powerlifting, and
taekwondo before the first training session and prior to competitions. The prevalence
and time loss related to the reported injuries were collected weekly using the
OSTRC-HP questionnaire described in Study 1. A multilevel approach was applied to
assess the association of the variables from the Hooper Index with the prevalence of
gradual-onset injuries, sudden-onset injuries, substantial gradual-onset injuries, and
substantial sudden-onset injuries during the follow-up period. These models were
adjusted for injury status in the preceding week by including it as a covariate.
Additional covariates included sex and training hours. The lowest level ("low") of the
hooper variables was used as the reference category, with estimated coefficients
representing comparisons of the "moderate” and "high" levels relative to this
reference. In total, 61 Para athletes participated. Stress was associated with gradual-
onset injuries in the following week compared to those with low stress levels. In
addition, fatigue was associated with substantial gradual-onset injuries in the
previous week compared to those with low fatigue levels. Para athletes with
moderate fatigue levels and muscle soreness experienced fewer time loss if
compared to those with low fatigue levels. Moderate sleep quality was associated
with a more time loss compared to high sleep quality levels. The findings of this
thesis contribute to improving the monitoring of injuries and illnesses in para-athletes,
in addition to understanding the associations between physiological and
psychological factors and the occurrence of injuries in this population.



Keywords: epidemiology; injury; stress; fatigue; muscle soreness; sleep; para
athletes.
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1 INTRODUCAO

O Para esporte tem apresentado um crescimento exponencial, tanto no nimero
de competidores quanto em popularidade entre o publico e os proprios atletas
(Derman et al., 2018a). Esse aumento reflete o papel crucial do Para esporte na
promocao da capacidade funcional de pessoas com deficiéncia, permitindo que elas
alcancem niveis elevados de desempenho fisico e esportivo (Willick; Lexel, 2014).
Paralelamente, o Para esporte evoluiu para uma pratica de alto rendimento,
caracterizada por treinos intensivos e desempenhos fisicos de exceléncia, como
evidenciado nas edi¢Bes dos Jogos Paralimpicos (Vanlandewijck; Thompson 2011).
Com esse desenvolvimento, cresce o interesse pela saude e seguranca dos
paratletas, destacando a necessidade de estratégias eficazes para a prevencao de
lesbes e a otimizacdo do desempenho esportivo (Webborn; Van de Vliet, 2012).
Nesse contexto, compreender a epidemiologia e o perfil de lesbes e doengas em

paratletas é essencial para proteger sua saude, permitindo a identificacdo de

padrdes e tendéncias a longo prazo.

Os sistemas de vigilancia de lesdes e doencas desempenham um papel crucial
na formulacdo de medidas preventivas destinadas a protecdo da saude dos
paratletas (Bahr et al., 2020; Derman et al., 2018a). O primeiro passo para a
implementacdo de um programa de prevencdo de lesbes consiste em identificar a
extensdo do problema, através da vigilancia e da epidemiologia das lesdes
esportivas. No entanto, no contexto do Para esporte, esse processo exige atencao a
fatores especificos. Embora lesGes e doencas sejam prejudiciais paratletas com ou
sem deficiéncia (Weiler et al., 2016), os paratletas enfrentam desafios adicionais,
pois problemas de saude podem impactar diretamente na sua capacidade de
realizar atividades cotidianas, como as atividades de vida diaria (Ahmed et al., 2015).
Dada essa realidade, estudos longitudinais sédo ferramentas essenciais para
monitorar a saude dessa populacdo aléem do ambiente competitivo, especialmente
porque a deficiéncia pré-existente pode influenciar o estado basal de saude ao longo
do tempo, aumentando o risco de lesdes e doencas em diferentes niveis (Derman et
al. 2021). Esse acompanhamento continuo possibilita a compreensao de padrdes de
prevaléncia, incidéncia e gravidade, fornecendo uma base mais abrangente e

fundamentada sobre as condi¢bes que afetam os paratletas.
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Estudos longitudinais tém demonstrado que os paratletas apresentam altas taxas
de lesBes e doencas, atribuidas em parte a condicbes médicas pré-existentes e as
exigéncias dos esportes de alto desempenho (Fagher et al., 2020; Hirschmuller et
al., 2021; Lexell et al., 2021; Luijten et al., 2024; Pinheiro et al., 2024). Por exemplo,
Pinheiro et al. (2024) relataram uma prevaléncia de lesdes de 33,4% (IC 95% 12,0-
55,0), com predominancia de lesbes de inicio gradual. De forma semelhante, um
estudo de Luijten et al. (2024) encontrou uma prevaléncia de lesdes de 34,6% (IC
95% 30,3-38,9), sendo as lesdes de inicio gradual mais prevalentes em comparacéo
as de inicio subito (18,6% versus 6,6%). Em contraste, estudos realizados em Jogos
Paralimpicos revelam uma relacé@o inversa, possivelmente devido a subnotificacéo
de lesdes de inicio gradual. Isso ocorre porque muitas definicdes de lesdes baseiam-
se em critérios como afastamento de treinos ou competicdes ou necessidade de
atendimento médico (Derman et al., 2013, 2018a; Weiler et al., 2016). Tais critérios
dificultam a deteccdo das lesdes de inicio gradual ou daquelas com gravidade de
leve a moderada (Weiler et al., 2016).

Além das lesbes, as doencas também sdo frequentemente relatadas, tanto em
estudos longitudinais quanto em grandes competi¢cdes (Derman et al., 2013; Pinheiro
et al., 2024). Os principais sistemas afetados em paratletas sdo o respiratorio,
gastrointestinal e urogenital/ginecologico (Derman et al., 2023a; Fagher et al., 2020;
Pinheiro et al., 2024). Embora os estudos longitudinais oferecam a vantagem de
identificar padrées e tendéncias ao longo do tempo, os dados obtidos em grandes
competicdes, como os Jogos Paralimpicos, fornecem insights valiosos sobre o
impacto do ambiente competitivo na salde dos atletas. Portanto, ambas as
abordagens sdo complementares e contribuem para uma compreensao mais ampla

e fundamentada dos problemas de saude que afetam essa populacéo.

O monitoramento dos problemas de salude (lesdes e/ou doencas) no esporte
paralimpico teve inicio nos Jogos Paralimpicos de 2002 (Derman et al., 2013, 2016,
2018a, 2019, 2020; Schwellnus et al., 2013; Webborn, Willick, Reeser, 2006). Desde
entdo, observou-se que a incidéncia e prevaléncia de problemas de salde entre
atletas paralimpicos sdo maiores em comparacdo aos atletas olimpicos (Derman et
al., 2013). Clarsen et al. (2021) relataram que a prevaléncia média semanal de
problemas de saude nos atletas paralimpicos foi de 37,1% (IC 95% 35,8-38,5), em

comparacdo com 32,0% (IC 95% 31,1-32,9) nos olimpicos. Além disso, a
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prevaléncia de doencas (18,9% [IC 95% 17,7-20,0] vs 9,3% [IC 95% 8,7-10,0]) e
lesGes de inicio gradual (15,6% [IC 95% 14,7-16,5] vs 14,4% [IC 95% 13,7-15,0]) foi
maior nos paratletas. Em relacdo a incidéncia dos problemas de salde, atletas
paralimpicos apresentaram uma taxa de 7,5 casos por atleta por ano (IC 95% 7,0-
8,0), em comparacdo com 6,1 casos por atleta por ano (IC 95% 5,9-6,3) nos atletas
olimpicos. Nesse contexto, 0 monitoramento continuo dos problemas de saude nos
paratletas € essencial, pois permite o direcionamento das equipes esportivas para
prevenir ou manejar lesdes e doencas que podem comprometer o desempenho e a

participagéo esportiva desses atletas.

Além de serem mais prevalentes em atletas paralimpicos, lesdes e doencas
também podem ter um impacto maior na participacdo e desempenho esportivo
desses atletas quando comparadas com atletas olimpicos (Clarsen et al., 2021,
Steffen et al., 2022). Por exemplo, estudos prévios (Clarsen et al., 2021; Steffen et
al., 2022) demonstraram que atletas de elite paralimpicos ficaram em média 32 dias
afastados do esporte a cada ano em decorréncia de um problema de saulde,
enquanto atletas olimpicos permaneceram 27 dias afastados pelo mesmo motivo.
Além disso, entre os problemas de saude relatados (les6es ou doencas), as doencas
foram responsaveis por maior impacto (burden) nos atletas paralimpicos, enquanto
as lesbes de inicio subito foram as mais prejudiciais paratletas olimpicos (Steffen et
al., 2022). Essa diferenca no burden reforca a necessidade de uma abordagem
especifica e direcionada para a gestdo de saude em paratletas, considerando ndo
apenas a frequéncia de lesGes e doencas, mas também o tempo de afastamento e o

tipo de problema predominante em cada grupo.

A medida do burden tem se tornado uma ferramenta amplamente utilizada para
reportar a gravidade do problema de saude e seu impacto geral nos paratletas,
sendo geralmente expressa em termos de dias de afastamento por 1000 horas de
exposicdo (Bahr et al., 2020). Além desse célculo, o burden pode ser representado
por matrizes de risco que incorporam a relacéo entre incidéncia ou prevaléncia e a
gravidade dos problemas de saude (Bahr et al., 2018). Segundo Bahr et al. (2020),
essa medida engloba ndo apenas a frequéncia dos problemas de saude, mas
também sua gravidade e o tempo de afastamento do paratleta das atividades

esportivas. Focar exclusivamente nos problemas que resultam em afastamento, sem
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considerar a gravidade, pode levar a uma compreensao incompleta da situacéo, ja
que tais dados frequentemente refletem apenas lesdes e/ou doencas graves.

Paratletas com condicbes médicas pré-existentes, as taxas de prevaléncia e
incidéncia de lesbes e/ou doencas podem subestimar o real impacto desses
problemas de saude. Nesse contexto, a analise do burden oferece uma abordagem
mais abrangente, permitindo a equipe de saude esportiva identificar prioridades no
gerenciamento de riscos. Compreender as nuances do burden, além da prevaléncia
e incidéncia de lesdes elou doencas em diferentes modalidades esportivas, €
fundamental para o desenvolvimento de estratégias preventivas mais eficazes.
Essas estratégias sao fundamentais para mitigar os efeitos negativos das condicdes

de saude nas carreiras e nos treinos dos paratletas.

Entre algumas modalidades paralimpicas, o taekwondo tem se destacado como
um exemplo da importancia de considerar o burden nas andlises epidemioldgicas.
Reconhecido oficialmente pelo Comité Paralimpico Internacional em 2015, o
taekwondo estreou nos Jogos Paralimpicos em 2020 e apresentou a segunda maior
incidéncia de lesdes, com uma taxa de 16,0 lesbes [IC 95% 9,9-25,7] por 1000
atletas-dias (Derman et al., 2023b). Além disso, foi a modalidade com o maior
burden, com 78,9 dias perdidos por 1000 atletas (IC 95% 52,1-84,1), evidenciando o
impacto significativo das lesées nessa modalidade (Derman et al., 2023b). No
taekwondo, competem atletas com deficiéncias visual, intelectual e fisica, sendo a
modalidade Poonse voltada para as deficiéncias visual e intelectual, enquanto a
modalidade Kiorugui é voltada para as deficiéncias fisicas, com destaque para a
classe K44, que inclui atletas com amputacéo (IPC, 2024c). As exigentes demandas
fisicas do taekwondo, como o0s contatos explosivos, chutes e golpes rapidos,
provavelmente contribuem para as altas taxas de lesfes entre os paratletas (Derman
et al., 2023b). Embora os dados sobre as areas anatbmicas mais afetadas no
taekwondo sejam escassos, em atletas sem deficiéncia, as lesdes mais comuns
ocorreram nos pés (16,1%), coxa (9,4%), joelhos (8,4%) e tornozelos (7,9%)
(Kazemi et al., 2009). E possivel que resultados semelhantes sejam observados em
atletas com deficiéncias, especialmente devido a maior demanda explosiva nos
membros inferiores, particularmente em atletas com amputacéo unilateral do braco,

0 que poderia ajudar a explicar esses padrdes.
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Além do taekwondo, o atletismo também apresentou altas taxas de lesdes
durante as competi¢cdes. Nos Jogos Paralimpicos de Paris (2024), essa modalidade
teve 0 maior numero de paratletas (International Paralympic Committee, 2024). I1sso
pode ser explicado, em parte, pela elegibilidade paratletas com diferentes tipos de
deficiéncias, incluindo deficiéncias fisicas (como deficiéncia de forca muscular,
limitagdo de amplitude de movimento passiva, ataxia, atetose, hipertonia, diferenca
de comprimento de membros, baixa estatura e deficiéncia em membros), visual e
intelectual (IPC, 2025). As lesdes no atletismo variam conforme o tipo de deficiéncia
e a hatureza da prova, seja de campo ou pista. Entre 2012 a 2020, o atletismo
esteve entre as dez modalidades com maior incidéncia de lesGes, com taxas que
variaram de 7,8 a 15,8 lesbes por 1000 atletas-dias (Derman et al., 2018a; Derman
et al.,, 2023b; Willick et al., 2013). Nos Jogos Paralimpicos de Londres (2012),
observou-se uma maior incidéncia de lesbes entre os paratletas das provas de
campo, em comparacdo com os atletas das provas de pista (Blauwet et al., 2016).
Para os atletas que deambulavam, a regido da coxa foi a mais acometida,
especialmente nas provas de pista (Blauwet et al., 2016). Por outro lado, para os
paratletas que utilizavam cadeira de rodas, as lesdes foram mais prevalentes na
regido do ombro, com maior incidéncia nas provas de campo (Blauwet et al., 2016).
Essas variacdes no padrdo de lesbes refletem as demandas especificas do
atletismo, e abrem espaco para analises mais aprofundadas em outras modalidades

paralimpicas.

Nos Jogos Paralimpicos de 2016, o halterofiismo esteve entre as dez
modalidades com maior incidéncia de lesdes (11,1 lesbes por 1000 atletas-dias)
(Derman et al., 2018a) e também com menor incidéncia de doencas (8,1 doencas
por 1000 atletas-dias) (Derman et al., 2018b). Na mesma competi¢cdo, o ombro foi a
regido mais acometida por lesdes, com uma incidéncia de 7,0 lesdes por 1000
atletas-dias (Ona Ayala et al.,, 2019). O movimento do supino, caracteristico do
halterofilismo, exige forca e poténcia dos membros superiores (IPC, 2024a), o que
contribui para a sobrecarga nos ombros. Um estudo longitudinal revelou que o
halterofilismo apresentou altas pontuagcdes de gravidade para lesbes de inicio subito
e gradual, resultando em reducbes moderadas a severas no volume de treinamento,
no desempenho e, em alguns casos, incapacidade completa de participar do esporte

(Pinheiro et al., 2024). A modalidade possui oito tipos de deficiéncias elegiveis:
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deficiéncia de forca muscular, deficiéncia de amplitude de movimento passiva,
ataxia, atetose, hipertonia, diferenca de comprimento de membros, baixa estatura e
deficiéncia em membros (IPC, 2024a). Muitos paratletas dessa modalidade utilizam
dispositivos de auxilio, como cadeiras de rodas, bengalas ou muletas, durante as
atividades diarias, o que pode aumentar a predisposicdo para doencas,
especialmente aquelas relacionadas a pele, ao sistema subcutdneo e ao trato
geniturinario (Schwellnus et al., 2013).

Ao contrario das modalidades mencionadas, a natagcdo se destaca como uma
das modalidades com menor incidéncia de lesbes, com uma taxa de 7,1 por 1000
atletas-dias (IC 95% 5,4-9,4) (Derman et al., 2018a), mas com maior incidéncia de
doencas, alcancando 12,6 doencas por 1000 atletas-dias (IC 95% 10,2-15,6)
(Derman et al., 2018b). Nos Jogos Paralimpicos de Toquio 2020, a incidéncia de
lesGes foi ainda menor (3,1 lesGes por 1000 atleta-dias), assim como as doencas
(4,4 doencas por 1000 atletas-dias) (Derman et al., 2022). A natacdo contempla
atletas com deficiéncias fisicas, intelectuais e visuais (IPC, 2024b). Estudos
anteriores (Klich et al., 2019; Magno e Silva et al., 2013) indicam que as regides
afetadas por lesbes sdo o ombro e tronco. As lesbes na natagéo frequentemente
acometem o ombro e o tronco devido a predominancia do uso dos membros
superiores na propulsdo, além de limitacbes antropométricas, como amputacdes
unilaterais (Fletcher et al., 2021; Hogarth et al., 2020). Por outro lado, as doencas
mais prevalentes afetam os sistemas respiratério e gastrointestinal, muitas vezes
influenciadas por fatores ambientais. Aspectos extrinsecos e intrinsecos, como a
higiene inadequada nas piscinas e vestiarios, o contato frequente entre os atletas e
a qualidade da &agua, contribuem para a prevaléncia de doencas respiratérias e
gastrointestinais (Pyne et al., 2014). Esses fatores evidenciam a complexidade da
saude dos paratletas, destacando a importancia de entender como as condicdes

fisicas podem impactar seu desempenho em treinos e competicdes.

Com o crescimento dos Jogos Paralimpicos, a influéncia de diferentes variaveis
no desempenho dos paratletas durante treinos e competicbes tem sido cada vez
mais investigada. Essas variaveis podem envolver aspectos técnicos, taticos, fisicos,
fisiol6gicos e psicoldgicos (Silva et al., 2012). Distarbios do sono, por exemplo, estao
associados a uma maior gravidade de problemas de salude em paratletas (Dattilo et

al., 2011; Silva et al., 2022). Especificamente, Silva et al. (2022) demonstraram que
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uma pior qualidade do sono e uma maior frequéncia de despertares noturnos estéo
relacionados a problemas de saude mais graves. Essa relacdo pode ser explicada
pelo fato de o déficit de sono prejudicar a secrecdo de horménios anabdlicos, como
a testosterona e o hormoénio do crescimento, enquanto favorece a secrecdo de
horménios catabdlicos, como o cortisol e a miostatina (Dattilo et al., 2011; de Sousa
et al., 2020). Embora haja poucos estudos que investiguem a relacéo entre o sono e
lesGes ou doencas em paratletas, evidéncias em atletas sem deficiéncia sugerem
uma possivel associacdo entre essas varidveis. Estudos prévios (Milewski et al.,
2014; Silva et al., 2019) indicam que 0 sono nao apenas aumenta o risco de lesdes e
doencas, mas também pode prolongar o tempo de recuperacdo e,
consequentemente, o tempo de afastamento do atleta. Como o sono dos paratletas
pode ser comprometido por fatores como deficiéncia visual, intelectual e dor crénica,
essa populacdo pode ter um risco ainda maior de lesdes e doencas (Silva et al.,
2012; Silva et al., 2022.). Esses achados reforcam a importancia de considerar o
sono como um fator critico na saude e no desempenho dos paratletas,

especialmente diante dos desafios especificos que essa populacéo enfrenta.

Além dos possiveis impactos dos disturbios do sono, altos niveis de estresse tém
sido sugeridos como fatores que podem influenciar a ocorréncia e gravidade de
lesbes e doencas, bem como afetar o desempenho dos paratletas durante treinos e
competicdes. Embora existam poucos estudos especificos para essa populacao,
pesquisas com atletas sem deficiéncia sugerem que estressores psicossociais, cComo
niveis elevados de ansiedade, podem precipitar novas lesdes e impactar
negativamente a reabilitacdo, bem como o desempenho esportivo no retorno as
atividades (Nippert, Smith, 2008; van Winden et al., 2021). Nos paratletas, essa
relacdo pode ser ainda mais significativa devido a presenca de deficiéncias nao
modificaveis. Fagher et al. (2016) destacaram que lesdes relacionadas ao Para
esporte estdo associadas a fatores psicolégicos, como ansiedade e estresse. Essa
associacao se intensifica quando a lesédo acomete o membro ndo deficiente, o que
amplifica os niveis de ansiedade e prejudica tanto as atividades diarias quanto o
treinamento esportivo. Além disso, o impacto do estresse pode se refletir no tempo
de afastamento dos paratletas, dificultando a recuperagéo e o retorno ao esporte de
forma segura e eficaz (Haraldsdottir et al., 2021). Portanto, esses achados reforcam

a necessidade de um acompanhamento multidisciplinar, que integre tanto os
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aspectos fisicos quanto psicolégicos, promovendo a saude e o desempenho dessa
populacdo. Eles também ressaltam a importancia de investigacbes futuras para
explorar as inter-relagcdes entre estresse, tempo de afastamento e lesdes, com o

objetivo de desenvolver estratégias eficazes de prevencao e manejo.

Outro componente dentro do contexto esportivo que pode estar associado a
ocorréncia de lesbes é a fadiga. O acumulo de fadiga pode levar ao overtraining, 0
gue impacta negativamente o desempenho esportivo (Jones, Griffiths, Mellalieu,
2017; Meeusen et al., 2013). Embora ainda ndo haja estudos especificos sobre o
tema no esporte paralimpico, Johnston et al. (2013) observaram, durante uma
temporada de competicdes, que jogadores de rugby sem deficiéncias apresentaram
fadiga acumulada, o que comprometeu a corrida de alta intensidade, aceleracdes
méaximas e o desempenho defensivo no jogo final. Esse acumulo de fadiga esta
frequentemente associado a dor muscular tardia, que ocorre devido a microlesées
nas fibras musculares provocadas por esforgos intensos e repetidos (Cheung et al.,
2003). Quando a recuperacao muscular € insuficiente entre os treinamentos e as
competicbes, a combinacdo de fadiga e dor muscular pode n&o apenas
comprometer o desempenho, mas também aumentar o risco de lesdes (Johnston,
Gabbett, Jenkins, 2013; Jones, Griffiths, Mellalieu, 2017). Além disso, a fadiga
acumulada pode estar associada a um tempo de afastamento esportivo prolongado,
uma vez que elevados niveis de fadiga podem potencialmente impactar a
recuperacdo e influenciar o risco de reincidéncia de lesbes (Johnston, Gabbett,
Jenkins, 2013). No entanto, ainda néo estd claro como esses fatores afetam
especificamente os paratletas, tornando essencial a investigacdo sobre a relacao

entre fadiga, tempo de afastamento e o risco de lesdo entre paratletas.

Portanto, considerando a crescente relevancia do esporte paralimpico e a
complexidade das demandas enfrentadas pelos paratletas, o objetivo central deste
estudo é investigar a epidemiologia de lesGes e doencas em diferentes modalidades,
além dos fatores associados, como sono, estresse, fadiga e dor muscular. Por meio
de uma abordagem longitudinal e abrangente, espera-se identificar padrdoes e
tendéncias que possam fundamentar estratégias preventivas eficazes, contribuindo
para a protecdo da saude, a mitigacado de riscos e a otimizacdo do desempenho dos
paratletas. Este trabalho visa preencher lacunas importantes no conhecimento atual,

oferecendo insights valiosos para equipes multidisciplinares e instituicdes esportivas,
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com o objetivo de promover uma gestdo mais integrada e especifica da saude no

contexto paralimpico.
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2 OBJETIVOS
2.1. Objetivo geral

Estabelecer e comparar a prevaléncia, incidéncia e gravidade de problemas
de saude em paratletas brasileiros, além de investigar se existe associacao entre
sono, estresse, fadiga e dor muscular com a prevaléncia e gravidade das lestes

e doencas ao longo de um ano.
2.2. Objetivo principal do estudo 1

Estabelecer e comparar a prevaléncia, incidéncia e gravidade de problemas

de saude (lesbes e doencas) em paratletas brasileiros em uma coorte de um ano.
2.3. Objetivo secundéario estudo 1

Estabelecer o burden de problemas de salde nos paratletas ao longo de um

ano.
2.4. Objetivo principal do estudo 2

Investigar a relacdo entre sono, estresse, dor e fadiga muscular e a
prevaléncia de lesdes e o tempo de afastamento associado de paratletas durante

um ano.
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ABSTRACT

Background: Para athletes experience high prevalence, incidence and burden of health problems

related to sport.

Objectives: To assess the prevalence, incidence, severity, and burden of injuries and illnesses in Para
athletes throughout one-year and to compare the prevalence these health conditions across four sports.
Methods: Data were collected from January to December 2022 at two Brazilian Paralympic Reference
Centers. Para athletes from swimming, athletics, powerlifting, and tackwondo were included. The
OSTRC-H2 Questionnaire was used to record injuries and illnesses weekly for one-year. Injury and
illness prevalence, incidence, severity scores, and burden were calculated. A one-way ANOVA
compared the prevalence of health problems among the four sports.

Results: In total, 102 Para athletes participated in this study (77 males, 25 females). Six hundred and
twelve health problems (453 injuries and 159 illnesses) were reported. The prevalence of injuries was
31.8% (95% CI 28.2-35.3), and the prevalence of illnesses was 7.9% (95% CI 7.0-8.9). Taekwondo
had the highest prevalence of injuries (44.9%). The mean incidence rate of sudden-onset injuries was
9.9 per 1000 athlete hours, with tackwondo also exhibiting the highest rates. Injuries to the shoulder
complex, followed by the ankle and knee, had the greatest burdens. Powerlifting exhibited the highest
burden of injuries.

Conclusion: During the one-year season, Para athletes experienced high injury rates and burdens, with
severe impacts observed especially in taekwondo and powerlifting. Para athletics had the higher
prevalence of illnesses. These findings emphasize the need to develop injury prevention strategies

tailored the specific characteristics of each sport.

Keywords: Injury; Iliness; Para swimming; Para athletics; Para Powerlifting; Para Taekwondo

INTRODUCTION
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Longitudinal studies show that Para athletes experience high rates of injury and illness, partly
due to pre-existing medical conditions and the demands of high-performance sports. Most
longitudinal studies'?*°have been conducted in high-income countries with well-established social
support systems. In contrast, emerging economies with high levels of inequality, such as Brazil, lack
adequate sports, infrastructure, and health support.6” A systematic review® demonstrated that resource
limitations and limited access to quality medical services contribute to the high rates of health
problems among Para athletes. Therefore, national epidemiological data are crucial to inform effective

prevention strategies tailored to the unique challenges of emerging economies with limited resources.

Injuries and illnesses significantly impact Para athletes, affecting not just sports participation
but also daily activities, such as mobility and self-care.>?° These burdens are often measured by time-
loss, with estimates ranging from 21 to 131 days lost per 1000 hours of exposure.®* However, even
without full time-loss, health problems can impair performance by reducing the volume or intensity of
training and competitions.®4 The Oslo Sports Trauma Research Center Questionnaire on Health
Problems (OSTRC-H2) provides a more comprehensive assessment of these impacts, capturing
burdens beyond time-loss.*!2 Given that Para athletes often contend with pre-existing impairments,
additional challenges from sport-related injuries and illnesses can further increase their burden,*®

potentially affecting sporting performance - particularly in emerging economies such as Brazil.

Health problems and epidemiological rates vary significantly among Paralympic sports. A
pilot longitudinal study suggested that swimming had a higher injury incidence than athletics and
powerlifting.> However, during the Tokyo 2020 Paralympic Games,'* athletics and taekwondo were
among the ten sports with the highest injury rates, while swimming and powerlifting had the lowest.
Moreover, swimming showed a high illness incidence, primarily affecting the respiratory and
gastrointestinal systems.*> Recognising these variations can support tailored preventive strategies for
each sport. This study investigated the prevalence, incidence, severity, and burden of injuries and
illness for one consecutive year in para swimming, para athletics, para taekwondo and para
powerlifting athletes. In addition, we assessed whether there were differences in the prevalence of

health problems across the four sports. Notably, this study is among the largest longitudinal follow-ups
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conducted with Para athletes, providing valuable insights into injury and illness patterns in this

population.

METHODS
Study design and ethics approval

We conducted this prospective cohort study over one sport season, typically lasting 50 weeks
(January 2022 — December 2022) in Brazil. This longitudinal study was conducted at the Paralympic
Reference Centers in Belo Horizonte and S&o Paulo. The study followed Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) guideline and was approved by the Ethical

Research Committee of the Universidade Federal de Minas Gerais (number 27518619.4.0000.5149).

Recruitment and participants

The sample was selected for convenience, and all Para athletes from both Paralympic Centers
voluntarily agreed to participate in the study. While convenience sampling was necessary due to the
limited population of elite Para athletes, the sample size in this study represents a considerable
expansion compared to the previous pilot study,® which included a smaller and less diverse cohort.
Para athletes from Para swimming, athletics, powerlifting, and taekwondo of both sexes, without age
restriction, who participated in at least one regional, national, or international competition in the last
six months were included in this study. Before the beginning of the study, an oral presentation about
the purpose of the study was conducted to encourage athletes with visual and intellectual impairments
to participate. All athletes signed an informed consent form, and legal guardians provided consent for

underage athletes.

Main outcome measurements

Prevalence, incidence, and severity of injuries and illnesses were registered for 1 consecutive
year during the sports season using the OSTRC-H2.1%1¢ The OSTRC-H2 was distributed electronically
to all Para athletes every Monday using the Typeform platform, starting in the first week of preseason.
A link to access the questionnaire was distributed to the Para athletes by text message weekly.
Reminders were sent to non-responders after three days.'” After five days without a response, the main

researcher contacted the Para athletes by phone or administered the questionnaire in person. A
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smartphone voice assistance app was used for visually impaired athletes, while the Physiotherapy team
administered it verbally to those with intellectual impairments. Based on the para athletes’ answers,
extra information was recorded, such as the type of health problems, injury location, illness symptoms
and time loss from sport. As the OSTRC-H2 allows Para athletes to report multiple health problems
within the same week, each injury and illness was recorded independently. Time loss days due to
health problems were classified based on the primary reported condition, ensuring that no days were
counted more than once. In addition, Para athletes also reported training exposure in hours every

week.

Definition of health problem, injury, and illness

Following the recommendations of Derman et al. (2021),*? the present study addressed a
broader concept of health problems for Para athletes. Health problems resulting directly or indirectly
from participation in activities, such as using assistive devices for locomotion (e.g., crutches and
wheelchairs) or common illnesses in Para athletes with spinal cord injuries (e.g., pressure ulcers), were
also considered.'? These conditions can affect a Para athlete's health, regardless of the consequences
on sports participation or performance or whether the Para athlete sought medical attention.'? Health
problems were categorised as substantial if they resulted in moderate or severe reductions in training
volume, performance, or complete inability to participate in Para sports.’° Moderate or severe
reductions were defined as responses of 3, 4 or 5 to questions 2 or 3 of the OSTRC-H2 (where 3

indicates moderate reduction, 4 severe reduction, and 5 complete inability to participate).°

Injury was defined as ‘tissue damage or other derangements of normal physical function due
to participation in sports, resulting from a rapid or repetitive transfer of kinetic energy’.!! For this
study, injuries were classified based on onset (sudden-onset or gradual-onset), and no distinction was
made between new, ongoing, or recurring injuries, as such classification would require additional
methodological considerations beyond the scope of our analysis. In this classification, a sudden-onset
injury results from a single, clearly acute mechanism (e.g., fall or collision). In contrast, gradual-onset
injury is caused by a repetitive mechanism without a single identifiable event responsible for the

injury.’? Tllness was defined as a ‘complaint or disorder experienced by the Para athlete, unrelated to
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injury, that involved other body systems (e.g. physical and/or mental well-being)'.*? To assure data
quality, the main researcher contacted Para athletes within five days if they registered ambiguous

responses.

In case of injury or illness reported by a Para athlete, the sports healthcare team was contacted
to monitor and properly assess the health problem. The main researcher, a member of the
interdisciplinary research group of the Brazilian Paralympic Center with experience in the application
of the OSTRC-H2 application, also directly contacted the athletes when they reported a health
problem. This ensured accurate classification of the type, nature, and onset mode of each reported

health problem.

For burden assessment, we employed two methods to report the data. Bahr et al. (2018)*®
argued that focusing solely on time-loss, while disregarding severity, provides an incomplete
understanding as time-loss reflects only severe injuries.'**? In other words, it does not effectively
measure injuries that allow Para athletes to continue participating in the sport but still impact their
training volume and performance.'2 Therefore, we initially presented burden as the total number of
days lost per 1,000 hours of exposure (i.e., Time-loss burden). Additionally, to capture the overall
burden of health problems, we developed a risk matrix that incorporates both severity and prevalence
(i.e., Severity burden). All definitions and outcome measures are provided in Supplementary material

1.

Data analysis

Each week, we calculated the prevalence of injuries (sudden- or gradual-onset) and illnesses by
dividing the number of Para athletes who reported any health problem by the number of questionnaire
respondents in that same week.° In addition, the prevalence of health problems and substantial ones
was calculated for each outcome. At the end of the study, the average weekly prevalence and the

corresponding 95% Confidence Interval (95% CI) were calculated over the entire follow-up period.%

Incidence rate and the corresponding 95% CI were calculated for sudden-onset injuries as the

number of new cases divided by the time at risk in hours for each health problem. The result was
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multiplied by 1,000 to obtain the rate per 1,000 hours of sports participation.'®?° The severity score
was calculated weekly for each health problem and each time it was reported.’®? Average weekly
severity score was calculated by dividing the cumulative severity score by the number of weeks the
problem was reported.?! A cumulative severity score was calculated for injuries (sudden- or gradual-
onset) and illnesses by summing the severity score for each health problem reported weekly.?! A risk
matrix graph was plotted for all sports and each specific sport to illustrate the burden of all, sudden-
and gradual-onset injuries, with average cumulative severity scores on the y-axis and the average
weekly prevalence of injuries on the x-axis.'® We calculated a thousand bootstrapped average due to

the non-normal distribution of cumulative severity scores.

Analyses were performed in SPSS version 29.0 (IBM, Windows, USA). Descriptive data were
expressed using each sport's means and 95% CI. Data normality was assessed using the Shapiro-Wilk
test. Given the non-normal distribution of some variables, the Kruskal-Wallis test was used to compare
the prevalence of injuries and illnesses across different sports. Weekly prevalence was used as the
sample measure to ensure comparability among sports. Tukey’s post hoc tests were used to identify

pairwise differences between sports. The alpha level was established at 0.05.

RESULTS
Participants
A total of 102 Para athletes (77 males and 25 females) participated in this study, with no

dropouts. Table 1 presents their demographic characteristics and functional classifications.
Insert_Table 1 here near

Response rate and reported cases

The overall response rate to the weekly questionnaires was approximately 92%, reflecting
occasional missed reports but maintaining a robust dataset for analysis. Para athletes self-reported a
total of 612 health problems. Eighty-tree percent of Para athletes reported three or more health
problems, 9% reported one or two health problems, and 8% did not report health problems during the

one-year duration of this study. Of all the reported health problems, 453 were injuries (215 sudden-
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onset and 238 gradual-onset), and 159 were illnesses. Figure 1 presents the prevalence of health
problems for each sport during the 50-week follow-up period. The relationship between time-loss,
injuries, and illnesses was analyzed, and the results are presented in Supplementary file 2. In addition,
the number of health problems, all injuries, sudden- and gradual-onset injuries and illnesses for each

sport is provided in Supplementary material 3.
Insert_Figure_1 here_near

Weekly prevalence of health problems and sports comparisons

During each week of the follow-up period, 39.8% (95%CI 35.7-43.8) of the Para athletes
reported having at least one health problem and 12.7 % (95%Cl 11.3-14.2) reported at least one
substantial health problem. The prevalence of health problems and the results of the comparisons
between sports are presented in Table 2. There were significant differences between sports in the
prevalence of health problems [F(3,196)=4,701; p=0.014); n2=0.067 (medium effect)], with
taekwondo showing a higher prevalence of health problems than swimming (p<0.001). Regarding
injuries [F(3,196)=7,860; p<0.001); n?=0.107 (medium effect)], swimming presented lower injury
prevalence than athletics (p=0.019), taekwondo (p<0.001) and powerlifting (p=0.019). For illnesses
[F(3,196)=14,994; p<0.001); n>=0.187 (large effect)], tackwondo presented a lower prevalence than

athletics (p=0.043).

The effect sizes for the comparisons for gradual-onset injuries were n?=0.121 (medium effect),

and for sudden-onset injuries were n?=0.034 (small effect).
Insert_Table 2 here near

Injury location and illnesses symptoms

The anatomical areas most frequently affected by injuries in Para athletes were shoulder
complex (n=97 injuries; 21.4%), followed by ankle (n=84; 18.5%), knee (n=46; 10.2%), and thigh
(n=38; 8.4%). For illnesses, a blocked nose, runny nose, and sneezing (n=23 symptoms; 14.5%) were

the most common symptoms. In addition, 20 cases were diagnosed as COVID-19, with a prevalence of



30

12.6%. The prevalence of injury location and illness symptoms for each sport is provided in

Supplementary material 4.

Incidence of sudden-onset injuries and burden of health problems

The incidence of sudden-onset injuries was 9.9 injuries per 1000 athlete hours (95%CI 9.4-
10.4). The incidence of sudden-onset injuries for each sport is provided in Table 2. Of the 612 health
problems reported, 143 injuries (23.4%) and 90 illnesses (14.7%) resulted in a time loss from training
or competition of >1 day. In total, 298 days were lost due to injuries and 203 days due to illnesses
during the follow-up period. Conversely, 313 injuries (51.1%) and 66 illnesses (10.8%) did not result

in time loss.

Figure 2 presents the risk matrices for all sports. Injuries to the shoulder complex, followed by
the ankle and knee, had the greatest severity burdens (Figure 2A). Sudden-onset injuries at the
shoulder and ankle (Figure 2B), as well as gradual-onset injuries to the shoulder, followed by the knee

and ankle (Figure 2C), had the greatest burden.
Insert_Figure_2_near_here

Figure 3 presents the risk matrices for each sport. In swimming, shoulder injuries had the
greatest burden (Figure 3A), while in athletics (Figure 3B) and taekwondo (Figure 3C), ankle injuries
had the highest burdens. In powerlifting, injuries to the neck and wrist, followed by the shoulder

complex, imposed the greatest burden (Figure 3D).
Insert_Figure_3 near_here

Table 2 presents the severity scores and time loss for each type of health problem and sport.
Taekwondo had the highest cumulative severity score for injuries, while athletics had the highest

weekly severity score. Powerlifting, however, exhibited the highest burden.

DISCUSSION
This study is one of the largest longitudinal follow-ups investigating health problems in Para

athletes, providing valuable insights into their occurrence and burden. During the one-year follow-up



31

period, Para athletes showed a high prevalence of health problems. Injuries to the shoulder and knee

led to the highest burden among all recorded health problems.

High prevalence of injuries, especially in tackwondo

Throughout the sports season, Para athletes exhibited a high injury prevalence, with para
swimming showing lower prevalence of injuries compared to the other sports. This aligns with
previous findings from a longitudinal pilot study® and the Rio 2016 Summer Paralympic Games,*®
where swimming also demonstrated the lowest injury prevalence. This is likely due to swimming’s
low-impact nature, performed in water, with no lifting like in powerlifting,?? and no direct contact like

in taekwondo.*

In this first longitudinal study on health problems in Para tackwondo, Para taekwondo athletes
exhibited a higher injury prevalence than powerlifting athletes. Consistent with these findings,
taekwondo had one of the highest injury rates at the Tokyo 2022 Paralympic Games, whereas
powerlifting had one of the lowest.}* The physical demands of taekwondo, including explosive
contacts, kicks, and rapid strikes, likely contribute to the high prevalence rate.** The most frequently
injured areas were the ankle (40.9%), knee (28.2%), and feet/fingers (20.1%). The greater explosive
demands on the lower limbs, particularly in athletes with unilateral arm amputation, help to explain

these patterns.

Respiratory illnesses are the most common in athletics

Para athletics athletes exhibited a prevalence of illnesses nearly five times higher than that
observed in para taekwondo. Most Para athletes in athletics had neurological impairments, which have
been associated with higher illness prevalence in previous studies.?? These illnesses can severely
impact sporting performance and training quality.? Therefore, it is crucial for sports teams to quickly
recognise the primary symptoms to enable a proactive and immediate response in managing athletes’

health.

Respiratory symptoms were the most common in athletics, with a prevalence of 18.8% for

symptoms like blocked nose, runny nose, and sneezing, followed by COVID-19 at 12.5%. This
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prevalence is likely influenced by close contact during training, in locker rooms, and shared
equipment.?* Similarly, at the Tokyo 2020 Paralympic Games, both athletics and swimming were
among the top ten sports with the highest incidence of illnesses, with respiratory symptoms being the
most prevalent in both.?® This aligns with previous literature suggesting that swimmers may have an
increased susceptibility to respiratory illnesses due to prolonged exposure to chlorinated environments
and humid conditions, which can contribute to airway irritation and inflammation. Therefore, athletes
must promptly notify the sports team of any respiratory symptoms to ensure prompt preventive and

curative measures.

High incidence of sudden-onset injuries

With an incidence rate of sudden-onset injuries of 9.9 injuries per 1,000 athlete hours, the
present study observed a higher rate than previous longitudinal Paralympic studies.?3® Pinheiro et al.
(2023)2 found a slightly lower incidence in a pilot study with athletes from one of our Brazilian
Paralympic Reference Centers, reporting 7.1 injuries per 1,000 athlete hours. The higher rate in our
study may be attributed to the inclusion of taekwondo, which exhibited the highest incidence among
the included sports. Previous studies showed a much lower incidence of 0.5 injury per 1,000 exposure
hours® and 2.8 injuries per 1,000 athletes days.? First, in a study,® only concussion was investigated.
Variations in follow-up duration, number of Para athletes, age groups, gender proportions, competitive
level, types of impairments, sport types, and socioeconomical level could explain this disparity. Future
longitudinal studies should explore the impact of these factors on sudden-onset injury incidence to
create targeted preventive measures aimed at reducing the high rates of sudden-onset injuries found in

this study.

Injuries with the greatest burden

Injuries to the shoulder complex had the greatest burden, especially in swimming. This is
particularly problematic for athletes who are wheelchair-dependent. A shoulder complex injury not
only affects training performance but also significantly impacts essential daily activities, such as
wheelchair maneuvering.®2326 We used the cumulative and weekly severity scores in addition to the

time loss variables because time loss alone might underestimate the true burden of gradual-onset
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injuries.*21827 |n fact, although powerlifting showed the highest burden of injuries (i.e. days lost per
1,000 hours of exposure), athletics had the highest weekly severity score. This finding may be
explained by para athletics athletes training and competing despite the presence of substantial gradual-

onset injuries, but with impaired performance, intensity and/or volume.*®

Strengths and Limitations

The main strengths of this study are its large sample size, the 50-week longitudinal follow-up,
and the inclusion of four different sports, including taekwondo. In addition, the OSTRC-H2
guestionnaire was used to monitor the participants' health problems, and the International Olympic
Committee!! recommends using this questionnaire for para-sports as it avoids under-reporting gradual-
onset injuries through severity scores. The pilot study® provided initial insights that informed the
design and scope of the present analysis, particularly in refining data collection methods and risk
assessment models. Although a formal hypothesis-testing approach was not explicitly derived from the
pilot study, its findings guided key methodological decisions. Additionally, given the inherent
constraints in Para Sport research, the current sample size was determined to be sufficiently robust to
detect meaningful differences in injury epidemiology. However, we acknowledge that the ability to
detect smaller effect sizes may still be limited, and this should be considered when interpreting the

findings.

A limitation of this study is the lack of comparison between competition and training periods
regarding the severity and burden of health problems. Additionally, this study lacks documentation on
the subsequent and sudden-onset injuries with repetitive mechanisms. The inability to distinguish
between subsequent and sudden-onset injuries with repetitive mechanisms of previous conditions may
have introduced bias in the reported injury incidence and prevalence. This limitation may have
resulted in an overestimation if recurrent injuries were counted as new cases, or an underestimation if
athletes underreported injuries they perceived as continuations of prior conditions. This issue may be
particularly relevant in sports with repetitive or high-impact demands. However, the continuous
weekly monitoring approach helped ensure a comprehensive assessment of all health problems over

time. To improve the classification of injury mechanisms, future studies should integrate imaging
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tests, which can help differentiate between acute structural damage and gradual-onset conditions,
particularly in Para athletes exposed to repetitive stress. For example, MRI and ultrasound can detect
early tissue changes that may contribute to injury development. Additionally, questionnaires remain
essential for capturing subjective aspects of injury burden, such as pain perception, functional
limitations, and symptoms that may not be detectable through imaging alone. The combination of
these tools would provide a more comprehensive understanding of injury patterns in Para athletes.
While ongoing monitoring remains valuable for tracking health problems in this population, future
research should progress towards targeted intervention strategies to mitigate injury risk and improve

athlete well-being.

CONCLUSION

This one-year prospective cohort study investigated the prevalence, incidence, severity, and
burden of health problems in Para athletes across four sports. A high prevalence of health problems
was observed in all sports. Injuries to the shoulder complex, followed by the ankle and knee, had the
greatest burdens. Taekwondo had the highest prevalence of injuries, while athletics had the highest
prevalence of illnesses. Health teams working with Para athletes should be aware of the high injury
rates and the body regions frequently affected in specific sports, particularly the burden of those

injuries in tackwondo.
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TABLE 1. Demographics characteristics (mean [95% CI]) and the results of the comparisons between sports. Sexes are

reported as male:female frequency.

All Swimming Athletics Powerlifting Taekwondo p-

sports value
Sex 77:25 27:10 31:10 11:3 8:2
Age (years)** 24.1 (22.0-26.2) 20.2 (17.9-22.5)° 24.0 (20.4-27.7)° 32.5 (26.6-38.3)2 27.8 (18.5-37.0)°  <0.005
Body Mass (kg) ~ 58.1 (54.9-61.3) 58.4 (53.8-62.9) 54.7 (48.6-60.7) 63.9 (56.3-71.6) 62.8 (51.5-74.1)  0.221
Height (cm) 158.8 (152.4- 155.4 (143.1-167.7) 161.2 (153.2-169.3) 163.2 (151.4- 155.3 (116.3- 0.794

165.3) 176.3) 194.3)
BMI (kg/m?) 21.4 (20.6-22.2) 21.5(20.3-22.7) 20.5 (19.2-21.9) 23.8(20.3-27.2) 21.2(18.8-23.6)  0.104
Experience in 0.412
the sports 29.8 (26.5-33.1) 32.6 (26.9-38.3) 28.1(23.3-33.0) 25.0 (14.3-35.6) 32.6 (19.7-45.4)
(months)
Impairments Physical (72) Physical (28), Visual  Physical (20), Visual . .

};‘; l:lerelc(tt?;i’ (ir;o)l (6), and Intellectual (3)  (7), and Intellectual (14) Physical (14) Physical (10)

Functional S4, S5, S6, S8, S9, S10,  B1, F11, F37, F57, T11, Under 50 Kg to K44

Classification

S11, S12, S14, S19, SB8

and SM9

T20, T36, T37, T46,
T47, T54

over 107 Kg
weight

* The number in parenthesis indicates the number of Para athletes with that specific type of impairment.
** The effect size indicated a moderate effect of sport type on age (n?=0.136).
Kg, kilogram; Cm, centimetre; BMI, body mass index. Data followed by different letters indicate significant differences in
age among sports (p < 0.05). Fisher’s Exact Test for sex distribution across sports: p=0.801.
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TABLE 2. Absolute numbers, mean weekly prevalence (%), incidence rates, cumulative and weekly cumulative severity
score, weekly time loss (days) and time loss burden of all and substantial health problems, injuries (sudden- and gradual-

onset) and illnesses for each sport. The results of the ANOVAs comparing the prevalence between sports are presented in the
last column (p-value).
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Total All Swimming Athletics Powerlifting Taekwondo p-
number value
All health problems 612
Weekly prevalence 39.8 (35.7-43.8) 31.4(27.2-35.5)° 46.7 (41.7-51.7)* 44.8 (36.7-52.9)* 46.8 (37.7-55.7)* <0.001
Weekly prevalence of substantial 12.7 (11.3-14.2) 11.2 (8.8-13.6)* 15.7 (13.5-17.9) 12.1 (8.7-15.5) 9.9 (6.4-13.4) 0.097
Incidence - - - - -
Incidence of substantial - - - - -
Cumulative severity score 46.5 (25.0-92.0) 44.0 (22.5-92.0) 41.0 (22.5-92.0) 53.0 (28.0-102.5) 55.5 (25.0-85.7)
Weekly cumulative severity score 28.0 (21.0-51.0) 29.5 (21.0-51.0) 28.0 (17.0-48.0) 33.0 (22.7-51.2) 26.5 (25.0-44.2)
Time loss Burden 26.3(25.1-27.5) 21.2(20.8-21.7) 26.6 (26.1-27.1) 37.8(37.0-38.5) 17.7 (17.3-18.1)
Weekly time loss 9.5 (5.0-14.0) 4.0 (1.0-5.0) 2.0 (1.0-4.0) 0.0 (0.0-4.2) 0.0 (0.0-1.0)
Total days of time loss 501 188 141 134 38
All injuries 453
Weekly prevalence 31.8 (28.2-35.3) 23.8 (20.2-27.4)° 36.8 (32.3-41.3)° 36.7 (30.1-43.3)" 449 (36.0-53.97  <0.001
Weekly prevalence of substantial 7.8 (6.8-8.9) 6.8 (4.9-8.6)* 9.7 (8.0-11.4) 6.6 (3.8-9.4)* 8.6 (5.1-12.1) 0.469
Incidence - - - - -
Incidence of substantial - - - - -
Cumulative severity score 37.0 (22.0-81.0) 37.0 (22.0-81.0) 31.0 (22.0-72.0) 46.0 (28.0-84.0) 60.0 (25.0-91.0)
Weekly cumulative severity score 28.0 (22.0-42.0) 29.3 (22.0-44.0) 46.0 (28.0-84.0) 33.0(28.0-42.1) 28.0 (25.0-42.0)
Time loss Burden 15.6 (14.9-16.4) 14.3 (14.0-14.6) 15.4 (15.2-15.7) 22.5 (22.0-23.0) 9.8 (9.4-10.1)
Weekly time loss 5.0 (3.0-8.2) 2.0 (1.0-4.0) 1.0 (0.0-2.0) 0.0 (0.0-2.0) 0.0 (0.0-0.0)
Total days of time loss 298 115 82 80 21
Sudden-onset injuries 215
Weekly prevalence 6.2 (5.0-7.4) 7.0 (4.9-9.2) 6.2 (4.8-7.6)* 4.0 (2.2-5.8) 8.0 (4.7-11.2) 0.240
Weekly prevalence of substantial 1.9 (1.3-2.5) 2.5 (1.0-4.0)* 1.8 (1.0-2.7)® 0.8 (-0.1-1.9) 2.8 (0.7-4.8) 0.014
Incidence 9.9 (9.4-10.4) 8.9 (8.7-9.2) 12.8 (12.4-13.3) 4.8 (4.5-5.0) 14.5 (14.0-14.9)
Incidence of substantial 3.5(3.2-3.8) 3.8(3.7-4.0) 4.1 (4.0-4.3) 1.4 (1.1-1.7) 4.2 (3.6-4.7)
Cumulative severity score 28.0 (21.2-42.0) 29.0 (16.0-44.0) 28.0 (17.0-37.0) 33.0 (28.0-39.0) 32.0 (25.0-63.7)
Weekly cumulative severity score 28.0 (20.2-38.0) 29.0 (16.0-44.0) 28.0 (17.0-35.0) 33.0 (28.0-39.0) 28.0 (25.0-51.0)
Time loss Burden 6.4 (6.1-6.8) 6.4 (6.2-6.7) 5.8 (5.6-6.0) 8.7 (8.5-8.9) 4.2 (3.9-4.4)
Weekly time loss 2.0 (1.0-4.0) 0.0 (0.0-2.0) 0.0 (0.0-1.0) 0.0 (0.0-0.2) 0.0 (0.0-0.0)
Total days of time loss 123 52 31 31 9
Gradual-onset injuries 238
Weekly prevalence 25.5 (22.5-28.6) 16.7 (14.4-19.0)° 30.5 (26.5-34.5)" 32.7 (26.8-38.6)" 36.9 (27.9-46.0) <0.001
Weekly prevalence of substantial 5.9 (5.0-6.8) 4.2 (3.0-5.4)° 7.8 (6.3-9.3)2 5.8 (3.3-8.2)* 5.8 (2.8-8.7)° 0.001
Incidence - - - - -
Incidence of substantial - - - - -
Cumulative severity score 81.5 (51.0-140.0) 80.0 (41.0-128.0) 81.0 (51.0-140.0) 107.0 (68.7-258.0) 84.0 (51.0-133.7)
Weekly cumulative severity score 29.9 (22.0-46.0) 31.0 (24.4-45.1) 28.0 (19.1-46.0) 32.5 (26.2-47.5) 31.0 (25.0-49.2)
Time loss Burden 9.2 (8.6-9.7) 7.8 (7.6-8.0) 9.6 (9.3-9.8) 13.8 (13.4-14.2) 5.6 (5.3-5.8)
Weekly time loss 25(1.0-5.2) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 0.0 (0.0-0.5) 0.0 (0.0-0.0)
Total days of time loss 175 63 51 49 12
IlInesses 159
Weekly prevalence 7.9 (7.0-8.9) 7.5 (6.2-8.8)® 9.9 (8.3-11.5) 8.0 (5.6-10.4)® 1.8 (0.0-3.5)° <0.001
Weekly prevalence of substantial 49 (4.1-5.6) 4.4 (3.4-5.4) 6.0 (4.8-7.2p 5.4 (3.3-7.6)% 1.3 (-0.1-2.7)° <0.001

Incidence

Incidence of substantial
Cumulative severity score
Weekly cumulative severity score

Time loss Burden
Weekly time loss

Total days of time loss

84.0 (37.7-133.2)
35.0 (16.0-83.8)
10.6 (9.9-11.3)
3.0 (1.0-6.0)
203

83.0 (31.7-114.0)
30.5 (16.0-83.0)
9.0 (8.8-9.3)
1.0 (0.0-2.0)
73

84.0 (50.0-163.2)
37.0 (16.0-85.5)
11.1 (10.7-11.5)

0.0 (0.0-2.0)
59

90.0 (30.7-116.0)
51.0 (18.6-92.0)
15.2 (14.7-15.6)
0.0 (0.0-0.5)
54

64.0 (50.0-85.0)
32.0 (25.0-85.0)
7.9 (7.6-8.2)
0.0 (0.0-0.0)
17

differences among sports in the prevalence of each health problem (p < 0.05).

Incidence data are presented per 1,000 athlete hours with the 95% confidence interval in parenthesis.

Time loss Burden data are days lost per 1,000 athlete hours with the 95% confidence interval in parenthesis.

Prevalence data are mean values in percentage with the 95% confidence interval in parenthesis. Data followed different letters indicate significant

Cumulative, weekly cumulative severity scores, and weekly time loss (days) are median and interquartile range 25-75% in parenthesis.



FIGURE 1. All health problems, injury, and illness prevalence for each and all sports over 50 weeks.
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FIGURE 2. Risk matrices for average weekly prevalence versus mean cumulative severity of all (2A), sudden- (2B) and
gradual-onset injuries (2C) in the 102 para athletes. Different burden levels indicated by color gradient from green to red.
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FIGURE 3. Risk matrices for average weekly prevalence versus mean cumulative severity of all injuries in swimming (3A),
athletics (3B), taekwondo (3C) and powerlifting (3D). Different burden levels indicated by color gradient from green to red.

3A Swimming

100
i
E. 80
:
& 60
:
E 40
i
&
’E 20
3

0

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Average Weekly Prevalence

3B Athletics

Severity (mean cumulative severity score)

00 05 10 15 20 25 30 335 40 45 350 55 60 65 70 75

Average Weekly Prevalence
3C Taekwondo
,-.100
:
,E 80
&
@
£ 60
a 40
g
3
'E 20
=
@
0
00 05 1.0 15 20 25 30 35 40 45 50 55 60 65 70 75
Average Weekly Prevalence
3D Powerlifting
100

0
S

=
S

'S
=)

(=]
S

Severity (mean cumulative severity score)

00 05 1.0 15 20 25 30 35 40 45 50 55 60 65 70 75
Average Weekly Prevalence



45

Supplementary material 1. Health problems definitions and outcomes measures.

Definitions

Injury - Tissue damage or other derangements of normal physical function due to participation in sports, resulting from a rapid or repetitive

transfer of kinetic energy.?

Sudden-onset injuries - Result from a single, clearly acute mechanism (e.g., fall or collision).°

Gradual-onset injuries - Caused by a repetitive mechanism without a single identifiable event responsible for the injury.°

Ilinesses - Complaint or disorder experienced by the Para athlete, unrelated to injury, that involved other body systems (e.g. physical and/or

mental well-bein).1

Primary outcomes

Weekly prevalence - Number of Para athletes reporting any health problem, divided by the number of questionnaire respondents each

week.®

Incidence - Calculated for sudden-onset injuries as the number of new cases divided by the time at risk in hours for each health problem,
multiplied by 1,000.1520

Cumulative severity — Sum of severity scores for each health problem reported weekly.”

Weekly cumulative severity - Cumulative severity score divided by the number of weeks the problem was reported.”

Secondary outcomes

Time-loss burden - Total number of days lost per 1,000 hours of exposure.?

Severity Burden — A risk matrix combining severity and prevalence to account for the overall burden of health problems.
Weekly time loss (days) — Median and quartiles of days lost.

Total time loss (days) — Total number of days lost from sport.

Supplementary material 2. Longitudinal analysis of time loss due to injuries and illnesses in different Paralympic Sports.
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Supplementary material 3. Number of all health problems, all injuries, sudden- and gradual-onset injuries and illnesses for

each modality.

Modalities

All health
problems

All injuries

Sudden onset
injuries

Gradual onset

injuries

IlInesses

Swimming
Athletics
Powerlifting
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71
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Wrist
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Blocked nose/runny nose/sneezing

Cough
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ABSTRACT

Background: Para athletes face unique physiological and psychological demands that can influence
their injury risk and recovery process. A multilevel approach offers a deeper understanding of the
multifaceted nature of injury, psychophysiological variables and time loss in this population. This
study investigated the relationship between stress, fatigue, sleep quality and muscle soreness, with the

prevalence and time loss of injuries in Para athletes.

Methods: Data were collected from January to December 2022 at two Brazilian Paralympic Reference
Centers, including Para athletes from swimming, athletics, powerlifting, and tackwondo. The OSTRC-
H2 Questionnaire was administered weekly to record injuries. Multilevel logistic regression models
were applied to assess the association between Hooper Index variables and the prevalence of injuries,

and time loss. Odds ratios (OR) were calculated.

Results: Sixty-one Para athletes participated. Stress was associated with gradual-onset injuries
(OR=1.73) in the following week compared to those with low stress levels. In addition, fatigue was
associated with substantial gradual-onset injuries (OR=1.99) in the previous week compared to those
with low fatigue levels. Athletes with moderate fatigue (OR = 0.69) and moderate muscle soreness
(OR = 0.24) experienced fewer time loss compared to those with low levels of fatigue and muscle
soreness. Moderate sleep quality was associated with a more time loss compared to high sleep quality

levels (OR = 1.50).

Conclusion: Careful monitoring stress, fatigue, muscle soreness, and sleep quality may be crucial for
optimizing injury prevention and training management in Para athletes. Implementing targeted

recovery strategies could help mitigate injury occurrence and prevent time loss.

Keywords: Para athletes; Injury; Stress; Fatigue; Sleep quality; Muscle Soreness
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1. Introduction

Epidemiological studies conducted during major events, such as the Paralympic Games, have
highlighted the high prevalence and incidence of injuries among Para athletes.® These findings are
partly attributed to pre-existing medical conditions and the physical demands of high-performance
sports,”® which often lead to significant time loss from training and competition. For example,
wheelchair-using Para athletes participating in throwing events face an elevated risk of shoulder
injuries.® Derman et al. (2022)° reported that approximately 35% of all injuries in Para athletes,
including shoulder-related injuries, result in time loss from training and competition. Moreover,
ambulant Para athletes exhibit varying injury risks depending on their impairments.® Amputee athletes
are particularly susceptible to lower extremity injuries due to compensatory biomechanical stresses,®
whereas increased muscle tone in athletes with cerebral palsy may provide some protection by
reducing eccentric muscle strain during running competitions.® These distinctions underscore the
importance of investigating how physical and impairment-specific factors influence injury outcomes

in Para athletes.

In addition to the physical risks associated with sports participation, psychosocial factors can
significantly influence the health outcomes of Para athletes. For example, sleep is crucial for adequate
recovery from exercise,° and insufficient sleep has been suggested as a potential contributor to injury
risk. Previous studies'®!* involving athletes with disabilities have identified an association between
sleep deficits and an increased risk of injuries. Fagher et al. (2023)™ reported that approximately 60%
of Para athletes sleep less than seven hours per night, and poor sleep quality has been linked to greater
injury severity.° Stress is another factor that may play a role in injury onset in this population. While
studies on able-bodied athletes have demonstrated a relationship between stress and injury risk,*2**this
link remains underexplored in Para athletes. Furthermore, stress measurements are often conducted on
a weekly or even monthly basis,**? which may fail to capture daily fluctuations that could play a
crucial role in injury risk. Therefore, implementing daily monitoring of psychosocial factors in Para
athletes, along with analyzing their interaction with injury occurrence, could support sports team in

developing effective preventive strategies.
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Fatigue and muscle pain are additional intrinsic factors that can influence the health and
performance of Para athletes. The accumulation of fatigue may lead to overtraining, which has been
shown to negatively affect athletic performance.*® Although specific studies on this issue in
Paralympic sports are lacking, Johnston et al. (2013)¢ observed that, during a competitive season,
able-bodied rugby players experienced accumulated fatigue that compromised high-intensity running,
maximal accelerations, and defensive performance in their final match. This accumulation of fatigue is
often linked with delayed onset muscle soreness, resulting from microtrauma to muscle fibers caused
by repeated intense efforts.}” Without adequate recovery between training sessions and competitions,
the combined effects of fatigue and muscle soreness may not only impair sports performance but also
increase the risk of injury.}*1¢ Consequently, improved management of training loads by the sports

teams may facilitate faster recovery and potentially mitigate the risk of injuries in Para athletes.

Given the unique physical and psychological demands faced by Para athletes, understanding
how these factors influence health outcomes throughout a competitive season is essential for
developing effective preventive strategies. Therefore, this study aims to investigate the relationship
between stress, sleep quality, muscle soreness, and fatigue with the prevalence and time loss of
injuries in Para athletes. The findings are expected to provide a foundation for strategies that enhance

recovery and reduce the risk of injuries.
2. Methods
2.1 Study design and participants

This study used a prospective cohort design spanning one-year (January to December of 2022)
and included Para athletes from the Brazilian Paralympic Reference Center in Belo Horizonte and Para
swimming athletes from the Brazilian Paralympic Center in Sdo Paulo. Athletes from Para swimming,
Para athletics, Para powerlifting, and Para tackwondo of both sexes, with no age restrictions, were
invited to participate if they had competed in at least one regional, national, or international
competition in the last 6 months. This study was approved by the Ethical Research Committee of the

Universidade Federal de Minas Gerais (number 27518619.4.0000.5149). All participants signed
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informed consent forms, and for underage athletes, parental consent was obtained through their legal

guardians.

2.2. Outcome measurements

Stress, sleep quality, muscle soreness, and fatigue were assessed using the Hooper
psychometric questionnaire.*® This tool was administered 30 minutes before the first training session
of the day to capture the athletes’ responses to the preceding training day. Para athletes rated these
four categories based on their experiences during the night prior to the evaluation.'® The Hooper Index
scale ranges from 1 to 7, where 1 indicates very, very low and 7 indicates very, very high levels of
stress, fatigue, and muscle soreness. For sleep quality, 1 represents very, very good, whereas 7
indicates very, very bad.'®1°

The prevalence of injuries were recorded during the follow-up period using the ‘Oslo Sports

Trauma Research Center Questionnaire on Health Problems’ (OSTRC-H2).22 The OSTRC-H2 was
distributed electronically to all para athletes every Monday via the Typeform platform, starting in the
first week of preseason. A link to the questionnaire was sent via text message, with reminders issued
to non-responders after three days. If no response was received within five days, the main researcher
(FOM) contacted the athletes by phone or administered the questionnaire in person. Additional
information was collected based on the athletes' responses, including the type of health problem
(sudden/gradual-onset injury), injury location, and time lost from sports. Furthermore, Para athletes

reported their weekly training exposure in hours.

2.3 Definition and classification of reported injuries

Injury was defined as ‘tissue damage or other derangements of normal physical function due
to participation in sports, resulting from a rapid or repetitive transfer of kinetic energy’.?? Sudden-onset
injury results from a single, clearly acute mechanism, while gradual-onset injury come from repetitive
mechanisms without a clear event.” To assure data quality, the main researcher contacted para athletes

within five days if their responses were ambiguous.

If Para athlete reported injury, the Physiotherapy or Medical team was contacted to monitor

and properly treat the health problem. As part of the interdisciplinary research group at the Brazilian
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Paralympic Reference Center, the main researcher (FOM) used their expertise in the OSTRC-H2
application to collect weekly information. The researcher contacted Para athletes who reported health

problems to determine the nature, type, and mode of onset for each reported issue.

2.4 Data analysis

Descriptive data were presented using means and 95% Confidence Interval (Cl). Injury status
and time loss data from the OSTRC-H2 were dichotomized weekly for each Para athlete as “yes” or
“no”. To enable multilevel analysis incorporating daily variations in independent variables, such as
those measured by the Hooper gquestionnaire, the weekly injury data were replicated for each day of
the corresponding week. This procedure ensured temporal alignment between the injury data and the

daily predictors, facilitating appropriate modeling of associations between variables over time.

To investigate the association between the Hooper Index variables (stress, sleep quality,
muscle soreness, and fatigue) from the previous week and the occurrence of injury in the following
week, lagged variables were created. First, the Hooper Index variables were categorized into three
levels (low, moderate, and high) based on their distribution. Lagged variables were then generated to

represent the levels of the Hooper variables one week prior to the injury and time loss data.

Multilevel logistic regression models were applied to assess the association between Hooper
Index variables and the prevalence of gradual-onset, sudden-onset, substantial gradual-onset,
substantial sudden-onset injures, and time loss during the follow-up period. These models were
adjusted for injury status in the preceding week by including it as a covariate. A random intercept for
each Para athlete was included to account for repeated measures. Day of data collection, representing
the sequential day within the season (from day 1 to the final day of follow-up), was included as a
covariate to account for temporal trends across the season, such as cumulative fatigue or recovery
effects. Additional covariates included sex and training hours (exposure). The lowest level ("low™) of
the hooper variables was used as the reference category, with estimated coefficients representing

comparisons of the "moderate” and "high" levels relative to this reference.
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The alpha level was set at 0.05, and model quality was assessed using residual plots, along
with Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) values. Log-
transformed estimates from the multilevel models were reported as odds ratios (OR) for injuries and
time loss. Analysis was performed in RStudio version 2023.12.1 using the gimmTMB and DHARMa

packages.

3. Results

3.1 Participants demographics and response rate

A total of 61 Para athletes (46 males and 15 females) participated in this study. Table 1
presents their demographic characteristics, months of sports experience, impairments and functional

classifications. The overall response rate to the weekly questionnaires was approximately 92%.

Insert_Table 1 near_here

3.2 Stress

The median stress values for low, moderate, and high levels were 1, 3, and 4, respectively.
Table 2 shows the results for gradual- and sudden-onset injuries. Stress in the previous week was
significantly associated with gradual-onset injuries in the following week. Para athletes with high
stress levels in the previous week had 73% higher odds of experiencing gradual-onset injuries in the

following week compared to those with low stress levels (OR = 1.73).

Insert_Table 2 near_here

3.3 Fatigue

The median fatigue values for low, moderate, and high levels were 2, 3, and 4, respectively.
Table 3 presents the results for substantial gradual- and sudden-onset injuries. Fatigue in the previous
week was significantly associated with substantial gradual-onset injuries in the following week (Table
3). Para athletes with high fatigue levels in the previous week had 99% higher odds of experiencing
substantial gradual-onset injuries in the following week compared to those with low fatigue levels (OR

= 1.99).
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Table 4 shows the results for time loss. Fatigue in the previous week was significantly
associated with time loss in the following week. Para athletes with moderate fatigue levels in the
previous week had 31% lower odds of experiencing time loss from sports in the following week

compared to those with low fatigue levels (OR = 0.69).

Insert_Table 3 and_Table 4 near_here

3.4 Sleep quality

The median sleep quality values for low, moderate, and high levels were 1, 3, and 4,
respectively. Sleep quality in the previous week was significantly associated with time loss in the
following week (Table 4). Para athletes with moderate sleep quality in the previous week had 50%
higher odds of experiencing time loss from sports in the following week compared to those with high

sleep quality levels (OR = 1.50).

3.5 Muscle Soreness

The median muscle soreness values for low, moderate, and high levels were 1, 3, and 4,
respectively. Muscle soreness levels in the previous week were not significantly associated with
gradual- and sudden-onset injuries in the following week (Table 2). Similarly, no significant
associations were found between muscle soreness and substantial gradual- or sudden-onset injuries
(Table 3). Para athletes with moderate muscle soreness in the previous week had 24% lower odds of
experiencing time loss from sports in the following week compared to those with low muscle soreness

levels.

4. Discussion

The main findings of this study demonstrate that stress, fatigue, and sleep quality are
significantly associated with injury occurrence and time loss in Para athletes. Higher stress and fatigue
levels in the previous week were associated with increased odds of gradual- and substantial gradual-

onset injuries, respectively. Additionally, moderate levels of fatigue and muscle soreness were
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associated with lower odds of time loss, whereas moderate sleep quality was linked to higher odds of

time loss from sports.
4.1 Stress

The strong association between stress and increased odds of gradual-onset injuries in Para
athletes underscores the complex interplay between mental and physical health. While research on
stress and injuries in Paralympic sports remain limited, a meta-analysis of able-bodied athletes across
various sports has shown a strong relationship between the past stressors, stress response variables,
and injury rates.?® One possible explanation for this association is the physiological impact of chronic
stress, which includes increased muscle tension, distractibility, and perceptual narrowing.?#% Given
the unique demands of Para sport, certain stressors may disproportionately affect these athletes, such
as chronic pain, overtraining, and limited access to adaptive sport facilities.?® Additional factors,
including malfunctioning sports equipment and misclassification into an inappropriate disability
category for competition, may further contribute to stress,?® negatively influencing performance and
increasing the risk of gradual-onset injuries. To mitigate the impact of stress on injury risk, preventive
strategies should incorporate regular psychological monitoring and a multidisciplinary approach
within the sports team, ensuring comprehensive support from coaches, medical staff, and sports

psychologists to enhance Para athlete well-being and performance.
4.2 Fatigue

The findings of this study showed the association between fatigue and the occurrence of
substantial gradual-onset injuries in Para athletes. This relationship suggests that fatigue may impair
adaptation to training, increasing susceptibility to progressive overload and injury. Gradual-onset
injuries are often linked to fatigue,?” which can negatively affect biomechanics and neuromuscular
control in Para athletes. Brenner et al. (2024)?® observed that able-bodied young athletes with poor
technique or improper biomechanics under high training loads experienced increased muscle fatigue,
predisposing them to gradual-onset injuries. Although this relationship has not been fully explored in

Para athletes, their risks may be further amplified due to sport-specific adaptations, asymmetrical
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movement patterns, and compensatory biomechanical strategies related to their impairment.®?° Given
these findings, monitoring fatigue levels and implementing recovery strategies should be a priority in
Paralympic sports. Individualized load management, adequate recovery periods, and neuromuscular
training may help mitigate the risks associated with fatigue. Future research should investigate
intervention protocols aimed at reducing fatigue-related injuries, ensuring safer and more sustainable

athletic performance.

A possible explanation for the association between fatigue and time loss in Para athletes is that
moderate fatigue levels may indicate a well-balanced training stimulus, promoting neurophysiological
and musculoskeletal adaptations that enhance endurance and reduce time loss. Additionally, research
suggests that self-regulated training loads, based on subjective fatigue monitoring, can optimize sports
continuity by preventing undertraining or excessive overload.®-32 Conversely, when fatigue levels are
too low, athletes may not be exposed to a sufficient training stimulus for proper adaptations,
potentially leading to reduced physical readiness and an increased risk of performance declines or
injuries. Therefore, careful fatigue management is essential to maximizing performance and

minimizing time loss, reinforcing the need for individualized recovery strategies in Para athletes.
4.3 Sleep quality

The results of this study highlight the importance of monitoring sleep quality in Paralympic
athletes, even when it is not severely impaired. In able-bodied athletes, the literature suggests a clear
linear relationship — poorer sleep quality is associated with a higher risk of injuries and time loss.3*-%
However, our findings indicate that, in Para athletes, moderate sleep quality, when compared to good
sleep quality, was associated with increased time loss, whereas poor sleep quality did not show the
same association. This highlights a nonlinear relationship between sleep quality and time loss,
suggesting that moderate sleep disruptions may have a more critical impact than severe disturbances in

this population.

A possible explanation for this finding is the adaptive mechanism developed by Para athletes

over time. Those who frequently experience high sleep disturbances may have already adjusted their
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training and recovery strategies to mitigate the negative effects of poor sleep - potentially by
modifying training intensity or optimizing active recovery. This adaptation could mask the expected
association between poor sleep and time loss. Conversely, athletes with moderate sleep quality may be
in a transitional state, where small fluctuations in sleep recovery significantly impact performance and
time loss. While able-bodied athletes may recover efficiently from subtle sleep variations,**° Para
athletes could experience a disproportionate impact due to their unique physiological and

biomechanical demands.
4.4 Muscle soreness

The association between moderate muscle soreness and lower odds of time loss suggests that a
certain level of soreness may act as a protective factor rather than a risk indicator for sports
participation. One possible explanation is that moderate soreness reflects an optimal training stimulus,
where muscle tissue is sufficiently challenged to promote adaptation without causing excessive
damage or functional impairment.*! In this context, Para athletes experiencing moderate soreness may
maintain training consistency, benefiting from progressive load adaptation and neuromuscular
resilience. Conversely, Para athletes with minimal soreness may be underloaded, lacking adequate
mechanical stimulus for adaptation. This finding underscores the importance of balancing training
load and recovery, ensuring that soreness remains within an adaptive range that supports continued

participation, minimizes injury occurrence, and reduces unnecessary time loss from sports.
4.5 Limitations

This study has some limitations. The sample consisted of athletes from four Paralympic sports
recruited from two training centers in Brazil, which may limit the generalizability of the findings to
other sports or sporting contexts. Additionally, muscle soreness, sleep quality, fatigue, and stress were
classified into low, moderate, and high levels based on sample distribution rather than using their
original continuous scales. This approach was adopted to improve statistical power and facilitate
interpretation, particularly given the sample size constraints. However, this categorization may have

led to a loss of granularity in the data. Moreover, the left-skewed distribution of the Hooper Index
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suggests that even the highest level included relatively low scores, which may have attenuated
potential associations. Furthermore, although variables such as weekly training time and sex were
included in the statistical analyses, other factors—such as individual recovery strategies, nutritional
support, and psychological monitoring—may also play a role in the relationship between fatigue,
sleep, stress, muscle soreness, and injuries. Future research should incorporate measurements of these
factors to enhance our understanding of the psychophysiological mechanisms underlying injury

occurrence in Para athletes.

5. Conclusion

This study provides new insights into the relationship between stress, fatigue, sleep quality, muscle
soreness, and injury occurrence in Para athletes over a one-year. The findings highlight that higher
levels of stress and fatigue are significantly associated with an increased occurrence of gradual-onset
and substantial gradual-onset injuries, reinforcing the importance of monitoring these variables in
Paralympic sports. Interestingly, moderate levels of fatigue and muscle soreness were linked to
reduced time loss, suggesting a potential adaptive response to training loads. Additionally, the
association between sleep quality and time loss suggests that individualized recovery strategies might
be beneficial. While muscle soreness was not significantly associated with injury occurrence, its role
in training adaptation warrants further investigation. These findings emphasize the need for
multidisciplinary approaches to optimize performance and minimize injury occurrence, ultimately

enhancing the longevity and well-being of Paralympic athletes.
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Table 1. Demographics characteristics (mean [95% CI]) and the results of the comparisons between

All Swimming Athletics Powerlifting Taekwondo
sports
Sex 46 (15) 11 (3) 20 (7) 10 (3) 5(2)
Age (years) 27.0 (24.4-29.6) 24.7 (20.3-29.1) 25.0 (21.1-28.8) 31.5 (25.5-37.5) 30.8 (17.6-44.0)
Body Mass (kg) 61.9 (58.2-65.6) 62.7 (53.6-71.7) 60.2 (54.9-65.6) 63.5 (55.2-71.8) 64.0 (46.9-81.1)
Height (cm) 164.5 (158.0-171.0) 166.0 (158.2-173.8) 168.7 (164.8-172.6) 162.6 (149.4-175.9)  149.0 (88.4-209.7)
BMI (kg/m?) 22.0 (20.9-23.2) 22.5 (20.4-24.6) 21.0 (19.4-22.6) 24.0 (20.2-27.7) 21.4 (17.8-25.0)

Experience in the
sports (months)
Impairments

Functional
Classification

52.4 (39.1-65.8)

Physical (47),
Visual (4), and
Intellectual (10)

79.3 (30.1-128.5)

Physical (11), Visual (1),

and Intellectual (2)

S4, S5, S6, S8, S9, S10,
S11, S12, S14, S19, SB8

and SM9

58.4 (43.2-73.6)

Physical (16), Visual (3),

and Intellectual (8)

B1, F11, F37, F57, T11,
T20, T36, T37, T46, T47,

T54

25.5 (15.5-35.4)

Physical (13)

Under 50 Kg to
over 107 Kg weight

25.4 (11.9-38.9)

Physical (7)

K44

sports. Sexes are reported as male (female) frequency.

* The number in parenthesis indicates the number of Para athletes with that specific type of impairment.

Kg, kilogram; Cm, centimetre; BMI, body mass index.
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Table 2. Log estimates (B), standard errors (SE B), Z, and p values of the multilevel logistic regression
models for the occurrence of gradual- and sudden-onset injuries during the one year of follow-up.
Odds ratios (OR) are also provided.

Gradual-onset injuries B SEB  Zvalue p-value Exp (B) (OR)
(95% CI)

(Intercept)* -3.737 0.627 -5.960  <0.001 -
Stress?

Moderate 0.100 0.187 0.537 0.590 1.10 (0.76-1.59)

High* 0.548 0.229 2.388 0.016 1.73 (1.10-2.72)
Sleep quality®

Moderate 0.077 0.190 0.408 0.682 1.08 (0.74-1.56)

High -0.206 0.207 -0.997 0.318 0.81 (0.54-1.22)
Muscle Soreness®

Moderate -0.006 0.198 -0.031 0.975 0.99 (0.67-1.46)

High -0.021 0.199 -0.108 0.913 0.97 (0.66-1.44)
Fatigue?

Moderate 0.117 0.190 0.616 0.689 1.12 (0.77-1.63)

High 0.086 0.215 0.399 0.975 1.08 (0.71-1.66)
Sudden-onset injuries B SEB  Zvalue p-value Exp (B) (OR)

(95% CI)

(Intercept)* -3.414 0.521 -6.547 <0.001 -
Stress?

Moderate 0.073 0.170 0.428 0.668 1.07 (0.76-1.50)

High -0.052 0.199 -0.261 0.794 0.94 (0.63-1.39)
Sleep Quality®

Moderate -0.087 0.171 -0.514 0.607 0.91 (0.65-1.27)

High 0.013 0.186 0.071 0.943 1.01 (0.69-1.45)
Muscle Soreness®

Moderate -0.065 0.175 -0.375 0.707 0.93 (0.66-1.31)

High -0.266 0.185 -1.438 0.150 0.76 (0.53-1.09)
Fatigue?

Moderate 0.021 0.174 0.125 0.900 1.02 (0.72-1.43)

High 0.214 0.198 1.080 0.279 1.23 (0.83-1.82)

*Statistically significant predictors at a. = 0.05; Exp = Exponential; Cl: Confidence Interval.
3Compared to ‘low’ stress, PCompared to ‘low’ sleep quality, “‘Compared to ‘low’ muscle soreness,
dCompared to ‘low’ fatigue. Models were controlled for the day of data collection, the occurrence of
injuries in the preceding week, training hours and sex.
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Table 3: Log estimates (), standard errors (SE ), Z, and p values of the multilevel logistic regression
models for the occurrence of substantial gradual- and sudden-onset injuries during the one year of

follow-up. Odds ratios (OR) are also provided.

Substantial gradual- B SEB  Zvalue p-value Exp (B) (OR)
onset injuries (95% CI)

(Intercept)* -10.848 1.522 -7.126 <0.001 -
Stress?

Moderate -0.105 0.228 -0.459 0.645 0.90 (0.57-1.40)

High 0.065 0.278 0.234 0.814 1.06 (0.61-1.83)
Sleep quality®

Moderate 0.203 0.240 0.845 0.397 1.22 (0.76-1.96)

High 0.116 0.269 0.431 0.666 1.12 (0.66-1.90)
Muscle Soreness®

Moderate -0.248 0.257 -0.965 0.334 0.78 (0.46-1.28)

High -0.048 0.256 -0.188 0.850 0.95 (0.57-1.57)
Fatigue?

Moderate 0.377 0.239 1.577 0.114 1.45(0.91-2.33)

High* 0.692 0.276 2.503 0.012 1.99 (1.16-3.45)

Substantial sudden- B SEB  Zvalue p-value Exp (B) (OR)
onset injuries (95% CI)

(Intercept)* -7.097 1.372 -5.170 <0.001 -
Stress?

Moderate 0.125 0.374 0.335 0.737 1.13 (0.53-2.34)

High 0.398 0.410 0.971 0.331 1.49 (0.65-3.30)
Sleep quality®

Moderate 0.112 0.388 0.289 0.772 1.11 (0.51-2.41)

High 0.575 0.396 1.451 0.146 1.77 (0.81-3.88)
Muscle Soreness®

Moderate 0.087 0.373 0.234 0.814 1.09 (0.51-2.24)

High 0.086 0.388 0.222 0.824 1.09 (0.50-2.32)
Fatigue?

Moderate 0.112 0.355 0.318 0.750 1.11 (0.55-2.26)

High -0.409 0.446 -0.918 0.358 0.66 (0.27-1.57)

*Statistically significant predictors at a. = 0.05; Exp = Exponential; Cl: Confidence Interval.
3Compared to ‘low’ stress, PCompared to ‘low’ sleep quality, “‘Compared to ‘low’ muscle soreness,
dCompared to ‘low’ fatigue. Models were controlled for the day of data collection, the occurrence of
injuries in the preceding week, training hours and sex.
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Table 4: Log estimates (), standard errors (SE ), Z, and p values of the multilevel logistic regression

models for the occurrence of time loss during the one year of follow-up. Odds ratios (OR) are also

provided.
Time loss B SEB  Zvalue p-value Exp (B) (OR)
(95% CI)

(Intercept)* -2.391 0.876 -2.729 <0.001 -
Stress?

Moderate 0.118 0.128 0.917 0.358 1.12 (0.87-1.44)

High 0.095 0.151 0.628 0.529 1.09 (0.81-1.47)
Sleep quality®

Moderate* 0.409 0.128 3.177 0.001 1.50 (1.16-1.93)

High 0.259 0.147 1.755 0.079 1.29 (0.96-1.73)
Muscle Soreness®

Moderate* -0.271 0.138 -1.958 0.050 0.76 (0.57-0.99)

High -0.225 0.138 -1.630 0.102 0.79 (0.60-1.04)
Fatigue?

Moderate* -0.362 0.130 -2.786 0.005 0.69 (0.53-0.89)

High -0.145 0.151 -0.960 0.336 0.86 (0.64-1.16)

*Statistically significant predictors at a. = 0.05; Exp = Exponential; ClI: Confidence Interval.
3Compared to ‘low’ stress, PCompared to ‘low’ sleep quality, “‘Compared to ‘low’ muscle soreness,
dCompared to ‘low’ fatigue. Model were controlled for the day of data collection, the occurrence of

injuries in the preceding week, training hours and sex.
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5 CONSIDERACOES FINAIS

Os resultados dessa tese descrevem o perfil epidemiologico de lesbes e doencas
em paratletas de quatro modalidades esportivas, além da relacdo de lesdes e do
time loss com fatores psicologicos e fisiologicos. Com isso, foi observado ao
investigar a relagdo das variaveis de sono, fadiga, estresse e dor muscular com
lesBes, que algumas dessas tiveram relacdes significativas com as lesdes de inicio
gradual e time loss. O estudo 1 caracterizou-se por um estudo prospectivo,
longitudinal com o objetivo de caracterizar e estabelecer a prevaléncia, incidéncia,
gravidade e o burden dos problemas de salude dos paratletas das modalidades
natacdo, atletismo, halterofilismo e taekwondo do Centro de Referéncia Paralimpico
Brasileiro situado em Belo Horizonte (CRPB) e do Centro Paralimpico Brasileiro
(CPB), localizado em Sao Paulo. A conducao desse estudo da presente tese seguiu
as recomendacfes do consenso do Comité Olimpico Internacional (Bahr et al., 2020)
no registro e vigilancia dos dados de lesGes e doencas de todos os paratletas da
amostra. Com a publicacdo do consenso adaptado aos paratletas, foi possivel
realizar a interpretacdo dos dados considerando a complexidade do esporte

paraolimpico (Derman et al., 2021).

O estudo 1 realizou o0 acompanhamento dos paratletas ao longo de 50 semanas
e demonstrou que a prevaléncia semanal média de problemas de saude foi de
39,8%, onde as lesBes de inicio gradual apresentaram maior prevaléncia semanal
meédia (25,5%) se comparado as lesdes de inicio subito (6,2%). A incidéncia das
lesBes de inicio subito foi de 9,9 por 1000 atletas-horas. As regifes corporais mais
acometidas por lesbes foram complexo do ombro, tornozelo, joelho e coxa e os
sintomas mais comuns das doencas foram nariz entupido, coriza e espirros, 0 que
corrobora com os dados presentes na literatura cientifica. Além disso, 20 casos
foram diagnosticados como COVID-19. As lesdes no complexo do ombro, seguidas
pelo tornozelo e joelho, tiveram os maiores burden. As lesBes de inicio subito no
ombro e tornozelo bem como lesbes de inicio gradual no ombro, seguidas pelo
joelho e tornozelo, tiveram o maior burden. Ao se comparar as modalidades,
observou-se que o taekwondo teve a maior prevaléncia de problemas de saulde,
incluindo os problemas de saude de maior escore cumulativo de gravidade,
enquanto a natacdo teve a menor prevaléncia de lesbes e o taekwondo a menor

prevaléncia de doengas. Assim, com as especificidades de cada modalidade
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esportiva e deficiéncias relacionadas, se faz necessario um olhar complexo sobre as
reais necessidades de cada paratleta e a adocdo de abordagens preventivas e
interdisciplinares adaptadas as especificidades de cada modalidade. A
implementacdo de estratégias personalizadas pode favorecer a manutencdo da
saude e do desempenho dos paratletas. Portanto, a integracdo de medidas de
prevencao, reabilitacdo e monitoramento se mostra um caminho viavel e seguro para
garantir a continuidade da pratica esportiva e a preservacdo da qualidade de vida

dos paratletas.

Por fim, as consideracdes propostas no estudo 2 foram que altos niveis de
estresse foram associados a lesdes de inicio gradual, enquanto altos niveis de
fadiga foram associados a lesdes substanciais de inicio gradual em comparacao
com niveis mais baixos dessas variaveis na semana anterior. Além disso, em
relacdo ao time loss, paratletas com niveis moderados de fadiga e dor muscular
experimentaram menor time loss se comparados com aqueles com baixos niveis de
fadiga e dor muscular. A qualidade moderada do sono foi associada a maior time
loss em comparacdo com baixos niveis de qualidade do sono. Métodos estatisticos,
como a abordagem multinivel, oferecem uma compreensdo mais profunda da
natureza multifatorial das lesdes, variaveis psicofisioldgicas e tempo de afastamento
nos paratletas. Dessa forma, esses achados reforcam a importancia do
monitoramento continuo das variaveis psicofisiolégicas, uma vez que altos niveis de
estresse e fadiga estdo diretamente relacionados ao desenvolvimento de lesdes de
inicio gradual e ao impacto no tempo de afastamento esportivo. A associacdo entre
qualidade do sono e time loss também evidencia a necessidade de estratégias
voltadas para a otimizacdo do sono dos atletas, como higiene do sono, manejo da
carga de treinamento e acompanhamento psicologico. Assim, equipes esportivas e
multidisciplinares devem considerar a implementacdo de protocolos de triagem
regulares para identificar precocemente paratletas em risco, permitindo intervencées
personalizadas para minimizar a ocorréncia de lesdes e maximizar a longevidade
esportiva. Portanto, espera-se que os achados da presente tese contribuam para a
atuacao mais eficiente das equipes de saude no esporte paralimpico, promovendo
ndo apenas a reducdo de lesbes e afastamentos, mas também o bem-estar e a

gualidade de vida dos paratletas ao longo de suas carreiras esportivas.
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Avaliagdes e Monitoramento de Aspectos Fizicos, Fisiclogicos e Comportamentais em
Atletas Paralimpicos

Pesquisador: Marco Tulic de Melio

Area Tematica:

Versdo: 2

CAAE: 27518619.4.0000.5149

Instituigio Proponente: Escola de Educag8o Fisica da Universidade Federal de Minas Gerais

Patrocinador Principal: Financiamento Proprio
DADOS DO PARECER

Himero do Parecer: 3.990.279

Apresentacio do Projeto:

Trata-ze de um projeto que pretende avaliar os parametros fisicos, fisiologicos e comportamentais de atletas
paralimpicos que treinam no Centro de Referéncia Paralimpico Brasileiro (CRPB/CTE-UFMG) durante o
ciclo olimpico visando Paris 2024. Dessa maneira, as avaliagdes terdo inicio em 2020 e seguirdo até 2024,
sendo elas: composig@o corporal, capacidade e poténcia aerobia e anaerdbia em testes na esteira,
ergémetro de brago e rolo especifico para cadeiras de rodas, teste de forga muscular, teste de equilibrio,
padrido de sono, assim como acompanhamento longitudinal de lesdes e pardmetros biomecanicos visando
aprimeramento do gesto esportivo. Apds a realizagdo das avaliagdes, os atletas e treinadores receberio
relatorios com os resultades e sugestdes para melhorar o rendimento. O projeto esta bem escrito e

fundamentado e apresenta os elementos necessarios para o parecer deste Comité.

Objetivo da Pesquisa:

O objetivo geral & avaliar & monitorar pardmetros fisicos, fizsioldgicos e comportamentaiz de atletas
paralimpicos do Centro de Treinamento Esportivo da UFMG até 2024 nas modalidades de atletismo,
natagdo e halterofilismo. Os objetivos especificos sfo: avaliar e monitorar de maneira subjetiva e chjetiva a
gualidade e a quantidade de sono de atletas paralimpicos até Paris 2024; compreender o perfil de gueixas e

lesdes esportivas em atletas paralimpicos e como se relacionam
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os fatores de estrutura e fungdo corporal e

contextuais desses atletas com a ocorréncia da lesdo esportiva até Paris 2024; monitorar & controlar a carga
de treinamento dos atletas paralimpicos até Paris2024; verificar os efeitos da ETCC no desempenho de
atletas paralimpicos; avaliar e monitorar variaveis biomecdnicas relacionadas ao desempenho dos atletas
paralimpicos até Paris 2024; avaliar as percepgdes subjetivas de sono, de recuperagdo, de dor e de esforgo

dos atletas paralimpicos até Pariz 2024,

Avaliagdo dos Riscos e Beneficios:

Os autores informam gue os métodos do presente projeto apresenta risco leve para o atleta paralimpico,
como dor muscular leve provenientes do treinamento esportive no qual eles realizam. Nesta eventualidade,
o participante sera assistido pelos pesquisadores. Quanto aos beneficios, os atletas serdo avaliados e
monitorades ao longo de 4 anos, sendo que, todas as avaliagbes realizadas serfo posteriormente
repassadas quanto acs resultados aos atletas com o objetivo de melhorar seu desempenho e seu
rendimento esportivo.

Comentarios e Consideragdes sobre a Pesquisa:
O projeto & factivel, pertinente e esta bem fundamentado. Apresenta justificativa para sua realizagdo e
possiveis beneficios.

Consideragtes sobre os Termos de apresentagio obrigatdria:

Apresenta projeto completo com a metodologia, TCLE e TALE bem redigidos, com todos os elementos
necessarios para garantir ac participante seguranga ética. Apresenta carta de anuéncia dos locais
coparticipantes.

Algumas sentengas do TALE e do TCLE ainda &o deixam claro quais procedimentos serdo com os atletas e

quais com oS repsonsasis.

Recomendagdes:
Sou a favor, 5.M.J., da aprovagdo do projeto.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
1- Favor revisar o TALE para menores & TCLE para responsaveis pois algumas frases ainda ndo deixam
claro se os procedimentos serdo com 0% MENOres oU COM 0S8 responsaveis.

Consideragies Finais a critério do CEP:

Tendo em vista a legislagdo vigente (Resolugdo CNS 466/12), o CEP-UFMG recomenda aos
Pesquisadores: comunicar toda e qualguer alteragio do projeto e do termo de consentimento via emenda na
Plataforma Brasil, informar imediatamente qualguer evento adverso ocommide durante o desenvolvimento da

pesquisa (via documental encaminhada em papel), apresentar na forma de
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notificagio relatories parciais do andamente do mesmo & cada 05 (seis) meses e a0 teérmino da pesquisa

encaminhar a este Comitd um sumaro dos resultados do projeto (relatorio final).

Este parecer foi elaborado baseado nos documentos abaixe relacionados:

Tipe Documenio Arguive Postagem Autor Situagao
Informacdes Basicas | PE_INFORMACOES _BASICAS_DO_P 15/0372020 Acsito
do Projeto ROJETO 1471457 pdf 22-33:35
Cutros CartaRespostaPendencia pdf 150372020 |Marco Tulic de Melle | Aceito

2232-3
TCLE ! Termos de | TCLEFaralimpicoCTE docx 15/0372020 (Marco Tulic de Mello | Aceito
Assentimenta 223101
Justificativa de
Auséncia
TCLE ! Termas de | TCLEResplegaisParalimpicoCTE. docs 150372020 |Marco Tulic de Melle | Aceito
Assentimenta 223050
Justificativa de
Auséncia
TCLE ! Termas de | TALEparalimnpicoCT E.docs 150372020 |Marco Tulic de Melle | Aceito
Assentimenta 222014
Justificativa de
Auséncia
Declaracan de parecerconsubstanciado. pdf 1911272019 (Marco Tulic de Mello | Aceito
Instituigio = 18:20:37
Infraestnutura
Folha de Rosto folhaderosto. pdf 191272019 (Marco Tulic de Mello | Aceito
18:28:54
Projeto Detalhado /| Projeto. pdf 16/M 272019 (Marco Tulic de Mello | Aceito
Brochura 14:25:35
Investigador
Declaragdo de CPB. pdf 161272018 (Marco Tulic de Melle |  Aceito
Instituigdo = 14:25:00
Infraestnutura
Declaracio de CTE.pdf 161272018 |Marco Tulio de Melle | Aceito
Instituigao e 14:24:16
Infraestnutura

Situagao do Parecer:
Aprovado

Mecessita Apreciagao da CONEP:
Maa

Endersgo:  Av. Presidente Amdnio Canos 8627 27 Ad 31 20035
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COMITE PARALIMAICD
BRASILEIRD

(@

580 Paulo, 26 de novembro de 2018

Prezados Professores
Dr. Marco Tulio de Mello
Dra. Andressa da Silva de Mello

Venho por meio desta, manifestar o apoio do Coordenacio de Alta Perdformance
do Comité Paralimpico Brasileiro, para a realizagio e desenvolvimento do
Projeto de Pesquisa “Avaliagbes e Monitoramente de Aspectos Fisicos,
Fisiolégicos e Comportamentais em Atletas Paralimpicos” o qual faz parte
do Projeto de Esporte Paralimpico de Alto Rendimento: Formagio de Atletas, de
Recursos Humanos e Desenvolvimento de Pesquisa que estda sendo
desenvolvido no CTEUFMG e conta com apoio do Ministério da Cidadania.
Garantindo desse modo a troca de informagdes e garantindo acesso a banco de

dados de avaliagdes realizadas por esse setor do CPB.
Sem mais ponho-me a disposigdo para esclarecer quaisguer dividas.

Atenciosamente,

[ LT Wi
|L\_'_f A,
Prof. Dr. Ciro Winckler de Oliveira Filho

Coordenador de Alta Performance
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Apéndice 3

Termo de Consentimento Livre & Esclarecido — TCLE Maiores

Avaliagoes e Monitoramento de Aspectos Fisicos, Fisiologicos e
Comportamentais em Atletas Paralimpicos

Pesquisador: Prof. Dr. Marco Tilic de Mello

Prezado, convidamos wvocé a participar da pesguisa “Avaliagbes e
Monitoramento de Aspectos Fisicos, Fisiologicos e Comportamentaiz em Atletas
Paralimpicos”. Pedimos a sua autorizacdo para a coleta, o depdsito, o
amazenamento, a utilizagio e descarte dos dados coletados. A coleta sera realizada
presencialments no Centro de Treinamento Esportive da UFMG e também em formato
online através de formuldrios do Google para avaliar pardmetros decomrentes do
isplamento social na pandemia ocasionada pelo COVID-19. A utiizagdo dos dados
estd vinculada somente a este projeto de pesquisa. Mesta pesquisa, pretendemos
avaliar aspectos gue influenciam no rendimentc esportive como: sono, carga de
treinamento, aspectos biomecdnicos e acompanhamento de lesdes durante todo o
ciclo paralimpico até Paris 2024, Os dados serdo coletados no Centro de Treinamento
Esportivo da UFMG, local de seu treinamento esporfivo. Para a coleta de dados, sera
solicitado a vocé que preencha guestionarios e participe das sessfes de treinamento,
as quais vocé ja participaria. Além disso, alguns instrumentos especificos serdo
utilizados, como a actigrafia que sera utilizada por um periodo de 15 dias para avaliar
seu ritmo de sono, a polissonografia para avaliar algum possivel distirbio de sono
encontrado por meio da actigrafia. MN&o soments, também participara de filmagens
para andlizes biomecdnicas com o intuito de melhorar a@ técmica do movimento
esportive. As coletas de dados acontecero em momentos distintos: as avaliagdes da
fisioterapia e controle da carga de treinamento serBo semanais, j& as avaliagbes
biomecénicas e de sono acontecerio a cada 2 meses.

Oz principais riscos inerentes & sua participagdo na pesguisa sfo o
aparscimento de lestes inerentes & pratica da modalidade esportiva. Ressaltamos que
este & exatamente o mesmo risco da sua pratica didia na modalidade. Podem
também ocomer situagbes de desgaste ou fadiga muscular. Nestes casos, vocé tem
total liberdade para desistir de paricipar do estudo, sem nenhum prejuizo. Sera
fornecida assisténcia integral por gualquer dano que venha a ocomrer durante sua
participagdo. Em situagio de emergéneia, o Senigo de Atendimento Mdvel de
Urgéncia (SAMU § 192) sera chamado. Esse serda o responsavel primario para
qualquer eventualidade de cunho médico, & a equipe de pesquisadores acompanhara
todos os procedimentos. Voof ndo terd nenhuma remuneracBo financeira & nem
despesa durants a pesguisa, de forma gue guaisguer custos inerentes & sua
participagdo serfo cobertos pelos pesguisadores.

O principal beneficic da sua participagfic & o acesso a dados qualificados sobre
o desempenho na modalidade esportiva, assim como acompanhamento de freinador,
nutricionista, psicologo, fizsioterapewta & médico. Estes dados serfo encaminhados a



vocé em forma de relatdrio apos cada coleta de dados e poderfio ser utilizados por
vocé e pela comissdo tecnica para a melhoria do processo de treinamento.
FRubyrica do pesguisador:

Rubrica do participarie;

Durantz & realizagBo da pesquisa, vocd estd autorizado a solicitar
esclarecimentos sobre os protocolos, métodes e objetivos de todas as condutas dos
pesquisadores. Além disso, possiveis desconfortos devem ser comunicados e serdo
prontamente atendidos pelos pesquisadores. Quaisquer informagdes sobre a pesquisa
poderdo ser obtidas a partir do contato com o pesguisador, situado na Av. Antonio
Carles, 6627, Escola de Educag#o Fisica Fisicterapia e Terapia Ocupacional-EEFFTO,
Belo Horizonte, MG, Brasil. CEP 31270-901. Telefones (31)34092324 1 (31)99158050,
e-mail: tmello@demello.natbr. Informagdes de carater &tico com o COEP: Comité de
Etica em Pesquisa, situado na Avenida Antdnio Carlos, 6627, Unidade Administrativa
II, 2® andar sala 2005. Campus Pampulha. Belo Horizonte, MG, Brasil, CEP:21270-
901 Telefone: 34094592

Lembranos a possibilidade de voeg, em gualguer momento & sem penalizagéo
de nenhuma ordem, retirar sua participagio no estudo, caso haja interesse.

Este termo de consentimento encontra-se impresso em duas vias onginais,
sendo gue uma sera anquivada pelo pesguisador responsavel, na Universidade
Federal de Minas Gerais e a outra sera fomecida a vocé. Os dados, materais e
instrumentos  utilizados na pesquisa ficardo arguivados com o pesguisador
responsavel no Centro de Estudos em Peicobiologia e Exercicio que pertence a Escola
de Educagio Fisica, Fisioterapia e Terapia Ocupacional da UFMG. Os pesquisadores
tratarfo a sua identidade com padrdes profissionais de sigile, atendendo a legislagdo
brasileira (Resoclugdes N® 466/12; 441/11 e a Portaria 2.201 do Conselho Nacional de
Saude e suas complementares), utiizande as informagdes somente para fins
académicos & cientificos, de forma gue sua identidade nd3o sera divulgada em
nenhuma hipotese.

Antes de concordar em participar desta pesguisa e assinar este termo em
duas vias, os pesguisadores dever@o responder todas as suas dividas e, se vocé
concordar em participar do estudo, deve ser entregue uma via deste termo para voce.

Eu, . portador do documento
de ldentidade , fui informado dos objetivos, métodos, riscos e
beneficios da pesquisa, de maneira clara e detalhada e esclareci minhas dividas. Sei
que a qualguer momento poderei solicitar novas informagdes e modificar minha
decisio de participar se assim o dessjar.

Declaro que concordo com a minha participagdo na pesquisa. Recebi uma via
original deste termo de consentimento livre e esclarecido assinado por mim e pelo
pesquisador, gue me deu a oportunidade de ler e esclarecer todas as minhas dividas.
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Rubrica do pesquisador:

Rubrica do participants:

MNome completo do participants

Assinatura do participante

Prof. Dr. Marco Tilio de Mello
Endereco: Avenida Antdnio Carlos, 6627
CEP: 31270-901 / Belo Horizonte — MG
Telefones: (31) 2408-2324

E-mail: timello@demello.net_br

Assinatura do pesquisador

Em caso de dividas, com respeito acs aspectos eticos desta pesguisa, vocé podera
consultar:

COEP-UFMG - Comissio de Efica em Pesquisa da UFMG
Av. Antdnio Carles, 8627, Unidade Administrativa |l - 2* andar - Sala 2005,
Campus Pampulha. Belo Horizonte, MG — Brasil. CEP: 31270-801.

E-mail: goepomag ufma br. Tel: 340845832
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Apéndice 4

Avaliagdes e Monitoramento de Aspectos Fisicos, Fisiolégicos e
Comportamentais em Atletas Paralimpicos

Pesquisador: Prof. Dr. Marco Talio de Mello

Prezado, convidamos o menor pelo qual o Sr. (a) € responsavel a participar da
pesquisa “Avaliagdes e Monitoramento de Aspectos Fisicos, Fisiologicos e
Comportamentais em Atletas Paralimpicos™. Pedimos a sua autorizacdo para a coleta,
o deposito, o amazenamento, a utilizagdo e descarte dos dados coletados. A coleta
sera realizada presencialmente no Centro de Treinamento Esportive da UFMG e
também em formato online através de formularos do Google para avaliar pardmetros
decormentes do isolamento social na pandemia ocasionada pelo COVID-19. A
utilizagdo dos dados esta vinculada somente a este projeto de pesguisa. Nesta
pesquisa, pretendemos avaliar aspectos que influenciam no rendimento esportivo
como: sono, carga de treinamento, aspectos biomecdnicos e acompanhamento de
lesGes durante todo o ciclo paralimpico até Pans 2024. Os dados serdo coletados no
Centro de Treinamento Esportivo da UFMG, local de seu treinamento esportivo. Para a
coleta de dados, sera solicitado a vocg que preencha questionarios e participe das
sessdes de treinamento, as quais vocé ja participaria. Além disso, alguns instrumentos
especificos serdo utilizados, como a actigrafia que sera utilizada por um periodo de 15
dias para avaliar seu ritmo de sono, a polissonografia para avaliar algum possivel
disturbio de sono encontrado por meio da actigrafia. Mo somente, também participara
de filmagens para andlises biomecanicas com o intuitc de melhorar a técnica do
movimento esportivo. As coletas de dados acontecerdo em momentos distintos: as
avaliacdes da fisioterapia e controle da carga de freinamento serdo semanais, ja as
avaliacdes biomecinicas e de sono acontecerdo a cada 2 meses.

Os principais nscos inerentes 3 sua parficipaco na pesquisa sdo o
aparecimento de lesdes inerentes a pratica da modalidade esportiva. Ressaltamos que
este & exatamente o mesmo risco da sua pratica diana na modalidade. Fodem
também ocorrer situagfes de desgaste ou fadiga muscular. Mestes casos, vocé, bem
como o menor pelo qual vocd & responsavel, tém total liberdade para desistir de
participar do estudo, sem nenhum &nus, a qualquer momento. Sera fornecida
assisténcia integral por qualquer dano que venha a ocorrer durante da participagdo do
(a) menor pelo (a) qual vocé & responsavel nos procedimentos. Em situacio de
emergéncia, o Servico de Atendimento Mdvel de Urgéncia (SAMU / 192) sera
chamado. Esse serd o responsavel pimério para qualguer eventualidade de cunho
meédico, e a equipe de pesquisadores acompanhara todos os procedimentos. Vocé
ndo tera nenhuma remuneragdo financeira e nem despesa durante a pesquisa, de
forma que quaisquer custos inerentes a sua participacdo serdo coberfos pelos
pesquisadores.

Rubrica do pesquisador:



Rubnca do participante:

O principal beneficio da sua participacdo € o acesso a dados qualificados sobre
o desempenho na medalidade esportiva, assim como acompanhamento de treinador,
nutricionista, psicélogo, fisioterapeuta e médico. Estes dados serio encaminhados a
vocé em forma de relatdnio apds cada coleta de dados e poderdo ser utilizados por
vocé e pela comissdo técnica para a melhona do processo de treinamento.

Durante a realizacdo da pesquisa, vocé esta autorizado a solicitar
esclarecimentos sobre os protocolos, métodos e objetivos de todas as condutas dos
pesquisadores. Alem disso, possivels desconforfos devem ser comunicados e serdo
prontamente atendidos pelos pesquisadores. Quaisquer informacdes sobre a pesquisa
poderdo ser obtidas a partir do contato com o pesquisador, situado na Av. Antdnio
Carlos, 6627, Escola de Educagio Fisica Fisioterapia e Terapia Ocupacional-EEFFTO,
Belo Henizonte, MG, Brasil. CEP 31270-901. Telefones (31)34092324 7 (31)99158050,
e-mail: tmello@demello.net br. Informagdes de carater ético com o COEP: Comité de
Etica em Pesquisa, situado na Avenida Antdnio Carlos, 6627, Unidade Administrativa
I, 2° andar sala 2005. Campus Pampulha. Belo Honzonte, MG, Brasil, CEP:21270-
901.Telefone:34094592.

Salienta-se a liberdade do responsavel legal e do voluntarnic em recusar, em
qualguer momento e sem penalizacdo de nenhuma ordem, a parficipacio no estudo,
bem como retirar seu consentimento caso haja interesse.

Este termo de consentimento encontra-se impresso em duas vias onginais,
sendo gue uma serda arquivada pelo pesquisador responsavel, na Universidade
Federal de Minas Gerais e a outra sera fomecida ao Sr. (a). Os dados, matenais e
instrumentos ulilizados na pesquisa ficardo arguivados com o pesquisador
responsavel no Centro de Estudos em Psicobiclogia e Exercicio que pertence a Escola
de Educacio Fisica, Fisioterapia e Terapia Ocupacional da UFMG. Os pesquisadores
tratar3o a sua identidade com padrdes profissionais de sigilo, atendendo a legislacio
brasileira (Resolucdes N° 466/12; 441/11 e a Portana 2 201 do Conselho Nacional de
Salde e suas complementares), utilizando as informacbes somente para fins
académicos e cientificos, de forma que sua identidade ndo sera divulgada em
nenhuma hipétese.

Antes de concordar em participar desta pesquisa e assinar este termo em
duas vias, os pesquisadores deverdo responder todas as suas duvidas e, se vocé
concordar em participar do estudo, deve ser entregue uma via deste termo para vocé.

Eu, , portador do documento
de ldentidade . responsavel legal pelo menor
identidade

, fui informado dos objetivos, métodos, riscos e beneficios da
pesquisa, de maneira clara e detalhada e esclareci minhas dividas. Sei que a
qualguer momento poderel solicitar novas informagdes e modificar minha decisdo de
participar se assim o desejar.

Declaro que concordo com a participacdo do menor sob minha
responsabilidade voluntario na pesquisa. Recebi uma wvia onginal deste termo de
consentimento livre e esclarecido assinado por mim e pelo pesquisador, que me deu a
oportunidade de ler e esclarecer todas as minhas ddvidas.
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Rubrica do pesquisador:

Rubrca do participante:

Morme completo do participante

Assinatura do participante

Prof. Dr. Marco Talio de Mello
Endereco: Avenida Anténio Carlos, 6627
CEP: 31270-901 / Belo Horizonte — MG
Telefones: (31) 2409-2324

E-mail: tmello@demello.net.br

Assinatura do pesquisador

Em caso de dividas, com respeito aos aspectos éticos desta pesquisa, vocé podera
consultar:

COEP-UFMG - Comissio de Etica em Pesquisa da UFMG

Ay. Anténio Carlog, 6627. Unidade Administrativa Il - 2° andar - Sala 2005.
Campus Pampulha. Belo Horizonte, MG — Brasil. CEP: 31270-901.
E-mail: coepi@prpa.ufmg.br. Tel: 34094592,
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Apéndice 5

Termo de Assentimento Livre e Esclarecido — TALE

Avaliagoes e Monitoramento de Aspectos Fisicos, Fisiologicos e
Comportamentais em Atletas Paralimpicos

Pesquisador: prof. Or. Marco Tilio de Mello

Prezado, convidamos wocé a participar da pesguisa “Avaliagbes e
Monitoramento de Aspectos Fisicos, Fisiologicos & Comportamentais em Atletas
Paralimpicos®. Pedimos a sua autorizagdo para a coleta, o depdsite, o
ammazenamento, a utiizagio e descarte dos dados coletados. A coleta sera realizada
presencialments no Centro de Treinamento Esportivo da UFMG e também em formato
online afravés de formulérios do Google para avaliar pardmetros decomentes do
isclamento social na pandemia ocasionada pele COVID-19. A utiizagfo dos dados
esta vinculada somente a este projeto de pesguisa. Mesta pesquisa, pretendemos
avaliar aspectos gue influenciam no rendimento esporiivo, como: sono, carga de
treinamento, aspectos biomecdnicos & acompanhamento de lesdes durante todo o
ciclo paralimpico até Paris 2024 Para a coleta de dados, serd solicitado a ele que
preencha guestiondrios e paricipe das sessdes de treinamento, as guais ele ja
participaria. Além disso, alguns instrumentos especificos serdo ufifizados, como a
actigrafia que sera utilizada por um periodo de 15 dias para avaliar seu ritmo de sono
e a polissonografia para avaliar algum possivel distirbio de sono encontrado por meio
da actigrafia. N&o somentz, também participara de fimagens para andlises
biomecanicas com o intuito de melhorar a técnica do movimento esportive. As coletas
de dados acontecerfo em momentos distintos: as avaliagdes da fisioterapia e controle
da carga de treinamento serfo semanais, jd as avaliagdes biomecénicas e de sono
acontecerdo a cada 2 meses.

Os principais riscos inerentes & participac®o na pesquisa sfo o aparecimento
de lesbes inerentes a pratica da modalidade esportiva. Ressaltamos que este &
exatamente 0 mesmo risco da pratica diarfa na modalidade. Podem também ocormer
situacdes de desgaste ou fadiga muscular. Nestes casos, vocé, bem como O Menor
pelo qual vocé & responsavel, tm fotal liberdade para desistir de participar do estudo
a qualguer momento, sem nenhum prejuizo a vocés. Sera fornecida assisténcia
integral por qualguer dano que venha a ccomer durante da participatio do (a) menor
pelo {a) gual vocé & responsdvel. Em situacio de emergéneia, o Servipo de
Atendimento Mavel de Urgéncia (SAMU [ 192) serd chamado. Esse serd o
responsdvel primario para gualguer eventualidade de cunho médico & a equipe de
pesquisadores acompanhara todos o procedimentos. Os pesquisadores também se
responsabilizardo em comunicgdo (a) nestes casos. Voo ndc terd nenhuma
remuneragdo financeira € nem despesa durante a pesquisa, de forma que guaisguer
custos inerentes & sua participacio serfo cobertos pelos pesquisadores.

Fubrica do pesquisador

Rubrica do participarnie;
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O principal beneficio da sua participag@o & o acesso a dados qualficados sobre
o desempenho na modalidade esportiva, assim como acompanhamento de treinador,
nutricionista, psicologo, fizsioterapeuta @ medico. Estes dados serfo encaminhados a
vocé em forma de relatorio apés cada coleta de dados e poderfo ser ufilizados por
voce e pela comissao técnica para a melhoria do processo de treinamento.

Durante a realizaggo da pesquisa, vocd esta autorizado a  solicitar
esclarecimentos sobre os protocolos, métodos e objetivos de todas as condutas dos
pesquisadores. Além disso, possiveis desconfortos devem ser comunicados & serdo
prontamente atendidos pelos pesquisadores. Quaisguer informagdes sobre a pesguisa
poderdo ser obfidas a partir do contato com o pesguisador, situado na Av. Antonio
Carlos, 6627, Escola de Educagdo Fisica Fisioterapia e Terapia Ocupacional-EEFFTO,
Belo Horizonte, MG, Brasil. CEP  31270-901. Telefones (31)34092324
(31)995159050, e-mail: tmello@demello.netbr. Informagdes de carater ético com o
COEP: Comité de Etica em Pesguisa, situado na Avenida Antdnio Carlos, 8827,
Unidade Administrativa 1l, 2* andar sala 2005. Campus Pampulha. Belo Horzonte,
MG, Brazil, CEP:31270-901_Telefone: 34094592,

Lembramos a possibilidade de vocé, em gualquer momento e sem penalizagao
de menhuma ordem, retirar sua participag&o no estudo, caso haja interesse.

Este termo de consentimento enconfra-se impresso em duas vias onginais,
sendo que uma serd arquivada pelo pesquisador responsavel, na Universidade
Federal de Minas Gerais e a outra sera formecida por voce. Os dados, materiais e
instrumentes  utilizados na pesguisa ficarBo anquivades com o pesguisador
responsavel do Centro de Estudos em Psicobiclogia e Ewercicio da UFMG, que
pertence a Escola de Educag8o Fisica, Fisioterapia e Terapia Ccupacional da UFMG.
Q= pesquisadores tratarfo a sua identidade com padroes profissionais de sigilo,
atendendo a legislag&o brasileira (Resolugdes N° 466/12; 441/11 e a Portaria 2.201 do
Conselho Macional de Saldde e suas complementares), utilizande as informagoes
somente para fins académicos e cientificos.

Antes de concordar em participar desta pesquisa e assinar este termo em
duas vias, oz pesquisadores dever3o responder todas as suas dividas e, se vocé
concordar em participar do estudo, deve ser entregue uma via deste termo para voce.

Eu, . portador do documento
de Identidade , fui informado (a) dos objetivos, métodos,
riscos e beneficios da pesquisa, de maneira clara e detalhada e esclareci minhas
dividas. Sei que a qualguer momento podersi solicitar novas informagdes e modificar
minha decisao de participar se assim o dessjar.

Declaro que concordo com a minha participagdo na pesquisa. Recebi uma via
orginal deste temo de consentimento livre e esclarecido assinado por mim e pelo
pesquisador, que me deu a oportunidade de ler e esclarecer todas as minhas dividas.

Rubrica do pesquisador

Rubrica do participants:
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Mome completo do participante

Aszsinatura do participants

Prof. Dr. Marco Tilio de Mello:
Endereco: Avenida Antdnio Carlos, 8827
CEP: 31270-901 [ Belo Horzonte — MG
Telefones: (31) 2408-2324

E-mail: tmello@demello.net_br

Assinatura do pesquisador

Em caso de dividas, com respeito aos aspectos éticos desta pesquisa, vocd podera
consultar:

COEP-UFMG - Comiss3o de Etica em Pesquisa da UFMG
Av. Antanio Carlos, 8627, Unidade Administrativa |l - 2% andar - Sala 2005.
Campus Pampulha. Belo Horizonte, MG — Brasil. CEP: 31270-201.

E-mail: coep@pmog.ufmg.br. Tel: 34084593,



ANEXOS
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Anexo 1 - Versao Brasileira do Questionario para Problemas de Saude no Esporte

(OSTRC-Br)

T PARTICIPACAD NOS TREINAMENTOS E
COMPETICOES

Na semmna passada, vocd teve alguma dficuldade em participar no
S esporte por causa de algum modmodo, domges ou o outros
problemas de sabde?

) Participacio total, sem dificuldade/incdmodo

) Particapagho total, mas com dificuldadeincdmodo

) Participagho reduazida, por causa da dificuldsde medmodo
) Nato pude participar, devido a dificuldade/incémodo

-~~~

2 RI-‘,DUCKO NO VOLUME TREINAMENTO

Na semana passada. quanto que vocé reduziu o volume de
treinumento por causa de algum mcdmodo, doenga o outros
problemas de saude?

) Nentuma redugtio
) Pequena redugio

) Moderads recigio

) Grande redugio

) Nao pude treinar por causa de mcdmodo, doenga ou problema
de smide

— o~~~ -~

3 DIMINUICAO DO DESEMPENHO

Na semana passada, quanto que o incdmodo, doenga ou problema de
satidle reduzin o seu desempenho?

) Nenhuma redugao

) Pequens redugilo

) Modlerada redugio

) Grande redugio

{ ) Nao pude treinar cu competir por causs de incdmodo, doanca
ou problema de sainde

-,

4 SINTOMAS DA LESAO OU DOENCA
Na samana passaca, qual foi 3 intensidacle do seu incdmodo ou
problema de suide?

() Nenhum medmodo Nenhum problema de saide
() Pequena mtensickide

() Moderads il arsdade

() Grande intensidude

S RESUMO

{ Ylesao( ) Doenga

O modmodo ou problema de saide rdatado nas quatro perguntas acuna se refere a uma lesho ou doenga?

6 AREA DA LESAO

SE O SEU PRINCIPAL PROBLEMA NA SEMANA PASSADA
FOI UMA LESAO, POR FAVOR, PREENCHA ESTE ESPACO
Marque/assimale a drea lesionadi ou gue voce teve quexa. Se voot
teve miis que uma lesto, margue a que foi muis grave.

{ ) Cabega'face ( ) Parte superior du coluna
{ ) Nucapescogo (regiao toracic)

( ) Ombre, incluindo 2 ( ) Parte infersor da coluna
clavicula (regiso hombar)

{ ) Pante supenor do brago ( )Pelve

{ ) Cotovelo ( ) Quadnl/vinkha

{ ) Antchrago ( )Coxa

{ ) Punho { ) Jochho

{ ) Dedos da mio ¢ ) Pantumnitha'perna

() Térax, mchumndo drgdos ( ) Tormozelo

internos ( ) Pesidedos

{ ) Abdémen, ncluindo drgos () Outra parte do covpe:
inenos

7 SINTOMAS DA DOENCA

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

Por favor, marque todos os sinfomas que voce teve no decorrer da
sermana passady.

( ) Febre () Cocem'crupgho cutines

( ) Fragqueza/cmsago () Pulso uregular/taquicardia
() Inchago/edema dos ganglios () Dorménciaformigamento
linfilicos ( ) Ansicdade

() Dor de garganta/gasgantn ( ) Depeessdo

inflamada () Irmtagdo

( ) Nariz () Sintomas nos olhos
cntupido/coriza'epirmos () Sintomas nos ouvidos

() Tossc () Sintomas nas vias urindnas
( ) Daficuldade ou drgdo genstais
respiratoriafalta de ar ( ) Dores no peito

() Dares de cabegs () Dor abdominal

( ) Enjoo'sensagiio de mal-estar () Dor em outras regibies

( ) Daarremn Por favor, especifique:

( ) Constipagio .

( ) Desmaio () Cutros. Especifique:

8§ COMENTARIOS OUTRAS INFORMACOES

Use este espago se vocé desesa nos enviar alenm comentinio ou mformagies adicionais sobre estz lesdo, doenga o problema de sadde.

9 TEMPO DE AFASTAMENTO

Por favor, informe o namero de dias da semana passada que vocé
ficou completamente mcapaz de tremar ou compelir devido 4 lesio
ou problema de sunde.

( )0dm( )1 dim( 12dims( )3 das

( dddias( ) Sdias¢ ) 6dims( ) Tdss

10. REGISTRO'NOTIFICACAO

Esta ¢ a primeira vez que vocé registrarelata csta lesio ou doenga
#Mravés deste questiondno?

() Sim, esta é a primesa vez

() N#o, cu ji registrer'relates esse mesmmo problama em uma das
Gltimas quatro semanas

() Nao, eu jd registreirelatei antes, porém Foi hi mais de quatro
SErTHlTRS

11- CONTATO COM A EQUIPE MEDICA
Eu related o problema pars o

{ ) Médico do

() Outro meédico

{ ) Fistoterapenta do

{ ) Outro fissoternpeuta

(

(

) Cutra pessoa: Por favor, especifique quan:

) Outro profissional: Por favor, especifique quem ¢ onde ele trabalha:

( )Sim ( ) N¥o

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




Anexo 2 — Escala de Hooper

Sono

Muito bom

Estresse

Muito baixo

Fadiga

Muito baixo

Dor muscular

Muito baixo

Muito ruim

Muito alto

Muito alto

Muito alto
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