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RESUMO

Com o aumento do desempenho dos paratletas em competicdes esportivas, ha um
risco aumentado da ocorréncia de problemas de salde. Essa tese teve por objetivo
geral estabelecer a epidemiologia dos problemas de salude em paratletas e
descrever orientacdes especificas para a equipe de saude do esporte em relagcéo a
avaliacao periodica de saude. O primeiro estudo investigou a prevaléncia, incidéncia
e perfil de lesbes musculoesqueléticas em paratletas. Para isso foi realizado uma
revisao sistematica da literatura cientifica em agosto de 2019, com atualizacdo em
maio de 2020, nas bases de dados MEDLINE, EMBASE, AMED, SPORTSDiscus e
CINAHL, tendo sido incluidos quarenta e dois estudos. A partir da metanalise
realizada foi encontrado uma prevaléncia de 40,8% e incidéncia de 14,3 lesGes
musculoesqueléticas por 1.000 atleta-dias. As lesBes mais prevalentes foram em
ombro nos paratletas que ndo deambulam, e em membros inferiores nos paratletas
gue deambulam. O segundo estudo descreveu as caracteristicas, prevaléncia,
incidéncia e o impacto dos problemas de saude dos paratletas das modalidades
esportivas do atletismo, halterofilismo e natacdo do Centro de Referéncia
Paralimpico Brasileiro de Belo Horizonte, durante uma temporada esportiva e
comparou a prevaléncia de problemas de saude entre as modalidades. Durante o
periodo de outubro de 2019 a marco de 2020, 35 paratletas participaram do estudo.
A maioria das lesGes ocorreu no ombro e a maioria das doencgas causou sintomas
respiratérios e gastrointestinais. A prevaléncia semanal média e a incidéncia foram
de 40,6% e 12,7 problemas de saude por 1.000 atleta-horas, respectivamente. O
halterofilismo teve a maior prevaléncia de problemas de saude, incluindo os de
maior gravidade, a natacdo teve a menor prevaléncia de lesdes e o atletismo teve a
menor prevaléncia de doencas. Por fim, o terceiro estudo descreveu, através de
uma declaracao de posicionamento, consideracdes especificas para a equipe de
salude do esporte em relacdo a avaliacdo periodica de saude em paratletas
dos quatro principais grupos de deficiéncias: intelectual, musculoesquelética,
neurolégica e visual. Ao total, 16 especialistas internacionais no esporte
paralimpico, incluindo epidemiologistas, fisioterapeutas, médicos do esporte e
do exercicio, reuniram-se por videoconferéncias para discutir o propdsito, os
métodos e os temas da declaracdo de posicionamento. Os autores foram
divididos em grupos de trabalho, de acordo com sua expertise, e foram
solicitados a escrever as consideracfes especificas relacionadas ao estado
clinico, cardiorrespiratério, neuromusculoesquelético, nutricional, saude
mental e do sono, concussdo e as particularidades da avaliacdo da saude da
mulher paratleta. Posteriormente essas informacdes foram compiladas e
revisadas por todos os autores da declaragcdo de posicionamento. Dessa
forma, os estudos apresentados nessa tese contribuem para o melhor
monitoramento de problemas de salude em paratletas e avaliagdo periddica
realizada pela equipe de saude do esporte.

Palavras-chave: Epidemiologia; Lesdo; Doenca; Avaliacdo; Esportes Paralimpicos;
Atletas Paralimpicos.



ABSTRACT

Para athletes have experienced a high risk of health problems due to their increased
performance in sports competitions in recent years. The main aim of this thesis was to
investigate the epidemiology of health problems in para athletes and describe
recommendations and guidance for sports health teams regarding periodic health
assessments. The first study investigated the prevalence, incidence and profile of
musculoskeletal injuries in this population. A systematic review was conducted in
August 2019, with an update in May 2020, in the MEDLINE, EMBASE, AMED,
SPORTSDiscus and CINAHL databases; forty-two studies were included. The
prevalence of musculoskeletal injuries was 40.8% and the incidence was 14.3 per 1000
athlete-days. Injuries were more prevalent in the shoulder for non-ambulant para
athletes and in the lower limbs, for ambulant para athletes. The second study described
the characteristics, prevalence, incidence, and burden of health problems in para
athletes from the Brazilian Paralympic Reference Center, in Belo Horizonte, during a
sports season. It compared the prevalence of health problems among the athletics,
powerlifting and swimming sports modalities. From October 2019 to March 2020, 35
para athletes participated in the study. Most injuries occurred in the shoulder, and most
illnesses caused respiratory and gastrointestinal symptoms. The average weekly
prevalence and incidence rate of health problems were 40.6% and 12.7 health
problems per 1000 athlete-hours, respectively. Powerlifting had the highest prevalence
of all and substantial health problems, swimming had the lowest prevalence of injuries
and athletics had the lowest prevalence of ilinesses. Finally, the third study described
specific considerations and guidance for sports health teams regarding periodic health
evaluation in para athletes from the four major impairment groups (intellectual,
musculoskeletal, neurological and visual disabilities). A panel of 16 international
experts (epidemiologists, physiotherapists, and sport and exercise physicians) with
expertise in para athlete health met by video conference to discuss the position
statement’s purpose, methods, and themes. They were divided in working groups and
asked to add specific considerations related to clinical, cardiorespiratory,
neuromusculoskeletal, and nutritional status, mental and sleep health, concussion, and
the particularities of female para athletes health assessments. All authors from the
position statement compiled and reviewed the initial drafts. Thus, the studies presented
in this thesis contribute to better monitoring para athletes’ health problems and periodic
health evaluation conducted by sports health teams.

Keywords: Epidemiology; Injury; lliness; Assessment; Para Sports; Para Athletes.
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1 PREFACIO
A presente tese foi elaborada no formato opcional, de acordo com a

RESOLUCAO N°004 /2018, de 03 de abril de 2018, do Programa de Pés
Graduacao em Ciéncias da Reabilitacdo da Universidade Federal de Minas

Gerais.

A primeira parte da tese é composta pela introducdo, na qual é
apresentada a base teorica e revisdo da literatura, problematizacéo,
justificativa e objetivos dos trés estudos que compdem a tese. Em seguida,

sao apresentados:
e Artigo 1 publicado no British Journal of Sports Medicine.

e Artigo 2 submetido no Disability and Health Journal, o qual se

encontra na terceira rodada de revisao.
e Artigo 3 em fase final de escrita.

Por dltimo sdo apresentadas as consideracdes finais da tese, o0s

apéndices, anexos e o mini-curriculo.

1.1 Atividades desenvolvidas no Doutorado
» Artigos completos publicados em periodicos

Titulo: Sleep in Paralympic athletes and its relationship with injuries and

illnesses

Autores: Andressa Silva, Larissa Santos Pinto Pinheiro, Samuel
Silva, Henrique Andrade, Andre Gustavo Pereira, Flavia Rodrigues da
Silva, Renato Guerreiro, Bruna Barreto, Renan Resende, Marco Tulio
de Mello

Publicagéo: Physical Therapy in Sport. 56 (2022) 24-31
DOI: https://doi.org/10.1016/j.ptsp.2022.06.001
» Capitulos de livros publicados

Titulo: Capitulo 15. Fisioterapia no Esporte Paralimpico: Atuacéo,
Epidemiologia de Lesdes Musculoesquléticas, Avaliacdo e Avancos

Cientificos.

Autores: Larissa Santos Pinto Pinheiro, Andressa Silva, Juliana Melo
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Ocarino, Renan Alves Resende

Livro: Esporte Paralimpico: Da Organizagéo ao Alto Rendimento.
Organizadores: Andressa Silva, Marco Tulio de Mello

Editora: Editora dos Editores

ISBN: 978-65-86098-48-8

Titulo: Capitulo 44. Cinesioterapia

Autores: Larissa Santos Pinto Pinheiro, Fernanda Oliveira Madaleno,
Thiago Vinicius Ferreira

Livro: Questdes comentadas em Fisioterapia

Organizadores: Hércules Ribeiro Leite, Fernanda de Cordoba Lanza,
Renan Alves Resende

Editora: Medbook

ISBN: 9788583690863

Titulo: Capitulo 53. Avaliacdo e Intervencdo Fisioterapéutica em
Traumatologia

Autores: Thiago Vinicius Ferreira, Fernanda Oliveira Madaleno,
Larissa Santos Pinto Pinheiro

Livro: Questdes comentadas em Fisioterapia

Organizadores: Hércules Ribeiro Leite, Fernanda de Cordoba Lanza,
Renan Alves Resende

Editora: Medbook
ISBN: 9788583690863
» Doutorado Sanduiche

Participagdo no Programa CAPES Print, chamada interna 01/2021 da
Pré6 Reitoria de POs Graduacdo da Universidade Federal de Minas
Gerais, processo n° 23072.205129/2021-05, na Vrije Universiteit
Amsterdam, sob orientacéo do Prof. Dr. Evert Verhagen, no periodo de
Agosto/2022 a Janeiro/2023. Desenvolvimento de atividades como
pesquisadora visitante no Amsterdam Institute of Sports Sciences na

area de prevencdo de lesdo em atletas paralimpicos.
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2 INTRODUCAO

O crescimento do esporte paralimpico nas ultimas décadas tem promovido
0 aumento do desempenho dos paratletas (IPC, 2016). Como resultado da
maior exposi¢do aos treinamentos e competicdes, observa-se um risco
aumentado deproblemas de saude, tais como lesfes e doencas (CLARSEN et
al., 2021; FAGHER et al., 2020a; STEFFEN et al., 2022). Durante os Jogos
Paralimpicos Rio 2016 foi possivel perceber altas taxas de prevaléncia e
incidéncia de problemas de saude. Foi registrada incidéncia de 10 lesdes por
1000 atleta-dias (intervalo de confianca de 95% [IC 95%] 9,1-10,9) e 12,1% dos
atletas relataram pelo menos uma lesdo (DERMAN et al., 2018a), enquanto a
incidéncia de doenca foi de 10 doencas por 1000 atleta-dias (IC 95% 9,2-10,9)
e a prevaléncia de 12,4% (DERMAN et al., 2018b). Dessa forma,conhecer a
epidemiologia e o perfil dos problemas de saude contribuirh com os esfor¢cos do
Comité Paralimpico Internacional em proteger a salude dos paratletas.

De acordo com o consenso do Comité Olimpico Internacional sobre métodos
para registrar e relatar dados epidemiolégicos sobre lesdes e doencas no
esporte, a prevaléncia de problemas de saude pode ser calculada em um ponto
do tempo, considerando o niumero de casos existentes pelo niumero total da
populacdo em risco (BAHR et al.,, 2020). Essa medida pode ser repetida
semanalmente, sendo possivel a partir disso relatar, por exemplo, a prevaléncia
meédia ao longo da temporada esportiva e também comparar diferentes fases
da temporada. Outro possivel calculo a ser realizado trata-se da prevaléncia
por periodo, que se refere a proporcdo de atletas que relataram um problema
de saude em qualqguer momento durante o periodo considerado. Por exemplo,
pode ser calculada a prevaléncia durante a temporada esportiva, 0 que inclui
tanto atletas que ja tinham o problema de saude no inicio do periodo de estudo,
guanto aqueles atletas que relataram o problema de salde ao longo desse
periodo (BAHR et al., 2020). Ja o célculo da incidéncia se refere ao numero de
novas lesdes e/ou doencas que foram reportadas durante um periodo de tempo
definido (BAHR et al., 2020).

Além dos dados de prevaléncia e incidéncia, o conceito de impacto (do
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inglés burden) tem sido cada vez mais utilizado para reportar a gravidade do
problema de saude e seu impacto geral para o atleta (BAHR et al., 2020). O
impacto pode ser expresso como 0 numero de dias de afastamento por 1000
horas de exposicdo (BAHR; CLARSEN; EKSTRAND, 2018). Levando em
consideracdo a alta prevaléncia de condicdes médicas pré-existentes nos
paratletas, as taxas de prevaléncia e incidéncia de problemas de saude nessa
populacdo podem subestimar seu verdadeiro 6nus. Assim, analisar o impacto
nessa populacdo pode ser interessante para a equipe de saude do esporte
identificar quais problemas de saude precisam ser focados em um plano de
gerenciamento de risco. Por exemplo, os Jogos Paralimpicos de Toquio 2020
apresentaram as menores taxas de incidéncia e prevaléncia de lesdo e doenca
ja reportadas em Jogos Paralimpicos. Foram registrados 5,8 les6es por 1000
atleta-dias (IC 95% 5,3-6,5) com uma prevaléncia de 8% (DERMAN et al.,
2022a) e 4,2 doencas por 1000 atleta-dias (IC 95% 3,8-4,8) com uma
prevaléncia de 5,9% (DERMAN et al., 2022b). Entretanto, a gravidade das
lesBes nos Jogos Paralimpicos de Toquio 2020, expressa pelo impacto, foi de
10,9 dias de afastamento por 1000 atleta-dias (IC 95% 8,6-13,8) (DERMAN et
al., 2022a) e das doencas foi de 4,9 dias de afastamento por 1000 atleta-dias
(IC 95% 3,5-6,9) (DERMAN et al., 2022b). Ou seja, apesar das baixas taxas de
prevaléncia e incidéncia, considerando o curto periodo dos Jogos Paralimpicos
(12 dias) e o tempo de afastamento prolongado que determinado problema de
saude pode causar, a estimativa do impacto é importante para entender as
caracteristicas das lesbes graves e, consequentemente, minimizar a
probabilidade de sua ocorréncia.

Os estudos sobre lesbes musculoesqueléticas em paratletas apontam que
lesdes de partes moles, como as contusdes, e lesdes articulares, como as
entorses, sdo as mais comuns. Além disso, em competicdes esportivas, as lesdes
de inicio repentino (lesbes agudas) sdo mais frequentes que as lesdes
conhecidas como lesdes de inicio gradual (lesbes por overuse) (DERMAN et
al., 2018a; WILLICK et al., 2013). A maior parte dos estudos que investigaram
o perfil das lesdes no esporte paralimpico demonstrou que o ombro é a regido
corporal mais frequentemente afetada, principalmente em modalidades
esportivas compostas majoritariamente por atletas que ndo deambulam, como

no basquete, rugby e esgrima em cadeira de rodas e halterofiismo (DERMAN
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et al., 2018a; WILLICK et al., 2016). Em contrapartida, as lesées nos membros
inferiores, principalmente na regido da coxa e no joelho, sdo as mais comuns
em paratletas que deambulam, como no futebol de cinco e no atletismo,
especificamente nas provas de pista e rua (BLAUWET et al., 2016; DERMAN
et al., 2013).

Nos Jogos Paralimpicos Rio 2016, o halterofilismo esteve entre as dez
modalidades com a maior taxa de incidéncia de lesfes: 11,1 lesdes por 1000
atleta-dias (IC 95% 7,3-16,9) (DERMAN et al., 2018a). Como descrito
anteriormente, os estudos que investigaram a epidemiologia de lesdes no
halterofilismo observaram que o ombro foi a regido corporal mais acometida
(ONA AYALA et al., 2019; WILLICK et al., 2016). Trata-se de uma modalidade
na qual competem atletas com oito tipos de deficiéncias elegiveis: 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, 2015). Muitos desses atletas utilizam dispositivos de auxilio
como cadeiras de rodas manual, bengalas ou muletas em suas atividades de
vida diaria como transferéncias, elevacao corporal para alivio de pressao e até
mesmo 0S movimentos repetidos ocasionados pela propulsdo em cadeira de
rodas. Somado a isso, tem-se as cargas de treinamento e a propria caracteristica
do gestual esportivo, o supino, que impdem uma demanda elevada na
articulacdo do ombro desses paratletas (MORROW et al., 2010; ONA AYALA
et al., 2019; VAN DRONGELEN et al., 2005).

Outra modalidade com alta taxa de incidéncia de lesdes durante os Jogos
Paralimpicos Rio 2016 e Téquio 2020 foi o atletismo: 10,1 lesdes por 1000
atleta-dias (IC 95% 8,5-12,0) (DERMAN et al., 2018a) e 7,8 lesdes por 1000
atleta-dias (IC 95% 6,6-9,3), respectivamente (DERMAN et al., 2022a). O
atletismo é uma modalidade que permite a elegibilidade de grande variabilidade
de tipos de deficiéncia. Aléem dos oito tipos de deficiéncia fisica descritos
anteriormente, no atletismo ainda ha a elegibilidade de atletas com deficiéncia
visual e intelectual (IPC, 2018a). Dessa forma, a gama de lesGes presentes no
atletismo depende do tipo de prova (pista ou campo) e também do tipo de
deficiéncia do atleta. Durante os Jogos Paralimpicos Londres 2012, os
paratletas que deambulavam apresentaram a maior propor¢éo de lesdes na

regido da coxa (16,4% de todas as lesdes do atletismo), o que foi observado
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predominantemente em paratletas de provas de pista. Por outro lado, paratletas
gue utilizavam cadeira de rodas apresentaram a maior proporcéo de lesées na
regido de ombro (19,3% de todas as lesbes), o que foi observado
predominantemente em paratletas de provas de campo (BLAUWET et al.,
2016). Assim como no halterofilismo, a lesédo na regidao do ombro de paratletas
do atletismo que ndo deambulam, como no caso dos arremessadores ou
paratletas da corrida em cadeira de rodas, pode estar associada ao
desequilibrio entre as capacidades necessérias para lidar com as demandas de
execucao de atividades esportivas e de vida diaria (FONSECA et al., 2007). Em
relacdo as lesdes de membros inferiores, fatores como a protetizacdo e as
alteracdes de estabilidade postural em atletas com deficiéncia visual podem
contribuir para as alteracées da biomecéanica da corrida e salto (FLETCHER,;
GALLINGER; PRINCE, 2021; MAGNO E SILVA et al., 2013b; MORRIEN;
TAYLOR; HETTINGA, 2017).

Em contrapartida, durante os Jogos Paralimpicos Rio 2016, a natagéo foi a
modalidade que apresentou a menor taxa de incidéncia de lesbes se
comparada a todas as outras modalidades, sendo 7,1 les6es por 1000 atleta-
dias (IC 95% 5,4-9,4) (DERMAN et al.,, 2018a). E, durante os Jogos
Paralimpicos de Téquio 2020, a incidéncia de lesbes da natacdo foi ainda
menor, 3,1 lesbes por 1000 atleta-dias (IC 95% 2,0-4,7) (DERMAN et al.,
2022a). Na natacdo sdo elegiveis atletas com deficiéncias fisica, visual e
intelectual (IPC, 2018b). Estudos epidemiol6gicos tém reportado as regides do
ombro e tronco como as mais afetadas em paratletas da natacdo (MAGNO E
SILVA et al., 2013a; SEBASTIAN et al., 2019). Isso pode estar relacionado com
o fato da propulsdo durante o nado ser realizada preferencialmente pelos
membros superiores e muitas vezes o0s paratletas dessa modalidade
apresentam perfil antropométrico que pode afetar sua capacidade de produzir
forca simétrica entre os membros, como por exemplo, uma amputacéo
unilateral de membros superiores (FLETCHER; GALLINGER; PRINCE, 2021;
HOGARTH et al., 2020).

Weiler et al. (2016) conduziram uma revisdo sistematica sobre lesdes
esportivas sofridas por atletas com deficiéncia, mas a grande variabilidade nas
taxas de lesOes relatadas pelos estudos impediu os autores de realizar uma

metanalise. Nesta revisdo, os autores incluiram estudos que néo apresentavam
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uma definicdo clara de lesdes esportivas, o que pode ter contribuido para essa
variabilidade nas taxas de lesGes. Além disso, desde a publicacéo dessa revisao,
em 2016, novos estudos sobre lesdes esportivas em paratletas foram realizados.
Com o objetivo de orientar pesquisadores envolvidos com o0 esporte
paralimpico, um grupo de pesquisadores compostos por profissionais do comité
meédico e do grupo de gerenciamento do Comité Paralimpico Internacional
publicou um consenso para uniformizar as nomenclaturas e definicdes durante a coleta,
registro e interpretacdo de dados relativos a saude do paratleta (DERMAN et
al., 2021). Esses pesquisadores acreditam que a partir de definicoes
consistentes, as pesquisas cientificas realizadas com os paratletas promoveréo
uma melhor compreenséo dos seus problemas de saude e poderdo contribuir
de forma mais assertiva nos servigcos meédicos prestados em eventos esportivos
com paratletas (DERMAN et al., 2021).

Além das lesBes musculoesqueléticas, o monitoramento dos problemas de
saude em geral, incluindo doencas, foi recentemente definido como um dos
principais objetivos das pesquisas cientificas na area esportiva, a fim de prevenir
tais problemas de saude (FINCH et al., 2017). A identificacdo e intervencéo
precoce de problemas de saude sao especialmente importantes em paratletas,
pois além de eles apresentarem maior prevaléncia de les6es e doencas que
atletas sem deficiéncia, também apresentam maior gravidade dos problemas de
saude (CLARSEN et al.,, 2021). Especificamente em relacdo as doencas,
estudos apontam que paratletas apresentam maiores taxas de incidéncia e
gravidade de doencas do que de lesdes, as quais também resultam em um
maior periodo de afastamento do esporte (HIRSCHMULLER et al., 2021;
STEFFEN et al., 2022).

Como descrito anteriormente, a natacdo foi a modalidade dos Jogos
Paralimpicos Rio 2016 com a menor taxa de incidéncia de lesdes. Entretanto,
diferentemente da epidemiologia de lesdes, a incidéncia de doengas na natacéo
durante essa competi¢cao foi maior do que todas as outras modalidades, sendo
12,6 doencas por 1000 atleta-dias (IC 95% 10,2-15,6) (DERMAN et al., 2018b).
Ja o atletismo e o halterofilismo mostraram 10,3 (IC 95% 8,7-12,3) e 8,1 (IC
95% 5,0-13,2) doencas por 1000 atleta-dias, respectivamente (DERMAN et al.,
2018b). E nos Jogos Paralimpicos de Toquio 2020, a natacdo e o atletismo

estiveram entre as dez modalidades com maior incidéncia de doencas: 4,4 (IC
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95% 3,2-6,1) e 4,4 (IC 95% 3,5-5,5) doencas por 1000 atleta-dias,
respectivamente (DERMAN et al., 2022b). O sistema respiratorio € comumente
descrito como o mais afetado entre os paratletas, principalmente na natacéo,
seguido de infec¢cBes nos tratos gastrointestinal e urinario (DERMAN et al.,
2018b; PYNE; VERHAGEN; MOUNTJOY, 2014). Particularmente quanto as
doencas do trato urinario, é frequente que paratletas com lesdo medular,
deficiéncia comum nas modalidades paralimpicas do atletismo, halterofilismo e
natacdo, desenvolvam infeccdes desse sistema corporal apdés um longo
percurso de viagem, por exemplo (DERMAN et al., 2013, 2016b;
HIRSCHMULLER et al., 2021). As altas taxas de incidéncia de doenca muitas
vezes estdo relacionadas a propriadeficiéncia, ja que paratletas apresentam
condi¢cdes médicas Unicas relacionadas ao seu tipo de diagndstico, que podem
afetar a fungdo imunoldgica e contribuir com o maior risco de infeccéo
(BROMMER et al., 2016; DERMAN et al., 2021). Dessa forma, a compreensao
do perfil das doencas em cada uma das modalidades permite a equipe de saude
o planejamento de estratégias preventivas especificas. Por exemplo, é possivel
adotar a realizacdo frequente de exames urolégicos em paratletas com leséo
medular, o distanciamento social até a remissdo completa de sintomas de
problemas de saude infectocontagiosos, e higienizacdo adequada, tanto das
maos, quanto de equipamentos, ja que essas doencas representam a maior parte
daquelas apresentadas por paratletas (FAGHER et al, 2020b;
HIRSCHMULLER et al., 2021).

A maioria dos estudos relacionados a epidemiologia de lesdes e doencgas em
paratletas envolveu periodos de competicdes esportivas, como 0s Jogos
Paralimpicos. A maior frequéncia de les@es de inicio repentino (DERMAN et al.,
2013, 2018a) pode estar relacionada ao fato de as les6es de inicio gradual serem
frequentemente subnotificadas durante eventos e competicdes esportivas, uma
vez que a maioria das definicdes de lesdo é baseada no afastamento da
participacdo do atleta de treinos ou competicbes ou na necessidade de
atendimento médico, o que dificulta a detecgéo de lesdes que tem inicio insidioso
e, muitas vezes, gravidade de leve a moderada, como as lesdes de inicio gradual
(WEILER et al., 2016). O acompanhamento ao longo de uma temporada
esportiva pode ser capaz de capturar um maior numero de problemas de saude

e, principalmente, identificar lesdes menos graves, além de monitorar
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mudancas a longo prazo na frequéncia e nas circunstancias da leséo (WEILER
et al., 2016). A utilizacdo de questionarios que permitam acompanhar a
ocorréncia de problemas de saude contribui tanto para a caracterizacdo de
lesbes e doencas, quanto para identificar os mecanismos de ocorréncia da leséo
e seus fatores associados (CLARSEN et al., 2020). Algumas pesquisas sobre
a epidemiologia dos problemas relacionados a saude em paratletas tém
utilizado uma ferramenta de registro amplamente conhecida, o Questionario
para Problemas de Saude no Esporte do Oslo Sports Trauma Research Center
(OSTRC-H) ja traduzido e com adaptacdo transcultural para a versao brasileira
(BUSCH et al., 2019; HIRSCHMULLER et al., 2021; KUBOSCH et al., 2017;
PIMENTA; HESPANHOL; LOPES, 2021). Este questionario permite aos
pesquisadores obter informacdes sobre todos os tipos de problemas de saude,
incluindo lesdes e doencas (CLARSEN et al., 2014). A partir disso, a equipe
esportiva € capaz de avaliar e implementar estratégias de prevencédo e
tratamento dos problemas de satude mais prevalentes e/ou de maior gravidade
gue contribuem para um maior periodo de afastamento do paratleta (DERMAN
et al., 2021; IPC, 2016).

Apesar de os dados epidemioldgicos de lesdes e doencas serem primordiais
para o acompanhamento continuo do estado geral de salde dos paratletas,
apenas o conhecimento desses dados nao € suficiente para o entendimento
integral da saude do paratleta. Observando a necessidade desse
acompanhamento frequente, o Comité Olimpico Internacional estabeleceu o
consenso sobre a avaliagdo periddica de saude do atleta de elite com o objetivo
de compreender a condicdo de saude do atleta e os riscos de futuras lesdes e
doencas (LJUNGQVIST et al., 2009). Tal avaliacdo periddica também pode
servir como ferramenta de monitoramento continuo de saude do atleta
(LJUNGQVIST et al., 2009). Considerando que no esporte paralimpico ha uma
gama de perfis de paratletas que utilizam equipamentos proprios para competir,
como cadeira de rodas ou dispositivos protéticos, em diferentes niveis de
classificacdo funcional, a avaliacdo periodica de saude desses atletas deve
levar em conta essas especificidades. Tais fatores aumentam a complexidade
de estratégias projetadas para reduzir o risco de lesdes e doencas. Entretanto, ao
avaliar tais particularidades a equipe de saude do esporte tera ferramentas para

implementacao de abordagens mais individualizadas e diferenciadas para tratar
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eprevenir a ocorréncia de problemas de salde em paratletas (DERMAN et al.,
2021; VAN DE VLIET, 2012).

A avaliagdo periddica de saude do paratleta pode ser dividida para os quatro
grandes grupos de deficiéncia, considerando as caracteristicas unicas de cada
um: intelectual, musculoesquelética, neurologica e visual (DERMAN et al.,
2021). Ela deve englobar as diferentes areas de saude do esporte, como a
avaliacdo clinica, cardiorrespiratoria, neuromusculoesquelética, estado
nutricional, saude mental e do sono, concussao e as particularidades da mulher
paratleta (BLAUWET et al., 2017; GRADE et al., 2022; LJUNGQVIST et al.,
2009; WEILER et al., 2021). Dessa forma, seria possivel identificar
precocemente e intervir em tempo habil em condi¢Bes que poderiam incapacitar
a participagdo esportiva do paratleta ou prejudicar seu desempenho
(HAWKESWOOD et al., 2014; LJUNGQVIST et al., 2009). Além do aspecto
preventivo, a avaliacéo peridédica de saude também identifica se a condicéo de
salde atual do atleta estd adequada para a sua participacdo esportiva
(LJUNGQVIST et al., 2009). Tal fator torna-se ainda mais relevante no contexto
dos paratletas, ja que eles demoram mais tempo para procurar por suporte
meédico e, quando lesionados, experimentam a perda de funcionalidade tanto
no esporte quanto em suas vidas diarias (FAGHER et al., 2016). A figura 1
exemplifica aspectos que poderiam ser considerados na avaliacdo periddica de

saude do paratleta por parte da equipe de saude do esporte.

Figura 1 — Exemplificacdo da avaliacdo periédica de saude em atletas

com deficiéncia intelectual, musculoesquelética, neuroldgica, e visual.
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Fonte: Elaborado pelo autor, 2023.

Assim, 0 monitoramento da ocorréncia dos problemas de saude ao longo
da temporada esportiva associada a avaliagdo periddica de saude sédo
necessarias para compreender em profundidade as lesdes e as doencas em
paratletas. Dessa forma, é possivel que estudos futuros investiguem a possivel
relacdo da ocorréncia e da gravidade dos problemas de satude com diferentes
fatores, como deficiéncia de fungcdo muscular, sono e carga de treinamento,

para assim poder tracar estratégias de prevencao e reabilitacdo mais eficazes.

Adaptacao de




22

OBJETIVOS

1.1 Objetivo geral

Estabelecer a epidemiologia dos problemas de saude em paratletas e
descrever orientacdes especificas para a equipe de saude do esporte em

relacdo a avaliacéao periodica de saude.

1.2 Objetivo principal do estudo 1
- Investigar a prevaléncia, incidéncia e perfii de lesbes
musculoesqueléticas em paratletas.
1.2.1 Objetivo secundario do estudo 1
- Investigar se a qualidade metodoldgica e o tamanho amostral dos estudos

influenciam na prevaléncia e incidéncia de lesdes.

1.3 Objetivos principais do estudo 2

- Descrever as caracteristicas, prevaléncia, incidéncia e o impacto dos
problemas de salde dos paratletas do Centro de Referéncia Paralimpico
Brasileiro de Belo Horizonte durante uma temporada esportiva.

- Comparar a prevaléncia de problemas de saude dos paratletas das

modalidades esportivas do atletismo, halterofilismo e natacgéo.

1.4 Objetivo principal do estudo 3
- Descrever consideracfes especificas para a equipe de saude do
esporte em relacdo a avaliacdo periddica de saude em paratletas.
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ABSTRACT

Objective To investigate prevalence, incidence and
profile of musculoskeletal injuries in para athletes.
Design Systematic review.

Data sources Searches were conducted in MEDLINE,
EMBASE, AMED, SPORTSDiscus, CINAHL and hand
searching.

Eligibility criteria Studies were considered if they
reported prevalence or incidence of musculoskeletal
injuries in para athletes. Study selection, data extraction
and analysis followed the protocol. Meta-analyses were
conducted to estimate the prevalence and incidence

rate among studies and subgroup analyses investigated
whether methodological quality and sample size of the
studies influenced on the estimated injury prevalence and
incidence. The Grading of Recommendations Assessment,
Development and Evaluation system determined the
strength of evidence.

Results Forty-two studies were included. The prevalence
of musculoskeletal injuries was 40.8% (95% Cl 32.5%
to 49.8%). Because of imprecision, indirectness and
inconsistency, the strength of evidence was very low
quality. The incidence of musculoskeletal injuries was
14.3 injuries per 1000 athlete-days (95% Cl 11.9 to
16.8). The strength of evidence was low quality because
of imprecision and indirectness. The subgroup analyses
revealed that the sample size influenced on estimated
injury prevalence and methodological quality influenced
on estimated incidence. Injuries were more prevalent in
the shoulder, for non-ambulant para athletes, and in the
lower limbs, for ambulant para athletes.
Summary/conclusion Para athletes show high
prevalence and incidence of musculoskeletal injuries.
Current very low-quality and low-quality evidence
suggests that future high-quality studies with systematic
data collection, larger sample size and specificities of
para athletes are likely to change estimates of injury
prevalence and incidence in para athletes.

PROSPERO registration number CRD42020147982.

INTRODUCTION

Since the first Paralympic Games in Rome in 1960,
with 400 athletes with spinal cord injury from 23
countries,! the number of athletes with disabilities
competing at major sports events has grown expo-
nentially, reaching 4328 athletes from 160 countries

in 22 sports at the Rio 2016 Summer Paralympic
Games.” Especially for individuals with a disability,
sports practice has a positive impact on cardiovas-
cular fitness, self-efficacy, self-perceived quality of
life and community participation.>* Although sport
participation is beneficial, it also comes with a risk
of musculoskeletal injuries.® ©

Comparison of the injury incidence rates between
Paralympic Games and the Olympic Games shows
to which extent sports injuries need attention in
athletes with disabilities, henceforward defined as
para athletes. During the 2016 summer Paralympic
Games, a total of 510 injuries were reported in 441
athletes, with an injury incidence rate of 10 inju-
ries per 1000 athlete-days.” This incidence rate
was almost twice as high when compared with the
5.7 injuries per 1000 athlete-days during the 2016
summer Olympic Games.® In addition to a high
incidence rate, the profile of Paralympic sports
injuries is extremely variable.” The different levels
of para athletes’ classification favour the participa-
tion of athletes with different types and degrees of
disabilities in the same sport modality. This wider
presentation of disability may help explain the great
variety of injury profiles in Paralympic sports.'® !!

The consequences of injuries in para athletes are
often not limited to sports time loss or reduced
sports performance. Injuries also frequently pose an
additional barrier to activities of daily living in para
athletes.® For example, an upper limb muscle injury
in a disabled wheelchair javelin thrower can also
affect his or her ability for independent locomotion
during daily living.* Thus, to prevent these injuries,
the first step is to understand the extent of the sports
injury problem.'? Weiler et al'* conducted a system-
atic review of sports injuries in athletes with disabil-
ities but the wide variability in reported injury rates
prevented the authors to conduct a meta-analysis.
The inclusion of studies without clear definition of
sports injury might have contributed to this wide
variability. Furthermore, another methodological
shortcoming in this area is that estimates of preva-
lence and incidence comes from studies with small
samples. Since the publication of this previous
review in 2016," new large studies on Paralympic
sports injuries have been conducted, including
longitudinal studies. Therefore, the primary aim
of this systematic review with meta-analysis was to
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Review

investigate the prevalence, incidence and profile of musculoskel-
etal injuries in para athletes. As a secondary aim, we investigated
whether methodological quality and sample size influenced the
prevalence and incidence reported.

METHODS

Search strategy

For this systematic review, we followed recommendations from
the Joanna Briggs Institute Reviewers’ Manual,* the Cochrane
Collaboration" and Preferred Reporting Items for Systematic
Reviews and Meta-Analyses reporting guidelines.'® The review’s
protocol was registered at PROSPERO (CRD42020147982).
Search strategies were conducted in August 2019 and updated
in May 2020 in MEDLINE, EMBASE, AMED, SPORTSDiscus
and CINAHL. In addition, we handsearched the reference list
of previous reviews on the topic. There was no date or language
restriction. Our sensitive search strategy included the combina-
tion of the following terms ‘prevalence’, ‘incidence’, ‘epidemi-
ology’, ‘injury” and ‘para athlete’. Online supplemental material
1 shows a detailed search strategy for each database.

Eligibility criteria

We included published studies that reported the prevalence or
incidence of musculoskeletal injuries in para athletes, including
prospective, and retrospective cohort studies, without language,
sample size, age or publication date restrictions. Para athlete is
a general term used for athletes with an impairment who partic-
ipate at any competitive level.'’ To be included, studies should
report the prevalence or incidence of musculoskeletal injury in
para athletes, along with a clear definition of musculoskeletal
injury. Given that definitions of musculoskeletal injuries are
extremely variable in the literature, any type of definition was
accepted. When studies reported data from the same cohort
or event, with similar methodology and the same definition of
injury, only the study with global data on prevalence and inci-
dence of injury was included.

Study selection and data extraction

Two reviewers (LSPP and FOM) independently screened titles
and abstracts and assessed potential full texts. A third reviewer
(RR) solved any between-reviewer disagreements.

Two reviewers (LSPP and FOM) also independently extracted
descriptive and outcome data of all included studies. A third
reviewer (RR) solved any discrepancies between data extractions.
Descriptive information included data collection setting, sample
characteristics (eg, sex, age, sport, disability, years of practising
in para sports), injury characteristics (eg, injury definition,
professional responsible for injury diagnosis and record, number
of sports injuries), the prevalence and incidence rate of injuries
with 95% ClIs per study. When these data were not provided,
we estimated prevalence and incidence rate using the number of
athletes injured, reported number of injuries, total sample and
time frame of the competition. For incidence rate, if the time
frame of the competition was not reported we contacted authors
or performed an internet search to clarify the start and closing
dates of the competition, considering the number of days of the
competition. When a study reported more than one competi-
tion, the injury incidence rate was calculated for each compe-
tition. Prevalence was estimated as the proportion of athletes
affected by injury at any given time,'” and incidence rate was
estimated as the number of injuries divided by the total person-
time at risk (athlete exposures).'®

Assessment of the methodological quality
Two independent reviewers (LSPP and FOM) assessed the meth-
odological quality of included studies using ‘The Joanna Briggs
Institute Prevalence Critical Appraisal Tool’.'* A third reviewer
(RR) solved potential disagreements regarding the risk of bias
scoring. Each item was rated as ‘yes’, ‘no’, ‘unclear’ or ‘not appli-
cable’ according to information available in each study, with a
maximum score of nine points. One of the items in this tool
is sample size. To evaluate if the sample size of each included
study was appropriate, we used the following equation: sample
size=%1—qy2 =0 42

where p was the expected prevalence (12.1%), defined based
on a previous study,” Z was the confidence level (1.96), and d
was the precision (5.0%)."” The sample size estimation resulted
in a minimum required sample size of 163 participants. A third
reviewer (RR) solved potential disagreements regarding the risk
of bias scoring.

Data analysis

Descriptive statistics were used to summarise data in meta-
analysis. The prevalence and in incidence rate estimated from
individual studies were pooled, using a random-effects model. "’
Studies that reported injury prevalence and incidence from the
same subgroups of a larger sample during the same competitive
event were excluded from the analysis. I* was used to explain
what proportion of the observed variance was attributed to the
variance in true effects rather than to sampling error.?’ A predic-
tion interval was used to access the heterogeneity, that is, how
much effect size varies across studies.*’

Quality of evidence

To summarise the overall quality of the evidence the Grading
of Recommendations Assessment, Development and Evalua-
tion (GRADE system)*' was used for the meta-analysis pooling
prevalence and incidence data from all included studies. Scoring
of evidence started at high-quality evidence which was down-
graded one level if one of the following prespecified criteria was
present: (1) poor methodological quality (downgraded if =25%
of the studies included in the meta-analysis used inappropriate
sampling method or statistical analyses (ie, items 2 and 8 in The
Joanna Briggs Institute Prevalence Critical Appraisal Tool)); (2)
imprecision (downgraded if =25% of the included studies did
not present minimum required sample size of 163 participants);
(3) indirectness (downgraded if =25% of the included studies
did not use valid and reliable methods for data collection, for
example, validated questionnaires previously described in the
literature or standardised systems for recording sports injuries)
and (4) inconsistency (downgraded if prediction interval has a
variation =0.5 between upper and lower limits). These prespec-
ified criteria were defined considering the items of Joana Briggs
that correspond to the GRADE system criterion, for example,
items 2 and 8 for poor methodological quality, and the corre-
sponding index of the meta-analysis, such as the prediction
interval for indirectness criterion.

We performed subgroup analyses to investigate whether meth-
odological quality and sample size influenced overall estimates of
prevalence and incidence. For the subgroup analysis, the criteria
used to classify studies in high and lower methodological quality
was the median score of The Joanna Briggs Institute Prevalence
Critical Appraisal Tool. Studies that presented median risk of
bias <6 points out of 9 were pooled as lower methodological
quality. For the sample size subgroup analysis, the cut-off sample
of 163 para athletes were used to classify studies into small and

20f 10

Pinheiro LSP, et a/. Br J Sports Med 2021;55:1357-1365. doi:10.1136/bjsports-2020-102823

"y6uAdoo Ag paloslold ‘SAdVD 1. TZ0Z ‘8T 480qWanoN uo /wod g wslg//:dny wouy pspeojumoq "0202 J9qWIBAON £Z U0 £2820T-0202-SMods[0/9eTT 0T Se paysiignd 1siiy :psiy suods ( ig


https://dx.doi.org/10.1136/bjsports-2020-102823
https://dx.doi.org/10.1136/bjsports-2020-102823
http://bjsm.bmj.com/

large sample size. For the subgroup analyses, if there was no
overlap between 95% Cls between subgroups, we interpreted
that each subgroup provided different estimates. All analyses
were performed using Comprehensive Meta-Analysis, V.2.0
(Biostat, Englewood, New Jersey, USA).

RESULTS

Flow of studies

The electronic search strategy identified 4092 records from the
selected databases after excluding duplicates. After screening
titles, abstracts and reference lists, 74 potentially relevant records
underwent full-text review, including one additional study found
by handsearching. Twenty-three studies failed to meet the inclu-
sion criteria, eight studies did not provide information after
contact and one study was excluded because it reported data
from the same event, using similar methodology, and using the
same injury definition than another included study. Thereby, 42
studies were included in this review. Figure 1 shows the flow
chart of studies through the review.

Characteristics of included studies

Twenty-five out of 42 studies included reported both injury
prevalence and incidence rates,” *** 7 studies only reported
prevalence data*>? and 10 studies only reported incidence
rates.> 3371 Of the 35 studies with incidence data, 20 studies
reported injury incidence rate per days, 22727 33 39 41744 33 35-58
5 studies reported incidence per hours,®' 3% 3* % ¢ 5 studies
reported injury incidence rate in different competitions,® 74> 5%
three studies differentiated the injury incidence rate between
precompetitive and competitive periods,” ** ** one study
reported injury incidence rate per 1000 athlete exposures,®!
and one study reported injury incidence rate per 100 athlete
competitions.”® The number of participants ranged from 11
to 3657,” with a mean of 390.9 participants and median of
135.5. Regarding sex, 2 (4.8%) studies were conducted with
females,*”>° 4 (9.5%) with males**3*3°*8 and 36 (85.7%) with both
sexes,’ /23323435 37464849515759-61 Gy sriydies were performed with
wheelchair para athletes,”* *” 33 475%%% 11 studies with ambulant
para athletes® 323473841445238 3,4 9 § studies with both wheelchair

Records identified through
database searching (n = 5.807)

Additional records identified
through hand-search (n= 1)

|

=
Q
=1
5
3=
=
=
L
=]
—
—

}

removed
(n=4,092)

Records after duplicates

Non-relevant titles
excluded
: (n=3.821)

Total abstracts excluded (n =197)

With reasons:

or
- Study does not report prevalence or
g incidence of injuries in para athletes
5 Abstracts screened (n=132)
A
o (n=271)
— Not a full text article (n= 65)
Total full-text articles excluded
Full-text articles assessed (n=32)
for eligibility — With reasons:
(n=74) Prevalence and/or incidence of
E’ injury in para athletes and sports
i injury definition were not reported
&b (r=23)
75|
SR Studies included in qualitative Authors did not provide information
: after contacted (n= 8)
synthesis
(n=42) Study that report data from the same
event, with similar methodology and
the same definition of injury (n=1)
¥ . ¥ ¥
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3 Stud luded e ; s :
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size (n=10) and
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quality (n=14) and

lower methodological
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PRISMA flow chart of studies through the review. PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-Analyses.
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and ambulant para athletes.3 723242628-3139404243454648495153-576061

¢ Twentystudiesweresport-specific,}22-2426-28323335-374144475052535559
E 19 were multisport’ 25 29-31 38-40 42 43 45 46 48 49 54 56-58 60 g 3
g" = studies did not report para sport modality.** *! ®* Ten studies
82 lw w © did not report para athlete disabilities,2¢ 28730 39 42345759 61 22

studies presented information about classification level of para
athletes,’/2224263135-H14344485032355759) 3011, diesspecifiedtheassistivedevices
used by para athletes,3 7 22 24 26-28 30 3133 39 40 4648 5051 53 55-57 59 60

and in 30 studies the injury diagnosis was confirmed by a medical
practitioner.’ 7 2 25 26 2631 3340 45 46 48 50 51 5461 1 five
studies presented longitudinal prospective design,?® 3! 3* 3% 0
while 37 studies reported retrospective or competitive events
data,} 722247303233 355861 Opline supplemental material 2 shows
the characteristics of the included studies and demonstrates the
level of inconsistency in injury definitions and the report of para

() ..
o> > K athletes’ exposure (days, hours or competition).

14

Quality assessment

Methodological quality issues are reported in table 1.
None of the studies had a negative or unclear answer to
item 2, 22 studies did not present appropriate sample
size, 22724 277 3137 414445 4750 52535539 18 < dies did not use valid
methods for data collection or did not clearly present the methods
used for data collection, #2727 34738 4449515436 575960 4 5 studies
had a negative or unclear answers to item 8.2*2° 3253 5% Ten-
ty-one studies scored <6 out of 9.2 2427293233 35384547 49-54.56 57 59
Mean (SD) methodological quality of the included studies was
6.3 (1.8) out of 9 (ranging from 0 to 9).

18

24

Prevalence of musculoskeletal injuries in para athletes

The pooled prevalence estimates including data from 30 studies
(n=12151)" 22 272552 found was 40.8% (95% CI 32.5% to
49.8%; I%: 97.7%; prediction interval: 0.1-0.8). The overall
quality of evidence was rated as very low quality (ie, down-
graded due to imprecision, indirectness and inconsistency)
(table 2). The subgroup analysis based on higher and lower
methodological quality revealed no significant difference. The
pooled estimate for studies with higher methodological quality
(n=10408)7 2225303134 39444648 (1< injury prevalence of 34.7%
(95% CI 25.4% to 45.4%; I*: 98.2%; prediction interval:
0.1-0.8) and for studies with lower methodological quality
(n=1743)23 2427 29 32 33 3538 45 47 49-52 (0 47 404y (959 CI 32.1%
t0 63.3%; I%: 95.8%; prediction interval: 0.1-0.9) (figure 2). For
the subgroup analysis based on study sample size, studies with
large sample size showed significantly lower prevalence estimate
than studies with small sample size. While studies with large
sample size (n=11068)7 25 2730 384042434651 ¢}, swwed injury prev-
alence of 18.5% (95% CI 12.7% to 26.1%; I*: 98.3%; predic-
tion interval: 0.1-0.6), the prevalence estimate from studies
with small sample size (n=1083)>>72* 27 31737 41 44 45 4750 32 55
58.3% (95% CI 48.2% to 67.8%; I: 88.1%; prediction interval:
0.2-0.9) (online supplemental material 3).

28

39

20

Incidence rate of musculoskeletal injuries in para athletes

For incidence rate, the pooled estimate including data from 20
studies (n=11608)7 22723 27293033 3945335557 that reported injury
incidence rate per days and also the number of injuries, sample
size and exposure in days. The incidence rate was 14.3 injuries
per 1000 athlete-days (95% CI 11.9 to 16.8; I*: 98.4%; predic-
tion interval was 0.1-0.2). The overall quality of evidence was
rated as low quality (ie, downgraded due to imprecision and indi-
rectness) (table 2). The subgroup analysis showed a significant
lower incidence rate in studies of higher methodological quality

Continued
Was the sample frame appropriate to address the target population?

2. Were study participants sampled in an appropriate way?

3. Was the sample size adequate?
9. Was the response rate adequate, and if not, was the low response rate managed appropriately?

5. Was the data analysis conducted with sufficient coverage of the identified sample?
N, no; NA, not applicable; U, unclear; Y, yes.

6. Were valid methods used for the identification of the condition?
7. Was the condition measured in a standard, reliable way for all participants?

4. Were the study subjects and the setting described in detail?
8. Was there appropriate statistical analysis?

Zwierzchowska et al, 2020
Total ‘yes' scores

Willick et al, 2013%°
1.

Willick et al, 2016%

Table 1
Study
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Study name

Higher quality studies

Rate and 95% CI

Rate Lower Upper  pyones/ Total
limit it

Asntonietti et al., 2008(22] —& 9 a8 =
Bemardi er al., 20030461 [ ] 0.5 04 0.6 115 227
Derman efal.. 2016051 [ 02 0.2 03 134 347
Derman etal., 2018071 [ ] 0.1 0.1 0.1 442 .-'I365?
Derman et al., 20200401 [ | 02 02 02 112 .-'I56?
Fagher et al., 201911 - 0.8 0.7 09 38;-' 45
Fagher et al., 2020048 = 03 0.2 04 32 104
Fagher et al., 20200311 0.7 0.6 08 73 .-IIO?
Ferrara ef al., 19920421 [ | 03 03 04 136 :-' 426
Ferrara ef al., 199443 [ ] 0.2 02 0.3 54/ .21?
Gajardo eral., 2019+ - 0.6 058 08 25;-' 39
Lankhorst e al., 2019034 E 3 056 04 0.6 47 103
McCormick ef al.. 1990[23] [ | 0.1 0.1 01 27 777
Willick eral., 2013501 & 01 01 02 538/3565
Pooling (IF = 098.2%) . & 03 0.2 04 1,796/10.408
Lower quality studies e e i i
Bauerfeind et al., 20150631 . E d 4714
Caurtis ef al., 1999147] ‘= N 07 06 08 3346
Gawronski ef al., 2013431 - 04 03 0.5 34I_-" 91
Gawronski et al., 202[13147] B 02 01 02 16 /100
Haykowsky er al., 1999[32] .l 04 0.1 0.7 4 11
Kubosch efal.. 2017031 - 0.1 0.1 03 3/ .24
Magno e Silva er al., 2013571 1. 06 04 08 18/28
Magno e Silva et al., 2013034 - 08 0.5 1.0 11 13
Magno e Sitva e al., 2013[37] - 0.8 0.6 0.9 31 _-'I40
Marqueta ef al., 2005241 = 0.7 0.5 08 24 34
Patatoukas ef al., 2011451 » 0.5 04 06 69 139
Saffarian er al., 2019038] K 0.1 0.1 01 247 .409
Shimizu ef al., 2017030 1m 0.7 0.5 0.8 15 22
Taylor efal., 1995[27] s 0.7 0.6 08 38 53
Tenforde eral., 20190311 05 04 0.6 130/ 260
Webborn et al., 2006[2¢] ] 0.1 0.1 0.1 37/416
Zwierzchowska et al., 20200521 04 03 0.6 19743
Pooling (F = 95.8%) 0.5 0.2 0.6 520 1.743
Overall Pooling (IF = 97.7%) 04 03 0.5 2.316/12.151

0.0 0.

h

1.0

Figure 2 Meta-Analysis for overall injuries prevalence in para athletes and subgroup analysis for studies with higher and lower methodological

quality.

as compared with studies with lower methodological quality. The
pooled estimate for studies with higher methodological quality
(n=9999)7 223039455 a5 injury incidence rate of 11.7 per 1000
athlete-days (95%CI 8.9 to 14.5; I*: 98.6%; prediction interval
was 0.1-0.4) and pooling of 1609 para athletes from studies
with lower methodological quality® #2729 3345335657 ectimated
the injury incidence of 23.1 per 1000 athlete-days (95% CI
17.1 to 29.2; I*: 98.4%; prediction interval was 0.1-0.4)
(figure 3). The subgroup analysis showed no clear difference
with regards to sample size. While studies with large sample
size (n=10981)7 25 273039404243 36 57 otimated an injury inci-
dence rate of 14.4 per 1000 athlete-days (95%CI: 11.1 to 17.7,;
I%: 98.8%; prediction interval was 0.1-0.2) studies with small
sample size (n=627)*>2* 2733414445 3355 ¢howed an incidence
rate of 14.7 per 1000 athlete-days (95%CI: 11.1 to 18.5; I*:
97.4%; prediction interval: 0.1-0.3) (online supplemental mate-
rial 4).

Injury profile in para athletes

Eighteen studies found that the shoulder was the body location
most frequently affected by injuries,” 2223 26 28 30-33 394244 4648 59
mainly in sports with non-ambulant para athletes, like wheel-
chair basketball,”* wheelchair rugby,*® wheelchair foil fencer®
and powerlifting.?® *® In other four studies, most of the injuries
occurred in upper limbs.?” °% % ¢! Nine studies reported that
lower limbs injuries were the most common for ambulant para
athletes,?* 34 3638 435158 €0 4 d in three studies, the trunk was
the most frequently injured region.® 3* * Four studies found
similar prevalence of upper and lower limb injuries,® ***¢ 7 and
four studies did not report injuries by body location.” ** ¥ 3% In
general, strain, sprains and contusions were the most common
injuries in para athletes.? 2425 29 31 33-38 41 45 46 49 52 54 55 59-61 \ 1o
of the studies that included sudden and gradual onset injuries
reported that sudden onset injuries are more frequent than

Table 2 Evidence table for outcome measure

Outcomes Risk of bias* Imprecisiont

Indirectnesst

Inconsistency§ No of para athletes Quality

Injuries prevalence in para athletes No serious risk of bias

Injuries incidence rate in para athletes  No serious risk of bias ~ Serious imprecision

Serious imprecision  Serious indirectness

Serious indirectness

12151
11608

Serious inconsistency
No serious inconsistency

Very low quality
Low quality

*More than 25% of studies with a risk of bias (ie, inappropriate sampling method or statistical analyses).

tMore than 25% of studies with small sample size.

+More than 25% of studies did not use valid and reliable methods for data collection.
§Heterogeneity across the studies (prediction interval has a variation 0.5 between upper and lower limits).
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Study name
Higher quality studies

Antonietti et al., 20060221
Derman etal., 20163%]
Derman etal., 201807
Derman et al., 20200
Fagher et al., 20190411
Ferrara et al., 19920421
Ferrara et al., 19940431
Gajardo eral., 20191441
Hollander et al., 2019031 [ |
McCormick er al., 19900231
Willick ez al., 201339
Pooling (I = 98.6%) ¢
Lower quality studies
Bauerfeind ef al., 20150331
Ferrara et al., 19921531
Gawronski ef al., 2013043
Gawronski ef al., 2013043
Kubosch et al., 20170231
Marqueta ef al., 2005241 E 3
Nyland er af., 20000%] [ |
Taylor eral., 19950271
Webborn ef al.. 20060291
Webborn ef al., 20120371

Pooling (F = 98.4%)
Overall Pooling (IF = 08.4%)

-200.0 0.0 200.0

Rate and 95% CI

R Lower Upper Number Person-time
ate i . P
limit  limit of injuries  at risk

18 1.0 27 18 10
265 226 304 174 s
10.0 9.1 10.8 510 51
209 174 243 142 7
43 33 53 70 16
51 46 56 388 77
37 31 43 144 39
219 139 319 25 1
680 554 824 100 1
1.7 0.0 34 4 2
12.7 1137 13.7 633 50

117 89 145 2208 261

B 3029 2452 3605 106 0

81 6.5 9.7 100 12

298 221 376 57 2
150 90 210 24 2
6.7 42 92 27 4
1471 1063 1878 50 0
836 733 938 254 3
23 1.6 29 44 19
47 3.2 6.2 39 g
123 100 14.7 106 9
231 171 292 807 60

143 119 16.8 3015 321

400.0

Figure 3 Meta-Analysis for overall injuries incidence rate in para athletes and subgroup analysis for studies with higher and lower methodological

quality.

gradual onset injuries and only one study reported similar data
for gradual and sudden onset injuries.* Between winter sports,
para alpine skiing/snowboard had a higher incidence rate of inju-
ries,” ** while between summer sports, football 5-a-side had the
highest injury incidence rates” *° (online supplemental material
3).

DISCUSSION

The purpose of this systematic review with meta-analysis was
to investigate the prevalence, incidence and profile of muscu-
loskeletal injuries, including body location, type of injury and
sports with the highest number of injuries, in para athletes. Our
findings showed that musculoskeletal injury prevalence in para
athletes was 40.8% (95% CI 32.5% to 49.8%) and musculoskel-
etal injury incidence rate was 14.3 injuries per 1000 athlete-days
(95% CI 11.9 to 16.8). According to the GRADE system, pooling
of studies on injury prevalence in para athletes provided very
low-quality evidence, and pooling of studies on injury incidence
rate provided low-quality evidence. The subgroup analysis based
on study sample size showed a significant lower injury prevalence
(18.5%, 95% CI 12.7% to 26.1%) in studies of large sample size
in comparison to studies with small sample size (58.3%, 95% CI
48.29% to 67.8%). The subgroup analysis based on methodolog-
ical quality showed a significant lower injury incidence (11.7
per 1000 athlete-days, 95% CI 8.9 to 14.5) in studies of higher
methodological quality as compared with studies with lower
methodological quality (23.1 per 1000 athlete-days, 95% CI
17.1 to 29.2). Sudden-onset injuries were more frequent than
gradual onset injuries. Strains, sprains and contusions were the
most common injury type and the body regions most frequently
affected were the shoulder for wheelchair athletes and the lower
limbs for ambulant para athletes.

Prevalence and incidence rates of musculoskeletal injuries
in para athletes are higher than in able-bodied athletes. For
example, during the last summer Paralympic Games (Rio 2016),
the prevalence of injuries was 12.1%,” while in the Olympic
Games in the same year it was 8%.% Incidence of injuries
followed the same pattern, with 10 injuries per 1000 athlete-
days in Paralympic Games’ and 5.7 injuries per 1000 athlete-
days during the Olympic Games.® The high injury prevalence
and incidence rates in para athletes show that the mechanisms
of occurrence of musculoskeletal injuries in this population
need to be better understood. Para athletes can be categorised
in different groups, varying between para athletes with loss of
muscle strength and para athletes with intellectual impairment.'!
Then, these different profiles of para athletes require different
approaches to treat and prevent the occurrence of musculo-
skeletal injuries. Furthermore, para athletes use different equip-
ment to compete, such as a wheelchair or prosthetic devices,
which increases the complexity of strategies designed to reduce
injury risk.* Sports injuries in para athletes, unlike able-bodied
athletes, can also be related to their own disability or to the
assistive device they use in their daily lives. For this reason, to
better understand para athletes’ injuries and related factors, full
knowledge of the specificities of the sport modality and the para
athlete classification level are required to design and implement
more individualised approaches. However, some studies still do
not report this type of information.'® ®* % Although most of the
included studies reported the type of disability (76%) and had
injury diagnosis confirmed by a medical practitioner (70%),
almost half did not provide information about the para athlete
classification level or the use of assistive devices. One of the few
studies that provided this information demonstrated that para
athletes that did not use any assistive devices had a higher injury
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prevalence.*® Thus, future studies should report this information
to allow better understanding on para athlete injuries profile and
related factors.

The subgroup analysis showed that the estimated preva-
lence and incidence of musculoskeletal injuries in para athletes
was influenced by the studies’ sample size and methodological
quality, respectively. More specifically, studies with small sample
size overestimated the injury prevalence (58.3%) in comparison
to studies with large sample sizes (18.5%). For injury incidence
rate, studies with higher methodological quality showed signifi-
cantly lower incidence (11.7 per 1000 athlete-days) than studies
with lower methodological quality (23.1 per 1000 athlete-
days). This also was observed in previous systematic review
with athletes with disability that reported a lower injury risk in
studies with larger sample populations and higher methodolog-
ical quality.”® There are fewer large competitions in para athlete
sports in comparison to able-bodied sports, which may help to
explain the small number of studies with appropriate sample size
to estimate prevalence and incidence of musculoskeletal inju-
ries in para athletes.®® Most of these large sample studies were
performed during Paralympic games,” > ** ** ** which might not
represent injuries rates in non-elite para athletes. Large para
athletes training centres and national organisations are key
to the development of future studies with large samples, high
methodological quality and including prospective data collection
throughout different seasons, which will provide more consis-
tent information regarding musculoskeletal injuries in para
athletes. Nevertheless, the high prevalence and incidence rates
data showed by the present review highlight the need to better
understand and hopefully prevent the occurrence of musculo-
skeletal injuries in para athletes.

The shoulder was the most affected body region in wheelchair
para athletes, which can be explained by the higher demands of
the upper limbs in their daily activities* and during sports prac-
tice. Studies that assessed scapular kinematics in wheelchair para
athletes demonstrated scapular asymmetries during wheelchair
propulsion® ° that, along with muscle imbalance and excessive
training load, may increase the occurrence of shoulder inju-
ries.’” ® Most of the ambulant para athletes were from sport
modalities that have the highest injury incidence rates in summer
Paralympic Games, such as football 5-a-side and athletics, which
might help to explain why the lower limbs were the body regions
most frequently affected in these para athletes.” *° In the present
review, sudden onset injuries were more frequent than gradual
onset injuries. This may be related to the fact that gradual-onset
injuries are often under-reported, since most of the injury defi-
nitions are based on ‘time-loss’ or ‘medical attention’"® and few
studies performed a longitudinal follow-up,* 3134?60 56 conse-
quently might not detect most of the gradual-onset injuries.

Our results regarding location and type of musculoskeletal
injuries are in agreement with the results of non-systematic
reviews.” ' ® The heterogeneity in para sports, due to a large
number of modalities and also to the different athlete classifica-
tion levels for the same modality, increases the inconsistency of
information about prevalence and incidence of musculoskeletal
injuries in para athletes. In addition, the heterogeneity in the
methods used by studies with para athletes, compromises pooling
of data. One of the main problems is the different musculoskel-
etal injury definitions. Similar to Olympic sports, para sports
also has a wide variety of injuries definition.”’ As an attempt
to solve this problem, the International Olympic Committee
very recently established a consensus statement about methods
for recording and reporting of epidemiological data on injury
and illness in sport.”! A similar consensus should be developed

for Paralympic sports and their specificities. Finally, most of the
studies used different procedures to report prevalence and inci-
dence rate data, did not mention a clear definition of these vari-
ables, and did not present all information used to compute these
data, such as number of injuries, number of athletes injured, the
total number of athletes and exposure.'® As well as data records,
studies should use valid and reliable methods to assess injuries
rate, such as the Oslo Sports Trauma Research Center Question-
naire on Health Problems .** 7>

Weiler et al” conducted a systematic review of sports inju-
ries in athletes with disabilities and also demonstrated high
variability in reported injury rates. They suggested that future
studies should better define injury, use standardised methods
of data collection and report para athletes demographic data
to improve quality of injury epidemiological data. Following
these steps and focusing on para athletes specificities, future
researches will allow the construction of a more consistent and
robust knowledge about musculoskeletal injuries in para athletes
that will allow para athletes, sport teams and institutional boards
to elaborate more effective approaches to the injury in para sport
problem.

This study had some limitations. First, age or level of sports
participation were not defined as exclusion criteria, which
allowed a wider range of included studies and consequently
increased heterogeneity levels in the data. However, as studies
with para athletes are less common, we had to use less restricted
inclusion criteria to review data on musculoskeletal injuries
in this population. Level of competition, classification levels,
injury severity and type of injury might also influence on esti-
mated prevalence and incidence rates of injuries in para athletes
and were not controlled in this review. However, this was not
possible because most of the studies did not report this infor-
mation. The strength of the current evidence was downgraded
due to imprecision, indirectness and inconsistency about injury
prevalence and downgraded due to imprecision and indirectness
about injury incidence rate in para athletes, presenting very low-
quality and low-quality evidence, respectively.

Future high-quality studies with consistent information on the
parameters used to calculate the injury prevalence and incidence
rate, and valid and reliable methods for data collection are likely
to impact on the estimated prevalence and incidence of muscu-
loskeletal injuries in para athletes. To improve the quality of
injury epidemiological data in para athletes, studies must prop-
erly define injury, including their type of presentation (sudden
or gradual onset), severity and also follow the recommendations
in the scientific literature regarding the appropriate methods to
report athlete exposure and to inform about injuries risk and
burden.”! In addition, studies should report para athlete’s demo-
graphic data, including type of disability, equipment used for
sport practice or during daily activities, level of competition and
other relevant daily demands, such as side jobs. Finally, more
prospective studies that investigate the relationship between
modifiable factors and injuries occurrence in para athletes, such
as use of equipment and training and competition volume and
intensity may form the basis for the design of more effective
strategies to prevent and manage injuries in para athletes.

CONCLUSION

The reviewed studies demonstrated that musculoskeletal injury
prevalence in para athletes was 40.8% (95% CI 32.5% to 49.8%)
and injury incidence rate was 14.3 injuries per 1000 athlete-
days (95%CI: 11.9 to 16.8). The subgroup analysis based on
study sample size showed a significant lower injury prevalence
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in studies of large sample size as compared with studies with
small sample size. For the incidence rate, studies with higher
methodological quality showed a significant lower injury inci-
dence rate in comparison to studies with lower methodological
quality. Sudden-onset injuries are more frequent than gradual
onset injuries in para athletes. Shoulder was the body region
most commonly injured for non-ambulant para athletes, while
lower limbs were the most frequently injured region for ambu-
lant para athletes. The heterogeneity between para athletes and
the poor methodological quality of the studies promote greater
inconsistency in the information on the injury prevalence and
incidence in para athletes. Therefore, current very low-quality
and low-quality evidence suggests that prevalence and incidence
rate, respectively, are likely to change with future high-quality
studies, observing a large sample size, systematic data collection
with reliable and validated methods and with attention to the
specificities of para athletes. Findings of this systematic review
demonstrate that para athletes, sports teams and para sport insti-
tutional boards should be aware of the high prevalence and inci-
dence levels of musculoskeletal injuries in para athletes.

What is already known

» The heterogeneity in para sports increases the inconsistency
of information about prevalence and incidence of
musculoskeletal injuries in para athletes.

» There is still a need for consensus on epidemiological
research methodology, including sports injury definition in
para sports.

» In para athletes, shoulder is the most frequently affected
body location by injuries in non-ambulant para athletes, and
lower limbs injuries are the most common in ambulant para
athletes.

What are the new findings

» This was the first systematic review with meta-analysis on
injury prevalence and incidence in para athletes that uses
Grading of Recommendations Assessment, Development and
Evaluation recommendations to assess the overall quality of
evidence.

» The subgroup analyses revealed that the sample
size influenced the estimated injury prevalence and
methodological quality influenced the injury incidence rate.

» Between winter sports, para alpine skiing/snowboard had the
highest incidence of injuries, while between summer sports,
football 5-a-side had the highest incidence of injuries.

Twitter Evert Verhagen @Evertverhagen
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Supplementary material 1
Search strategy conducted in August 2019 and updated in May 2020
OVID (Medline, Embase, AMED)

1. incidence.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

2. prevalence.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, floating sub-heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

3. epidemiology.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, floating sub-heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

4. rate*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

5. lor2or3or4

6. injur*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

7. trauma.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

8. 6or7

9. (adaptive adj sport). mp. [mp=title, abstract, original title, name of substance
word, subject heading word, floating sub-heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

10. para*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

11. disab*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

12. impairment*.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, floating sub-heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]
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13.
14.

15.

16.

17.
18.

9or10or11orl2

athlet*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

player*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

sport*.mp [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

l4or15o0r 16

5and 9 and 14 and 18

EBSCO (SPORTDiscus and CINAHL)

S18 S14 AND S15 AND S16 AND S17
S17 S11 OR S12 OR S13

S16 S7 OR S8 OR S9 OR S10

S15 S5 OR S6

S14 S1 OR S2 OR S3 OR S4

S13 sport*

S12 player*
S11 athlet*

S10 impairment*

S9 disab*

S8 para*

S7 adaptive and sport

S6 trauma

S5 injur*

S4 rate*

S3 epidemiology

S2 prevalence

S1 incidence
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Supplementary material 2
Characteristics of the included studies (n = 42)
Study, year, Sample size, Sport, mean Disability Injury definition Exposure Sports Prevalence  Incidence rate (95% CI)
setting, injury sex, age practice duration (days) injuries
record
Studies reporting on both prevalence and incidence rates (n = 25)
Antonietti et al., n* =27 Sport: wheelchair ~ Spinal cord injury Some participants 365 18 86.6% 1.8 (95% CI1,1.0-2.7)
2008[22] Sex: male basketball presented injury with (23%%) injuries per 1000
Location: Brazil Average age: Mean practice pathological athlete-days”
Sample 30.1 (SD 10.6)  duration: 48.9 diagnosis established
selection: years (SD 62.5) months by prior medical
convenience evaluation. Those
Injury record: who had no previous
Physiotherapy pathological
students diagnosis, it was
considered pain as a
complaint and injury
was considered non-
specific.
Bauerfeind et n* =14 Sport: wheelchair ~ Spinal cord injury Sports injuries were ~ Mean of 106 100% 302.8 (95% CI, 245.2—
al., 2015[33] Sex: male rugby and others defined as bodily training and (14%%) 360.5) injuries per 1000
Location: Average age: Mean practice injuries that arise tournament athlete-days”
Poland 29.5 (SD5.7) duration: 6.68 during training or days =25
Sample years (SD 3.66) years competition, and (SD 5.6)
selection: stopped, limited or days
convenience modified

Injury record:
National Team
physiotherapists
and medical
histories of the
athletes

participation in
sports activities for
one day or more
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Derman et al., n* =547 Sport: alpine Not reported Injury was 12 174 24.5 % 26.5 (95% CI, 22.7—
2016[39] Sex: both sex skiing/ specifically defined (134%%) 30.8) injuries per 1000
Location: Sochi  Average age: snowboarding, as ‘any newly athlete-days
2014 Winter from 13 years Cross- acquired injury as
Paralympic countryskiing / well as exacerbations
Games biathlon, ice of pre-existing injury
Sample sledge hockey, that occurred during
selection: wheelchair training and/or
convenience curling competition in the
Injury record: Mean practice games period of the
ATOS system duration: not Sochi 2014 Winter
supplied to the reported Paralympic Games’
medical staff
employed by the
Sochi
Organising
Committees of
the Olympic and
Paralympic
Games
(SOCOG) and
WEB-IISS
Derman et al., n* =3657 Sport: archery, Limb deficiency Injury was Overall: 14  Overall: Overall: Overall: 10.0 (95% CI,
2018[7] Sex: both sex boccia, canoe, (amputation, specifically defined Pre- 510 12.1% 9.1-10.9) injuries per
Location: Rio Average age: cycling (track and  dysmelia, congenital  as ‘any newly competition Pre- (441%%) 1000 athlete-days
2016 Summer from 12 years road), equestrian,  deformity), visual acquired injury as 3 competition Pre- Pre-competition: 12.9
Paralympic football 5-a-side,  impairment, spinal well as exacerbations Competitio : 141 competition (95% CI, 10.9-15.2)
Games football 7-a-side,  cord injury, central of pre-existing injury n: 11 Competitio :3.7% injuries per 1000
Sample goalball, judo, neurological injury that occurred during n: 369 (134%%) athlete-days
selection: para athletics, (cerebral palsy, training and/ or Competitio Competition: 9.2 (95%
convenience para powerlifting, traumatic brain competition in the n: 8.9% CI, 8.3-10.2) injuries
Injury record: para swimming, injury, stroke, other ~ games period of the (325%%*) per 1000 athlete-days
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WEB-IISS

Derman et al.,

2020[40]
Location:
Pyeongchang
2018
Paralympic

Winter Games

Sample
selection:
convenience

Injury record:

Polyclinic
datasets and
WEB-IISS

Fagher et al.,
2019[41]
Location:

n* =567

Sex: both sex
Average age:
32.1(SD 10.3)
years

n* =45
Sex: both sex
Average age:

rowing, sailing,
shooting para
sport, sitting
volleyball, table
tennis, triathlon,
wheelchair
basketball,
wheelchair
fencing,
wheelchair rugby
and wheelchair
tennis

Mean practice
duration: not
reported

Sport: para alpine
skiing, para
snowboard, para
Nordic skiing
(combining para
cross-country
skiing and para
biathlon), para ice
hockey and
wheelchair
curling

Mean practice
duration: not
reported

Sport: judo
Mean practice
duration: not

neurological
impairment), other,
Les autres (non-

spinal polio myelitis,

ankylosis, leg
shortening, joint
movement
restriction, nerve
injury resulting in
local paralysis),
intellectual
impairment,
unknown, short
stature

Limb deficiency
(amputation,
dysmelia and
congenital
deformity), spinal
cord injury, visual
impairment, central
neurologic injury
(cerebral palsy,
traumatic brain
injury, stroke and
other neurological
impairments), Les
autres, unknown

Visual impairment

Rio 2016 Summer
Paralympic Games’

Injury was defined as
‘any newly acquired
injury as well as
exacerbations of pre-
existing injury that
occurred during
training and/or
competition in the
games period of the
Pyeongchang 2018
Paralympic Winter
Games’

Sports injury was
defined and
questioned to the

Overall: 12
Pre-
competition
:3
Competitio
n:9

365

Overall:
142

Pre-
competition
133
Competitio
n: 109

70

Overall:
19.8%
(112%%*)
Pre-
competition
:5.5%
(31%%)
Competitio
n: 16.8%
(95%%)

84% (38**)

Overall: 20.9 (95% CI,
17.4-25.0) injuries per
1000 athlete-days
Pre-competition period:
19.4 (95% CI, 13.6—
27.6) injuries per 1000
athlete-days
Competition: 21.4 (95%
CI, 17.4-26.3) injuries
per 1000 athlete-days

4.3 (95% CI, 3.3-5.3)
injuries per 1000
athlete-days”
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United Kingdom from 18 years

Sample
selection:
convenience
Injury record:
Bachelor student

Ferrara et al., n* =426
1992[42] Sex: both sex
Location: USA  Average age:
Sample 25.6 years
selection:

convenience

Injury record:

investigator

Ferrara et al., n* =217
1994[43] Sex: both sex
Location: USA  Average age:
Sample 24.2 (SD 7.8)
selection: years
convenience

Injury record:

reported

Sport: track, field, Not reported
weightlifting,

swimming and

others

Mean practice

duration: 5.8

years

Sport: track, field, Cerebral palsy
weightlifting,

soccer, cycling,

wheelchair team

handball, boccia,

slalom,

equestrian,

athletes as: ‘Have
you had any new
musculoskeletal pain,
feeling or injury
during the past year
that caused changes
in normal training or
competition to the
mode, duration,
intensity, or
frequency, regardless
of whether or not
time is lost from
training or
competition?’

The definition of 180 388

injury was ‘any
trauma to the
participant that
occurred during any
practice training, or
competition session
that caused the
athlete stop, limit, or
modify participation
for 1 d or more’

The definition of 180 144

injury was ‘any
trauma to the body
that occurred during
a practice, training,
or competition
session that caused

32%
(137+%)

25% (54%%*)

5.1(95% CI, 4.5-5.7)
injuries per 1000
athlete-days”

3.7(095% CI, 3.14.3)
injuries per 1000
athlete-days”
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investigator

Gajardo et al.,
2019[44]
Location:
Southern
Championship
of the National
Goalball League
of Chile 2017.
Sample
selection:
convenience
Injury record:
Kinesiology
students
Gawronski et
al., 2013[45]
Location:
Beijing 2008
and London
2012

Sample
selection:
convenience
Injury record:
two team
physicians

n* =139

Sex: both sex
Average age: 41
(SD 14.9) years

n* =91 in
Beijing and 100
in London

Sex: both sex
Average age: 32
(SD 11) years in
Beijing and 32
(SD 10) years in
London

bowling and
cross-country
Mean practice
duration: 6.2 (4.1)
years

Sport: goalball
Mean practice
duration: not
reported

Sport: equestrian,
cycling, athletics,
archery,
swimming,
powerlifting,
shooting,
wheelchair
basketball,
wheelchair
fencing,
wheelchair tennis,
table tennis,
rowing

Mean practice

Visual impairment

Amputation, spinal
cord injury, Les
autres, cerebral
palsy, visual
impairment,
intellectual disability

the athlete to stop,
limit, or modify
participation in
sports for 1 or more
days’

Physical injury or
ailment was defined
as ‘any
musculoskeletal or
neurological ailment
related to sport and

generating alterations

in training /
competition’

Injury was defined as
‘a newly acquired
musculoskeletal
Symptom or an
exacerbation of a
pre-existing
(chronic) injury that
occurred during
training and/or
competition’

28 25

Beijing: 21  Beijing: 57
days London: 24
London: 16

days

64% (25%%)

Beijing:
37.4%
(34%%)
London:
16% (16**)

22.9 (95% CI, 13.9—
31.9) injuries per 1000
athlete-days”

Beijing: 29.8 (95% CI,
22.1- 37.6) injuries per
1000 athlete-days
London: 15 (95% CI,
9.0-21.0) injuries per
1000 athlete-days
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duration: not
reported

Kubosch et al., n*=24 Sport: paracycling Paraplegia, extremity Acute injury was 168 27 14% (3**) 6.7 (95% CI, 4.2-9.2)
2017[23] Sex: both sex Mean practice disability, Injury defined as ‘any injuries per 1000
Location: Average age: duration: not Cerebral Palsy/skull ~ musculoskeletal athlete-days”
Germany 36.5 (SD 9.7) reported injury, visual complaint caused by
Sample years impairment and pilot  previous acute
selection: trauma’ and overload
convenience injuries were defined
Injury record: as ‘musculoskeletal
OSTRC complaints that
questionnaire resulted in acute

trauma or

exacerbation of

existing complaints,

and persisted for

days, weeks, or

months without

connection to a

relevant event’
Marqueta et al., n* =34 Sport: athletics Visual impairment, Injury was defined as 10 50 70.5% 147.1 (95% CI, 106.3—
2005[24] Sex: both sex Mean practice cerebral palsy, ‘any circumstance (24%%) 187.8) injuries per 1000
Location: Average age: duration: not amputation, upper that affecting the athlete-days”
Netherlands 26.6 (range from reported limb atrophy, musculoskeletal
Sample 15 to 41) years brachial paralysis, system has motivated
selection: superior limb a consultation
convenience agenesis, tetraplegia, medical and / or
Injury record: paraplegia and assistance by both
not reported Charcot-Marie-Tooth the doctor as by the

disease physiotherapists of

the selection’
McCormick et n* =777 Sport: soccer, Intellectual A sports injury was 3 4 3.5% 1.7 (95% CI, 0-3.4)
al., 1990[25] Sex: both sex equestrian, track / impairment defined as ‘an injury (27%%) injuries per 1000
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Location: USA

Sample
selection:
convenience
Injury record:
Paediatrician,
paediatric

resident trainee,

or registered
nurse

Ona Ayala et
al., 2019[26]
Location: Rio
2016
Paralympic
Games
Sample
selection:
convenience
Games

Injury record:
WEB-IISS

Taylor et al.,
1995[27]
Location:
England
Sample
selection:
convenience
Injury record:
self-reported
Willick et al.,

Average age:
not reported

n* =180

Sex: both sex
Average age:
range from 12 to
75 years

n* =153

Sex: both sex
Average age:
59% of athletes
were aged from
25 to 39 years

n* =163

field, swimming /
diving,
gymnastics

Mean practice
duration: not
reported

Sport:
powerlifting
Mean practice
duration: not
reported

Sport: wheelchair
race

Mean practice
duration: 3 years
(interquartile
range of 1-5.75)

Sport:

Not reported

The most commonly
were spinal cord
injuries and spina
bifida

Not reported

resulting directly
from participation in
a sports event’

Injury was defined as
‘any newly acquired
injury as well as
exacerbations of
preexisting injury
that occurred during
training and/or
competition of the 3-
day pre-competition
and 7-day
competition period at
the Rio 2016
Paralympic Games’
An injury was
defined as ‘pain in
any part of the body
that affected or
prevented the athlete
from training or
competing for at
least 1 day’

Injury was defined as

10

365

22

44

38

78%
(141%%)

72% (38%%)

23.3%

athlete-days”

15.6 (95% CI, 9.61—
21.59) injuries per 1000
athlete-days

2.3 (95% CI, 1.6-2.9)
injuries per 1000
athlete-days”

3.3 (95% CI, 24.0-42.6)
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2016[28] Sex: both sex powerlifting ‘any newly acquired (38%%*) injuries per 1000
Location: Average age: Mean practice injury as well as athlete-days
London 2012 range from 13 to  duration: not exacerbations of
Paralympic 67 years reported preexisting injury
Games that occurred during
Sample training and/or
selection: competition of the
convenience 14-day pre-
Injury record: competition and
LOCOG and competition period of
WEB-IISS the London 2012
Paralympic Games’
Webborn et al., n* =416 Sport: alpine Not reported The authors 20 39 9% (39*%*) 4.7 (95% (I, 3.2-6.2)
2006[29] Sex: both sex skiing, nordic considered important injuries per 1000
Location: 2002  Average age: 33  skiing and sledge to describe all sport- athlete-days”
Salt Lake (range from 17 hockey related conditions
Winter to 58) years Mean practice that might
Paralympic duration: not conceivably medical
Games reported personnel affect the
Sample performance or
selection: functional capacity
convenience of the winter
Injury record: Paralympic athlete
authors of the
study, team
physicians and
other medical
personnel
Willick et al., n* =3565 Sport: football 5-  Not reported Injury was defined as  Overall: 14 Overall: 15.1% Overall: 12.7 (95% CI
2013[30] Sex: both sex a-side, ‘any sport-related Pre- 633 (539%%) 11.7-13.7) injuries per
Location: Average age: 30  powerlifting, musculoskeletal or competition Pre- 1000 athlete-days
London 2012 (range from 13 goalball, neurological 3 competition Pre-competition: 14.8
Paralympic to 67) years wheelchair complaint prompting Competitio : 158 (95% CI, 12.6-17.3)
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Games fencing, an athlete to seek n: 11 Competitio injuries per 1000
Sample wheelchair rugby, medical attention, n: 475 athlete-days
selection: athletics, judo, regardless of whether Competition:12.1 (95%
convenience wheelchair tennis, or not the complaint CI, 11.0-13.3) injuries
Injury record: table tennis, resulted in lost time per 1000 athlete-days
London wheelchair from training or

Organizing basketball, competition’

Committee of football 7-a-side,

the Olympic and seated volleyball,

Paralympic cycling track,

Games equestrian,

(LOCOG) and swimming,

own teams archery, boccia,

medical staff, cycling road,

utilizing a web- sailing, rowing,

based injury and shooting

illness Mean practice

surveillance duration: not

system (WEB- reported

1ISS)

Fagher et al., n* =107 Sport: cycling, Physical, visual and Sports-related 365 179 68% (73**) 6.9 (95% CI, 6.0-8.0)
2020[31] Sex: both sex para athletics, intellectual injuries and illnesses per 1000 hours®
Location: Average age: para cross- impairments, central  in Paralympic sport

Sweden range from 18 to  country skiing, neurological (SRIIPS) were

Sample 63 years triathlon, canoe, impairment, les defined as ‘any new

selection: goalball, judo, autres, limb musculoskeletal pain,

convenience para alpine skiing, deficiency, spinal feeling, injury,

Injury record: an para ice hockey, cord injury illness or

eHealth based para swimming, psychological

self-report table tennis, complaint that

application wheelchair caused changes in

adapted to basketball, normal training or

Paralympic wheelchair rugby, competition to the

Pinheiro LSP, et al. Br J Sports Med 2020;0:1-10. doi: 10.1136/bjsports-2020-102823
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athletes

Haykowsky et
al., 1999[32]
Location:
Canada
Sample
selection:
convenience
Injury record:
not reported

Lankhorst et al.,
2019[34]
Location:
Netherlands
Sample
selection:
convenience
Injury record:
Questionnaire
based on
recommendation

n*=11

Sex: both sex
Average age:
from 22 to 75
years

n* =103
Group 0 (no
participation in
organized sport
at all): 18
Group 1 (sports
participation at
sport club one
time per week):
21

Group 2 (sports

wheelchair tennis,
boccia,
equestrian,
sailing, shooting
para sport,
wheelchair
curling.

Mean practice
duration: 5.8
years

Sport:
powerlifting
Mean practice
duration: 5
(range: 0.25-11)
years

Sport: not
reported
Mean practice
duration: not
reported

Visual impairment

Cardiovascular,
pulmonary,
musculoskeletal,
metabolic or
neuromuscular
disorders according
to the classification
of the American
College of Sports
Medicine

mode, duration,
intensity, or
frequency, regardless
of whether or not
time was lost from
training or
competition’

Injury was
considered as
powerlifting-related
injuries that required
medical intervention
(from a physician,
chiropractor, or
physical therapist)
and that resulted in
an interruption in
training for more
than one day

Injury was defined as
‘any new
musculoskeletal pain,
feeling or injury
which results from
participation in
recreational physical
activity or sports and
causes changes in
physical activities
including sports

365

360
(Cumulativ
e hours of
physical
activity
during 1
year per
group —
group 0:
10,674;
group 2:

Not
reported

86

Group 0: 9
Group 1:
17

Group 2:
60

36% (4%*)

46% (47**)

0.1 injuries per 100
hours of training”

Group 0: 0.84 (95% (1,
0.38-1.6) per 1000 h of
physical activity®
Group 1: 1.88 (95% CI,
1.1-3.1) per 1000 h of
physical activity®
Group 2: 1.33 (95% (1,
1.0-1.7) per 1000 h of
physical activity*
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s of the Dutch
Ministry of
Health, Welfare
and Sport
(VWS) and
designed in an
online web-
based tool

Magno e Silva
et al., 2013[35]
Location: Brazil
Sample
selection:
convenience
Injury record:
multidisciplinar
y Brazilian
medical team

participation at
sport club two
or more times
per week): 64
Sex: both sex
Average age:
14.4 (SD 2.7)
years

n* =28
Paralympic
Games 2004: 3
athletes

Pan American
Games 2005: 23
athletes

IBSA World
Championships
2007: 14
athletes

Pan American
Games 2007: 13
athletes

Beijing 2008: 3
athletes

Sex: both sex
Average age:
36.5 (SD 9.7)
years

Sport: swimming
Mean practice
duration: not
reported

Visual impairment

activities, regardless
of whether or not
time is lost from
physical activity,
sports training or
competition’

A reportable injury
was defined as ‘any
injury that caused an
athlete to stop, limit,
or modify
participation for 1 or
more days’

9,019;
group 2:
44,937)

Paralympic
Games
2004: 12°
Pan
American
Games
2005: 20*
IBSA
World
Champions
hips 2007:
13*

Pan
American
Games
2007: 17
Beijing
2008: 12*

Overall: 41
Paralympic
Games
2004: 4
injuries
American
Games
2005: 7
injuries
IBSA
World
Champions
hips 2007:
22 injuries
Pan
American
Games
2007: 6
injuries
Beijing
2008: 2
injuries

Overall:
64% (18%%*)
Paralympic
Games
2004:
100% (3%*%*)
Pan-
American
Games
2005: 35%
(8%%)
World
Champions
hip
Internation
al Blind
Sports
Federation
2007: 79%
(11%)

Para Pan-
American
Games
2007: 38%

Overall: 0.3 injuries per
athlete per competition
Paralympic Games:
111.1 (95% CI, 2.2—
220.0) injuries per 1000
athlete-days”

Pan American Games
2005: 15.2 (95% (I,
3.9-26.5) injuries per
1000 athlete-days®
IBSA World
Championships 2007:
120.9 (95% ClI, 70.4—
171.4) injuries per 1000
athlete-days”

Pan American Games
2007: 27.2 (95% CI,
4.4-48.9) injuries per
1000 athlete-days”
Beijing 2008: 55.6 (95%
CI, 0-132.6) injuries per
1000 athlete-days®
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(5%%)
Paralympic
Games
2008: 33%
(1)
Magno e Silva n*=13 Sport: football 5-  Visual impairment A reportable injury Paralympic  Overall: 35  Overall: Overall: 0.1 injuries per
etal.,2013[36]  Paralympic a-side was defined as ‘any ~ Games Paralympic  84.6% match
Location: Brazil Games 2004: 8  Mean practice injury that caused an ~ 2004: 12° Games (11%%) Paralympic Games
Sample athletes duration: not athlete to stop, limit ~ Pan 2004: 12 Paralympic  2004: 125.0 (95% CI,
selection: Pan American reported or modify American injuries Games 54.3-195.7) injuries per
convenience Games 2005: 8 participation for one ~ Games American 2004: 1000 athlete-days®
Injury record: athletes or more days’ 2005: 20" Games 87.5% Pan American Games
multidisciplinar ~ IBSA World IBSA 2005: 6 (7%%) 2005: 37.5 (95% CI,
y Brazilian Championships World injuries IBSA Para  7.5-67.5) injuries per
medical team 2007: 8 athletes Champions IBSA Pan- 1000 athlete-days®
Pan American hips 2007: ~ World American IBSA World
Games 2007: 8 13* Champions Games Championships 2007:
athletes Pan hips 2007: 2005: 67.3 (95% CI, 17.5—
Beijing 2008: 8 American 7 injuries 62.5% 117.2) injuries per 1000
athletes Games Pan (5%%) athlete-days”
Sex: male 2007: 17° American IBSA Pan American Games
Average age: Beijing Games World 2007: 22.1 (95% CI, 0-
36.5 (SD 9.7) 2008: 12° 2007: 3 Champions  47.0) injuries per 1000
years injuries hip 2007: athlete-days”
Beijing 62.5% Beijing 2008: 72.9 (95%
2008: 7 (5%%) CI, 18.9-126.9) injuries
injuries Para- per 1000 athlete-days®
Panamerica
n Games
2007:
37.5%
(3%%)
Paralympic

Pinheiro LSP, et al. Br J Sports Med 2020;0:1-10. doi: 10.1136/bjsports-2020-102823
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Magno e Silva
et al., 2013[37]
Location: Brazil
Sample
selection:
convenience
Injury record:
multidisciplinar
y Brazilian
medical team

Saffarian et al.,
2019[38]
Location: 2013

n* =40
Paralympic
Games 2004: 11
athletes

Pan American
Games 2005: 28
athletes

IBSA World
Championships
2007: 28
athletes

Pan American
Games 2007: 19
athletes

Beijing 2008: 22
athletes

Sex: both sex
Average age:
36.5 (SD 9.7)
years

n* =409
Sex: both sex
Average age:

Sport: athletics
Mean practice
duration: not
reported

Sport: archery,
badminton,
basketball,

Visual impairment

Dwarfism

A reportable injury
was defined as ‘any
injury that caused an
athlete to stop, limit,

or modify

participation for 1 >

d’

An injury or illness

was described as

‘any symptom that

Paralympic
Games
2004: 12°
Pan
American
Games
2005: 20°
IBSA
World
Champions
hips 2007:
13?

Pan
American
Games
2007: 17°
Beijing
2008: 12*

8

Overall: 77
Paralympic
Games
2004: 11
injuries
American
Games
2005: 16
injuries
IBSA
World
Champions
hips 2007:
28 injuries
Pan
American
Games
2007: 11
injuries
Beijing
2008: 11
injuries

24

Games
2008:
50.0%
(4+%)
Overall:
78% (31*%*)
Paralympic
Games
2004: 82%
(9%%)
IBSA Para
Pan-
American
Games
2005: 46%
(13%%)
IBSA
World
Champions
hip 2007:
61% (17%%)
Para Pan-
American
Games
2007: 47%
(9%*)
Paralympic
Games
2008: 36%
(8*%)

5.9%
(24%%)

Average incidence rate
of 0.4 injuries per
athlete per competition
Paralympic Games
2004: 83.3 (95% CI,
34.1-132.6) injuries per
1000 athlete-days®

Pan American Games
2005: 111.1 (95% CI,
2.2-220.0) injuries per
1000 athlete-days®
IBSA World
Championships 2007:
76.9 (95% CI, 48.4—
105.4) injuries per 1000
athlete-days”

Pan American Games
2007: 34.1 (95% CI,
13.9-54.2) injuries per
1000 athlete-days®
Beijing 2008: 41.7 (95%
CI, 17.0-66.3) injuries
per 1000 athlete-days®

0.78 injury per 100
athlete-competitions

Pinheiro LSP, et al. Br J Sports Med 2020;0:1-10. doi: 10.1136/bjsports-2020-102823



Supplemental material

BMJ Publlshlr] Grou

material wh IC

|m|ted FBMe%t isclaims all li |H§égﬂ p%rp%laltiytﬁg%%fr m any reliance

|ssupp

or(s)

Br J Sports Med

World Dwarf
Games (USA)
Sample
selection:
convenience
Injury record:
Physician or
athletic training
staff

Futures (6 years
and younger),
Junior A (7-11
years old),
Junior B (12-15
years old), Open
(any age), and
Masters (35 and
older)

boccia, floor
hockey, kurling,
powerlifting,
shooting, soccer,
swimming, table
tennis, track and
field, and
volleyball Mean
practice duration:
not reported

Studies reporting only on prevalence (n = 7)

an athlete was
experiencing that led
them to seek medical
consultation from
either an athletic
trainer or a physician
present at the games’

Bernardi et al., n* =227 Sport: wheelchair  Spinal cord injury, ‘Sport-related muscle 365 Not 50.7% Not reported
2003[46] Sex: both sex tennis, fencing, amputation, cerebral  pain’ was defined as reported (115%%)
Location: Italy Average age: athletics, palsy and Les autres ~ any muscle pain
Sample range from 12 to swimming, (disorders resulting experienced during
selection: 64 years wheelchair in locomotor the past 12 months
randomly basketball and disabilities that did that occurred during
Injury record: others not fit into the sport activity
Sports Mean practice previously (training or
physicians duration: not mentioned competition) and/or
reported categories) was reported as a

consequence of

physical exercise,

causing discomfort

for at least 1 d and

not being related to

systemic disease
Curtis et al., n* =46 Sport: wheelchair ~ Spinal cord injury, Wheelchair User's Not Not 72% (33**) Not reported
1999[47] Sex: female basketball lower extremity Shoulder Pain Index  reported reported of the
Location: USA  Average age: Mean practice musculoskeletal and ~ (WUSPI) was used subjects
Sample 33.2(SD9.1) duration: not neuromuscular to measure shoulder reported
selection: years reported disabilities, post- pain shoulder
convenience polio, spina bifida pain since
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Injury record:

assistants

Fagher et al., n* =104
2020[48] Sex: both sex
Location: Average age: 29
Sweden (Interquartile
Sample range 23-36)
selection: years
convenience

Injury record:

Sports

physiotherapists

Sport: cycling,
para athletics,
para cross-
country skiing,
triathlon, canoe,
goalball, judo,
para alpine skiing,
para ice hockey,
para swimming,
table tennis,
wheelchair
basketball,
wheelchair rugby,
wheelchair tennis,
boccia,
equestrian,
sailing, shooting
para sport,
wheelchair
curling.

Mean practice

and amputation

Limb deficiency
(amputation,
dysmelia, congenital
deformity), spinal
cord injury, Les
autres, central
neurological injury
(cerebral palsy,
traumatic brain
injury, stroke, other
neurological),
intellectual
impairment, visual
impairment,
wheelchair athletes

The definition of 365 Not
current sports-related reported
injuries and illnesses

in Paralympic sport

(SRIIPS) was: ‘any

new musculoskeletal

pain, feeling, injury,

illness or

psychological

complaint that

caused changes in

normal training or

competition to the

mode, duration,

intensity, or

frequency, regardless

of whether or not

time is lost from

training or

competition’

wheelchair
use and
89.1%
(41%%) of
the subjects
reported
upper
extremity
pain since
beginning
wheelchair
use

31% (32%%)

Not reported

Pinheiro LSP, et al. Br J Sports Med 2020;0:1-10. doi: 10.1136/bjsports-2020-102823
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Patatoukas et
al., 2011[49]
Location: 2000
Panhellenic
Championship
for Athletes
with Disabilities
(Greece)
Sample
selection:
convenience
Injury record:
not reported
Shimizu et al.,
2017[50]
Location: 2014
Asian Para
Games (Japan)
Sample
selection:
convenience
Injury record:
two physicians

Tenforde et al.,
2019[51]
Location: USA
Sample
selection:

n* =139
Sex: both sex
Average age:
32.8 (SD 8.6)
years

n* =22

Sex: female
Average age:
29.1 (SD 8)
years

n* =260

Sex: both sex
Average age:
31.7(SD 11.5)
years

duration: 10
(Interquartile
range 5-16) years
Sport: wheelchair
basketball,
standing track &
field, swimming,
wheelchair field,
gym, wheelchair
track,
powerlifting,
wheelchair
dancing, shooting
Mean practice
duration: 7.2 (SD
5) years

Sport: wheelchair
basketball

Mean practice
duration: 8.6 (SD
5.8) years

Sport: not
reported
Mean practice
duration: not
reported

Spinal cord injury,
poliomyelitis,
cerebral palsy,
acquired brain injury,
amputation, other
disabilities
(arthrogryposis,
dysmelias, dwarfism,
etc) and Les

Autres

Central nervous
system disorders
(spinal cord injurys,
spina bifida, cerebral
palsy) and skeletal
system disorders
(transtibial
amputation, hip
disorder, knee
disorder and ankle
disorder)

Spinal cord injury,
lower limb amputee,
neurological injury,
visual impairment,
cerebral palsy,

Athletic injury was
defined as ‘any
injury that caused an
athlete to stop, limit
or modify
participation for 1
day or more’

Deep tissue injury
(DTI) was defined as
‘a purple or maroon
localized area of
discolored intact skin
or a blood-filled
blister due to damage
to the underlying soft
tissue from pressure
and/or shear forces’

Bone stress injury
was defined as
‘either stress reaction
or stress fracture’

Not 178 49.6% Not reported
reported (69%%)

Not 23 68.2% Not reported
reported (15%%)

Not Not 50% Not reported
reported reported (130%%)
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convenience
Injury record:
authors of the
study

Zwierzchowska
et al., 2020[52]
Location:
Goalball
European
Championship
Sample
selection:
convenience
Injury record:
authors assisted
by a coach and

team interpreter

n* =43

Sex: both sex
Average age: 26
years

Sport: goalball
Mean practice
duration: 6 years

Studies reporting only on incidence rates (n = 10)

Blauwet et al.,
2016][3]
Location:
London 2012
Paralympic
Games
Sample
selection:
convenience
Injury record:
London
Organizing
Committee of

the Olympic and

n* =977

Sex: both sex
Average age:
from 13 years

Sport: athletics
Mean practice
duration: not
reported

others, upper limb
amputee,
musculoskeletal
disorder,
arthrogryposis
Visual impairment

Amputation, visual
impairment, cerebral
palsy, short stature
and other disorders

Sports injury was 9
defined as “damage
to body tissue
resulting from
practicing a sport or
exercise” and the
authors also used the
time of absence from
training and
competitions as a
criterion for
classification of

injury

Injury was defined as 10
any newly acquired
injury as well as
exacerbations of
preexisting injury
that occurred during
training and/or
competition of the 14
day pre-competition
and competition
period of the London
2012 Paralympic
Games

Not 44% (19*%*) Not reported
reported
216 Not 22.1 (95% CI, 19.5—
reported 24.7) injuries per 1000

athlete-days
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Paralympic
Games
(LOCOG) and
own teams
medical staff,

utilizing a web-
based injury and

illness
surveillance
system (WEB-
1ISS)

Ferrara et al.,
1992[53]
Location: USA
Sample
selection:
convenience
Injury record:
self-reported

Ferrara et al,
2000[54]
Location: 1990
World Games
and
Championship

(WC) in Assen,

Holland, 1991

n* = 68

Sex: both sex
Average age:
29.6 (SD 9.5)
years

n* = 1360
(overall)

WC: 220
athletes PT: 345
athletes

PGI: 360
athletes

AC: 55 athletes

Sport: skiing
Mean practice
duration: 6.7 (SD
4.5) years

Sport: multi
sports events
ranged from 14 to
21 different sports
Mean practice
duration: not
reported

Leg and arm
amputation, spinal
cord injury, visual
impairment, spina
bifida, multiple
sclerosis, muscular
dystrophy and
undescribed
impairments

Not reported

The definition of
injury was ‘any
trauma to the
participant that
occurred during any
practice training, or
competition session
that resulted in the
cessation, limitation,
or modification of
the athlete’s
participation in the
sport for at least 24
hours’

A reportable injury
was defined as ‘an
injury/illness that
was evaluated by the
US Medical Staff
during these
competitions’

182

WC: 13*
PT: 12°
PGI: 24*
AC: 7¢
PGII; 14°

100

Overall:
1037
WC: 52
PT: 170
PGI: 387
AC: 22
PGII: 406

Not 8.1 (95% (I, 6.5-9.7)
reported injuries per 1000
athlete-days”

Not WC: 18.2 (95% CI,
reported 13.2-23.1) injuries per
1000 athlete-days”
PT: 41.1 (95% CI, 34.9—-
47.2) injuries per 1000
athlete-days”
PGI: 44.8 (95% CI,
40.3—49.3) injuries per
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US Paralympic
Trials (PT) in
Hempstead,
New York, 1992
Paralympic
Games (PGI) in
Barcelona,
Spain, 1994
World Athletics
Championships
(AC) in Berlin,
Germany, and
1996
Paralympic
Games (PGII) in
Atlanta, USA
Sample
selection:
convenience
Injury record:
medical staff
Hollander et al.,
2019[55]
Location:
Wheelchair
Basketball
World
Championships
2018 in
Germany
Sample
selection:
convenience

PGII: 380
athletes

Sex: both sex
Average age:
not reported

n* =132
Sex: both sex
Average age:
29.7 (SD 6.1)
years

Sport: wheelchair
basketball

Mean practice
duration: not
reported

Spinal cord injury

Injury was defined as 11 100 Not
‘any newly incurred reported
musculoskeletal

complaint (traumatic
or overuse) and/or
concussion during
the tournament
receiving medical
attention regardless
of the consequences
for participation’

1000 athlete-days”
AC: 57.1 (95% CI,
33.3-81.0) injuries per
1000 athlete-days”
PGII: 76.3 (95% CI,
68.9—83.7) injuries per
1000 athlete-days®

68.9 (95% CI, 55.4—
82.4) injuries per 1000
athlete-days
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Injury record:
IOC injury
surveillance
system for
multi-sports
events
Nyland et al.,
2000[56]
Location: 1996
Paralympic
Games (USA)
Sample
selection:
convenience
Injury record:
United States
Olympic
Committee
(USoC)

Webborn et al.,

2012[57]
Location: 2010
Vancouver
Paralympic
Games

Sample
selection:

n* =304
Sex: both sex
Average age:
not reported

n* =505
Sex: both sex
Average age:
not reported

Sport: athletics, Physical disabilities,
wheelchair visual impairment,
basketball, cerebral palsy,
cycling, stroke, acquired or
equestrian, congenital motor

fencing, boccie,
goalball, judo,
quad rugby, lawn
bowling,
powerlifting,
soccer,
swimming, table
tennis, tennis,
sitting volleyball,
standing
volleyball

Mean practice
duration: not
reported

Sport: alpine
skiing, nordic
skiing (include
biathlon), ice
sledge hockey and
wheelchair
curling

Mean practice

dysfunction and
spinal cord injury

Not reported

Soft tissue injuries 10
were operationally
defined as strain,

sprain, tendonitis,

bursitis, or contusion

Injury was defined as 17
‘any sports-related
musculoskeletal
complaint that

caused the athlete to

seek medical

attention during the

study period,

254 Not
reported

106 injuries Not
(actual reported
injuries

reported as

120 but

need to

remove 14

as states

83.6 (95% CI, 73.3—
93.8) injuries per 1000
athlete-days”

12.4 (95% CI, 10.0—
14.7) injuries per 1000
athlete-days”
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convenience duration: not regardless of the were not
Injury record: reported athlete’s ability to sports
staff at the continue with related)
Polyclinics and training or
venue medical competition’
Webborn ef al., n*=70in Sport: football 5-  Visual impairment Injury was defined as 14 Football 7-  Not Football 5-a-side: 22.4
2016[58] Football 5-a- a-side and and central ‘any newly acquired a-side: 22 reported (95% CI, 14.1-33.8)
Location: side and 96 in football 7-a-side neurologic injury injury, as well as Football 7- injuries per 1000
London 2012 Football 7-a- Mean practice (cerebral palsy and exacerbations of pre- a-side: athlete-days
Paralympic side duration: not traumatic brain existing injury that 14 Football 7-a-side: 10.4
Games Sex: male reported injury) occurred during (95% CI, 5.4-15.5)
Sample Average age: training and / or injuries per 1000
selection: not reported competition of the athlete-days
convenience 14-day pre-
Injury record: competition and
LOCOG and competition period of
WEB-IISS the London 2012

Paralympic Games’
Chung et al., n* =14 Sport: wheelchair ~ Not reported Injury was defined as 24664 95 Not 3.9 per 1000 athlete
2012[59] Sex: both sex foil fencers trauma that occurred  hours” reported hours (95% CI, 3.1-
Location: China  Average age: Mean practice during a training / 4.7)°
Sample 28.6 (SD 6.8) duration: 10.1 competition and
selection: years (SD 5.3) years prevented the athlete
convenience from continuing
Injury record: fencing activity for at
Physiotherapists least 1 day
Ramirez et al., n* =210 Sport: adapted Autism, emotional Injury episodes were 19012 38 Not 2.0 injuries per 1000
2009[60] Sex: both sex basketball, field disturbance, learning  defined as ‘events hours™” reported athlete hours (95% CI,
Location: USA  Average age: 18 hockey, soccer disability, mental resulting in 1.4-2.6)*°
Sample (range from 10  and softball retardation immediate removal
selection: to 23) years Mean practice orthopedic disability, of the athlete from
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convenience
Injury record:
study data
collectors

Ferrara et al., n* =319
1996[61] Sex: both sex
Location: USA  Average age:
Sample 31.6 (SD 9.3)
selection: years
convenience

Injury record:

Athletes With

Disabilities

Injury Registry

(ADIR) staff

duration: not
reported

Sport: not
reported

Mean practice
duration: 7.8 (SD
6.5) years

sensory disability,
multiple disability,
other health
impairment

Not reported

the session and
medical treatment by
school staff or
transport to a
hospital’. Injury
diagnoses were
defined as ‘the
physical trauma
sustained to the body
region of an athlete
during the injury
event’

An injury was
defined when ‘a
scheduled practice or
competition was
modified, missed, or
interrupted due to an
injury, illness, or
pain for 1 day or
more’

From April 102 Not
1990 until reported
September

1992

9.4 injuries per 1000
athlete-exposures

CI: confidence interval
SD: standard deviation
n*: sample size

**Corresponds to the absolute prevalence of injury in para athletes
*Deduced or calculated from the study

® Exposure in hours

¢ Incidence Rate per 1000 h exposure
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Meta-analysis for overall injuries prevalence in para athletes and subgroup
analysis for studies with large and small sample size

Study name Rate and 95% CI Rate Lower Upper Events/ Total
Large sample size studies limit  limit
4 p

Bemardi ef al.. 2003[46] [ 05 04 06 115/227
Derman et al.. 20163°] H 02 02 03 134/547
Derman et al., 20187] | 01 01 01 442/3657
Derman et al., 202040] H 02 02 02 112/567
Ferrara er al., 1992142] [ 03 03 04 136/426
Ferrara et al., 19940431 B 0.2 02 03 54 /217
McCormick ef al., 1990[2] 01 01 01 271777
Saffarian ez al., 201908 01 01 01 24 /409
Tenforde etal., 20190511 .. 05 04 06 130/260
Webborn ez al., 2006125 01 01 01 37/416
Willick efal., 201330 [ | 01 01 02 538/3565
Pooling (FF = 98.3%) L 4 02 01 03 1,749/11,068

Small sample size studies

Antonietti er al.. 2008[22] —i 0.9 0.7 1.0 23/27
Bauerfeind ef al.. 20150331 —a 1.0 0.6 1.0 14/14
Curtis et al., 19991471 —i 07 06 08 33/46
Fagher ef al., 201911 — 0.8 07 09 38/45

Fagher et al., 2020048] L o 03 02 04 32/104
Fagher et al., 20200311 . 3 07 06 08 73/107
Gajardo et al., 2019144 —il- 06 05 08 25/39
Gawronski er al.. 2013[43] E & 04 03 05 34/91
Gawronski er al.. 2013[3] | 3 0.2 0.1 0.2 16 /100
Haykowsky ef al., 1999032 —— 04 0.1 0.7 4/11
Kubosch eral., 20171231 - 0.1 0.1 03 3/24
Lankhorst et al., 20191341 : 3 05 04 06 47/103
Magno e Silva er al., 2013033] +i- 0.6 04 0.8 18/28
Magno e Silva ez al., 2013036] —- 0.8 0.5 1.0 11/13
Magno e Silva et al., 201307] — 08 06 09  31/40
Marqueta et al., 2005[24] —- 0.7 05 08 24 /34
Patatoukas e al., 2011[4%] . 0.5 04 06 69 /139
Shimizu et al.. 2016050 - 07 05 0.8 15/22
Taylor ezal., 19950271 - 0.7 0.6 08 38/53
Zwierzchowska et al., 20200321 04 03 0.6 19/43
Pooling (IF = 88.1%) j_‘ 0.6 05 0.7 567/1,083
Overall Pooling (FF = 97.7%) 04 03 0.5 2316/12.151
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Meta-analysis for overall injuries incidence rate in para athletes and subgroup

analysis for studies with large and small sample size
Study name Rate and 95% CI Rate LE::_E: LEE:-:: ol;il:;:ll::s Pel:to::llme

Large sample size studies
Derman et al., 201603 265 226 304 174 7
Derman ezal., 20187 100 9.1 10.8 510 51
Derman ez al., 2020[40] 209 174 243 142 7
Ferrara et al., 1992[42] 5.1 46 5.6 388 77
Ferrara et al., 19940431 37 31 43 144 39
McCormick er al., 199033 10 00 34 4 2
Nyland et al., 2000[36] [ 836 733 938 254 3
Webborn et al.. 2006[2°] 47 32 6.2 39 8
Webborn et al., 2012057 123 100 147 106 9
Willick efal.. 2013030 127 117 137 633 50
Pooling (= 95.5%) ’ 144 111 177 2394 252
Smal sample size studies
Antonietti et al.. 20060221 18 10 27 18 10
Bauerfeind et al.. 20150%] - 302.9 2452 3605 106 0
Fagher ef al.. 20191411 43 33 53 v/ 16
Ferrara et al.. 19920331 81 65 97 100 12
Gajardo et al., 20191 29 139 319 25 1
Gawronski e al., 2013147 298 221 376 57 2
Gawronski ef al., 201331 150 90 210 24 2
Hollander et al.. 20190 | 68.9 554 824 100 1
Kubosch efal.. 20170231 6.7 42 92 27 4
Marqueta et al.. 2005(24] L 3 147.1 1063 1878 50 0
Taylor etal., 1995271 23 1.6 29 44 19
Pooling (F = 97.4%) ’ 147 111 185 621 69
Overall Pooling (I- = 98.4%) 143 119 168 3015 321
-200.0 0.0 200.0 400.0

Pinheiro LSP, et al. Br J Sports Med 2020;0:1-10. doi: 10.1136/bjsports-2020-102823



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Supplemental material

Br J Sports Med

Supplementary material 5

Studies that reported injury profile in para athletes

Studies

Most
affected
body
location

Shoulder

Antonietti et al., 2008[22], Bauerfeind et al., 2015[33],
Bernardi et al., 2003[46], Chung et al., 2012[59],
Curtis et al., 1999[47], Derman et al., 2016[39],
Derman et al., 2018[7], Derman et al., 2020[40],
Fagher et al., 2019[41], Fagher et al., 2020[31], Fagher
et al., 2020[48], Ferrara et al., 1992[42], Gajardo et al.,
2019[44], Haykowsky et al., 1999[32], Kubosch et al.,
2017[23], Ona Ayala et al., 2019[26], Willick et al.,
2013[30], Willick et al., 2016[28]

Upper
limbs

Ferrara et al., 1992[53], Ferrara et al., 1996[61], Taylor
et al., 1995[27], Zwierzchowska et al., 2020[52]

Lower
Limbs

Ferrara et al., 1994[43], Lankhorst et al., 2019[34],
Magno e Silva et al., 2013[37], Magno e Silva et al.,
2013[36], Marqueta et al., 2005[24], Ramirez et al.,
2009[60], Saffarian et al., 2019[38], Tenforde et al.,
2019[51], Webborn et al., 2016[29]

Trunk

Ferrara et al., 2000[54], Magno e Silva et al., 2013[35],
Hollander et al., 2019[55]

Type of
injury

Soft tissue
injury

Bauerfeind et al., 2015[33], Bernardi et al., 2003[46],
Blauwet et al., 2016[3], Chung et al., 2012[59], Fagher
et al., 2019[41], Fagher et al., 2020[31], Ferrara et al.,
1996[61], Ferrara et al., 2000[54], Gawronski et al.,
2013[45], Hollander et al., 2019[55], Lankhorst et al.,
2019[34], Magno e Silva et al., 2013[35], Magno e
Silva et al., 2013[37], Magno e Silva et al., 2013[36],
Marqueta et al., 2005[24], McCormick et al., 1990[25],
Patatoukas et al., 2011[49], Ramirez et al., 2009[60],
Saffarian et al., 2019[38], Webborn et al., 2006[29],
Zwierzchowska et al., 2020[52]

Injury

presentation

Sudden
onset

Antonietti et al., 2008[22], Bernardi et al., 2003[46],
Blauwet et al., 2016[3], Derman et al., 2016[39],
Derman et al., 2018[7], Derman et al., 2020[40],
Fagher et al., 2019[41], Ferrara et al., 2000[54], Magno
e Silva et al., 2013[36], Marqueta et al., 2005[24],
Nyland et al., 2000[56], Saffarian et al., 2019[38],
Tenforde et al., 2019[51], Webborn et al., 2006[29],
Webborn et al., 2016[58], Willick et al., 2013[30],
Zwierzchowska et al., 2020[52]

Gradual
onset

Bauerfeind et al., 2015[33], Fagher et al., 2020[31],
Fagher et al., 2020[48], Ferrara et al., 1992[42],
Ferrara et al., 1992[53], Kubosch et al., 2017[23],
Hollander e al., 2019[55], Magno e Silva et al.,
2013[35], Magno e Silva et al., 2013[37], Ona Ayala et
al., 2019[26], Taylor et al., 1995[27], Webborn et al.,
2012[57], Willick et al., 2016[58]
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Objective: To describe the characteristics, prevalence, incidence, and severity of health problems in para
athletes from one of the Brazilian Paralympic Reference Centers during a sports season and to compare
the prevalence of health problems between para athletics, para powerlifting, and para swimming.
Methods: This prospective pilot study was conducted from October 2019 to March 2020. The Oslo Sports
Trauma Research Center Questionnaire on Health Problems was used to record injuries and illnesses
every week for 24 weeks. The characteristics, prevalence, incidence, and severity of health problems
were described for each modality. The prevalence of health problems was compared among the three
sport modalities.

Results: Thirty-five para athletes participated. Most of the injuries occurred in the shoulder, and most
illnesses caused respiratory and gastrointestinal symptoms. The average weekly prevalence and the
incidence rate of health problems were 40.6% (95% CI 17.0—64.4) and 12.7 (95% CI 9.6—15.9) per 1000
athlete hours, respectively. Para powerlifting had the highest prevalence of all and substantial health
problems; para swimming had the lowest prevalence of injuries; and para athletics had the lowest
prevalence of illnesses.

Conclusions: This group of Brazilian para athletes showed a high prevalence and incidence of health
problems throughout the season. Para athletics, para powerlifting, and para swimming each had a

different prevalence of injuries and illnesses.

© 2023 Elsevier Inc. All rights reserved.

The prevalence and incidence of health problems in para ath-
letes are high.! During the 2016 Summer Paralympic Games in Rio
de Janeiro, approximately 12% of para athletes had an injury or
illness, with an incidence of 10 injuries and illnesses per 1000
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athlete days.”> The Pyeongchang 2018 Paralympic Winter Games
had even higher rates — approximately 20% of para athletes had at
least one injury, and 14% had at least one illness, which resulted in
21 injuries and 13 illnesses per 1000 athlete days.** This high
prevalence and incidence of health problems also occur out of
competition, as demonstrated by Fagher et al. (2020)° and
Hirschmiiller et al. (2021),” and may compromise para athletes'
performance during sports season because they may need to
reduce training volume and intensity. In addition, health problems

j.dhjo.2023.101511
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may compromise para athletes' performance in daily living activ-
ities, like independent locomotion for those who need assistive
devices,*’” and consequently restrict social participation.

The profile and incidence of health problems vary between
Paralympic sports modalities. In Rio 2016 Summer Paralympic
Games, para powerlifting and athletics were among the ten sport
modalities with the highest injury incidence rates, while para
swimming had the lowest rates.” On the other hand, para swim-
ming had the greatest illness incidence rate.> The impairment type,
the classification category, and the sports modality's characteristics
and demands play an important role in athletes' injuries and ill-
nesses profiles. For example, the shoulder is the body region most
frequently affected by injuries in non-ambulant para athletes, such
as those who compete in seated field sport modalities, wheelchair
racing, and para powerlifting.® !! In addition, respiratory tract in-
fections are among the most reported type of illness in swimming
para athletes.>”'? Therefore, identifying the profile and occurrence
rates of health problems of each modality may help design more
specific prevention and rehabilitation programs.

Most studies on the epidemiology of health problems in para
athletes were limited to specific competitions, such as the Para-
lympic Games.> >!>~1> Although these studies provided valuable
information, they do not provide data on health problems
throughout the sports season. Therefore, this study aimed to
describe the characteristics of injuries and illnesses and establish
the prevalence, incidence, and severity of health problems of para
athletics, para powerlifting, and para swimming athletes of one of
the Brazilian Paralympic Reference Centers during a sports season.
In addition, we compared the prevalence of health problems among
the three sport modalities.

Methods
Study design and ethics approval

This study was a 24-week prospective pilot study conducted in a
Brazilian Paralympic Reference Center, in Belo Horizonte/Minas
Gerais, from October 2019 to March 2020. It 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 included para
athletics, para powerlifting, and para swimming, the three sport
modalities practiced at the Brazilian Paralympic Reference Center
selected. The respective athletes and their guides, of both sexes,
without age restriction, that participated in at least one regional
competition were invited to participate (N = 37). Before enroll-
ment, potential study participants received a comprehensive
overview of the study procedures. An oral presentation was con-
ducted to facilitate comprehension of para athletes with visual or
intellectual impairments. Parents or guardians of para athletes
younger than 18 years also participated in this presentation.

Initially, the participants provided the following baseline data:
(i) athlete demographics (sex, age, height, and mass); (ii) impair-
ment characteristics (type of impairment and sports classification);
(iii) sports characteristics (years active in Paralympic sport, type of
sport, and hours per week engaged in training and competition).

Data collection tool
The Oslo Sports Trauma Research Center Questionnaire on

Health Problems (OSTRC-H),'®!” electronic version, was used to
record all types of health problems reported by para athletes.
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Adjustments were made by using voice applications and verbal
administration to accommodate those with visual and intellectual
impairments, respectively. The questionnaire contains four key
questions about the consequences of health problems on sports
participation, training volume, sports performance, and the degree
to which they have experienced symptoms during the past week. If
the athlete answered full participation without problems, no
training reduction, no performance reduction, and no symptoms,
the questionnaire was finished for that week. If any health problem
was reported, the para athlete was asked to indicate whether the
problem was an injury or illness, as well as the anatomical location
affected (for injuries) and the major symptoms (for illnesses), for
example, fever, nausea, and fatigue. An athlete who had multiple
health problems in a week answered the four key questions for
each health problem experienced. The questionnaire was marked
completed when each health problem was recorded.'®!” Based on
the response to each question, each para athlete's weekly severity
score was calculated. The score ranged from 0 to 100 where the
higher the score the worse the outcome for the para athlete.'®!”
Para athletes also reported training exposure in hours every week.

Data collection

A pilot study was conducted for familiarization with the ques-
tionnaire four weeks before the actual start of data collection. The
questionnaire was sent as a link via text message every Monday for
the duration of the study, from October 2019 to March 2020, cor-
responding to the pre-season period and competitive phase. A
reminder was sent on Wednesday and Friday to those who did not
respond on Monday. The main researcher (LSPP), who is also a
physiotherapist that works at the Brazilian Paralympic Reference
Center with ten years of expertise, received, compiled all weekly
information, and contacted para athletes when they reported a
health problem to determine the type and nature of each health
problem and to classify the mode of onset of health problems. Data
confidentiality and privacy were maintained. Para athletes who
reported any injury complaint were followed up by the Physio-
therapy team or, in the case of illness, by the Medical team. Pre-
ventive measures were also part of the para athletes’ routine, and
all stakeholders who work at Brazilian Paralympic Reference Center
are coaches, clinicians, and professors specialized in the area and
with at least five years of experience.

Definition and classification of reported health problems

An injury was defined as “tissue damage or other derangement
of normal physical function due to participation in sports, resulting
from a rapid or repetitive transfer of kinetic energy.”'® The type of
injury presentation was classified as a sudden onset injury resulting
from a clear acute mechanism or a gradual onset injury resulting
from a repetitive mechanism.'® Illness was defined as “a complaint
or disorder experienced by the para athlete, not related to injury,
that involved other body systems, including health problems in
physical (e.g., influenza) and mental (e.g., depression) well-be-
ing.”'® Health problems may result directly or indirectly from
participation in a competition or training.'” In the current study,
health problems resulting indirectly from participation in activities,
such as getting around with assistive devices like crutches and
wheelchairs or common diseases in para athletes with spinal cord
injury (e.g., neurogenic bladder), were also considered in the reg-
istry of health problems. These conditions may affect para athletic
health, irrespective of their consequences on para athlete's sports
participation or performance or whether the para athlete sought
medical attention. This follows a broader concept of injury or illness
specifically proposed for this population.'”
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Data analysis and statistics

Weekly prevalence was calculated by dividing the number of
para athletes reporting any type of health problem (sudden or
gradual onset injuries and illnesses) by the number of question-
naire respondents each week.!” At the end of the study, the mean
prevalence and the corresponding 95% confidence interval (95% CI)
were calculated over the entire follow-up period.'” The prevalence
of substantial problems for each measure was also calculated, with
substantial problems defined as those leading to moderate or se-
vere reductions in training volume, moderate or severe reductions
in sports performance, or complete inability to participate in
sport.”

Incidence and the corresponding 95% Cls were calculated as the
number of new cases divided by the time at risk in hours. The result
was multiplied by 1000 to obtain the rate per 1000 h.>%?! Consid-
ering the para sport context, we also calculated the incidence of
subsequent recurrent health problems (i.e., same injury type as
index injury and diagnosis as index illness).'” The cumulative
severity score was calculated for each health problem by summing
the severity score for each reported week. The average weekly
severity score was calculated by dividing the cumulative severity
score by the number of weeks over which the problem was re-
ported.?? The total amount of complete time-loss was calculated for
each health problem by summing the weekly reported time loss.!”
The burden of the different health problems was reported as the
total number of days lost per 1000 h of exposure.”*

Each modality presented demographic characteristics as means
and standard deviation (SD). Data were tested for normal distri-
bution using the Shapiro—Wilk test. The sports modalities were
compared with a one-way analysis of variance (ANOVA) or
Kruskal—Wallis test according to data distribution. Tukey or
Mann—Whitney post hoc tests located the significant difference. All
statistical tests were performed using the SPSS software 20 (IBM,
Windows, USA) with o, set a 0.05 and CI 95%.

Results

A total of 35 para athletes (8 females and 27 males) participated
in this study. They competed in regional, national, and international
levels in a total of three competitions during the sports season. Two
guides were excluded from the analysis. The para athletes had the
following impairments: musculoskeletal physical impairment
(limb deficiency [N = 6], short stature [N = 2], and impaired passive
range of motion [N = 1]), neurological physical impairment (brain
disorders [N = 2], spinal cord-related disorders [N = 10], and
neuromuscular disorders [N = 4]), visual impairment (N = 7), and
intellectual impairment (N = 3). Supplementary material 1 pre-
sents the schematic representation of para athletes impairments in
each sport modality. Eleven practiced para athletics (3 females and
8 males; functional classification: B1, F11, T11, T37, T46, T47, and
T54), 12 practiced para powerlifting (2 females and 10 males;
competing in categories ranging from under 50 Kg to over 107 Kg
weight classes), and 12 practiced para swimming (3 females and 9
males; functional classification: S4, S5, S6, S9, S10, S11, S14, SB8 and
SM9). Some of them used adaptive equipment for all activities:
manual wheelchair (N = 12), lower limb prosthesis (N = 4), and
crutches and sticks (N = 9). Athletes with visual impairment used
personal assistance only during sports practice (N = 2). Anthro-
pometric data and experience in Paralympic sports are available in
Table 1. Para powerlifting athletes had less time experience in the
sport modality than athletes from para swimming and para ath-
letics (p < 0.05).

The average response rate for the 24 weeks of data collection
was 78.4% (SD 10.78). The weekly training volume for the 24 weeks,
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in hours, for each modality, was 7.6 (SD 5.0) in para athletics, 9.1 (SD
5.3) in para powerlifting, and 5.6 (SD 3.8) hours per week in para
swimming, resulting in average total weekly training volume of 7.4
(SD 4.9) hours. Complete information about the injuries’ location
and type of illnesses is provided in Table 2. Supplementary material
2 presents the para athletes health problems related to the
impairment type.

The prevalence of health problems and the results of the pair-
wise comparisons between sport modalities, as well as the inci-
dence and severity of injury and illness, are presented in Table 3.
There were differences between sport modalities in the prevalence
of health problems [F (2.69) = 6.988; p = 0.002)], with powerlifting
presenting significantly higher health problems prevalence than
para athletics (p = 0.046) and para swimming (p = 0.001); injuries
[F (2.69) = 7.262; p = 0.001)], with para swimming presenting
significantly lower injury prevalence than para athletics (p = 0.023)
and para powerlifting (p = 0.001); illnesses [x*> (2) = 13.011;
p = 0.001], with para athletics presenting significantly lower illness
prevalence than para powerlifting (p = 0.015) and para swimming
(p = 0.004); and substantial health problems [x* (2) = 23.475;
p = 0.000], with para powerlifting presenting higher substantial
health problems prevalence than para athletics (p = 0.000) and
para swimming (p = 0.000). Health problems prevalence over 24
weeks for each modality are presented in Fig. 1.

Discussion

The findings of the present study may help the development of
strategies to properly identify, monitor, and prevent health prob-
lems in para athletes. Longitudinal monitoring enables the sports
team to understand each modality's health problems throughout
the season. It allows early identification, monitoring, and inter-
vention of health problems, mainly those with gradual onset.?*?>

There was a fluctuation in the prevalence of health problems
during the 24 weeks of follow-up, as demonstrated in Fig. 1. Para
powerlifting had a higher prevalence of health problems than other
sport modalities. This may be explained by the high training vol-
ume with heavy loads and the repetitive characteristic of the sports
gesture in this modality (i.e., the bench press).>?® Furthermore, our
para powerlifting sample was less experienced in para sports and
had greater body mass index (marginally statistical difference) than
athletes from para athletics and para swimming. The interaction of
all these determinants could explain this finding. In addition, most
of para powerlifting athletes in this study had neurological im-
pairments (e.g., spinal cord-related disorders, myelomeningocele,
and post-polio), which is associated with increased prevalence of
illnesses,”>> as presented in Supplementary material 2, and
consequently may help to explain the higher prevalence of health
problems in this sport modality. Para powerlifting also had high
cumulative severity scores for substantial sudden and gradual
onset injuries, suggesting that the health problems in this modality
resulted in moderate to severe reductions in training volume,
performance, and even complete inability to participate in sport.
Therefore, para powerlifting teams should implement preventive
exercise in regular training with their athletes, based on assessing
the athletes' physical parameters and considering the training
load.”'° These strategies may be helpful to decrease the impact that
the injury could have in activities of daily living for athletes
depending on a wheelchair or crutches for mobility.?

Para swimming had the lowest prevalence of injuries. This may
be explained by the lower weekly training volume of para swim-
ming compared to para powerlifting and para athletics. On the
other hand, para swimming had a higher prevalence of substantial
illnesses than para athletics. These findings are consistent with the
Rio 2016 Summer Paralympic Games when para swimming had the
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Table 1
Mean (standard deviation) anthropometric data and experience in Paralympic sports (n = 35).
Total Para athletics Para powerlifting Para swimming P-value

Age (years) 35.1(11.7) 32.1(7.6) 36.2 (8.6) 36.8 (16.9) 0.595
Body mass (Kg) 73.2(17.3) 72.9(19.1) 78.4 (20.2) 68.2 (11.2) 0.504
Height (cm) 170 (0.2) 170 (0.1) 170 (0.2) 170 (0.1) 0.228
BMI (Kg/m?) 26.1(7.1) 23.8(5.3) 29.8 (9.8) 24.4(34) 0.066
Experience in Paralympic sports (years) 39(5.1) 5.9 (5.6) 0.4(0.2) 5.7 (5.6) <0.005

BMI, body mass index.

lowest injury incidence rate and the highest illness incidence.” In
the present study, the symptoms reported by para swimming
athletes suggest illnesses in the respiratory and gastrointestinal
systems, which is also reported in previous studies.>'*?” Some
extrinsic and intrinsic causal factors may be related to the higher
prevalence of respiratory and gastrointestinal illnesses in these
para athletes. For example, the lack of hygiene in the pool and
locker rooms, the interaction between athletes that can increase
the risk of contamination, the quality of water in the sport envi-
ronment, and even specific health conditions, such as allergic
rhinitis, which can spread quickly among many athletes.'”” The
management teams, athletes, and respective support personnel
should, therefore, be encouraged to implement preventive mea-
sures, such as hygienic measures, sneezing into the elbow, and
washing hands frequently within their sport.?® Furthermore, future
studies should investigate the possible causes related to the
increased risk of illness in para swimming athletes, so that pre-
ventive measures are specifically directed to the needs of this
group.

Para athletics had a significantly lower illness prevalence than
the other sport modalities. This is likely as a result of our sample of
para athletes being composed mostly of visually impaired athletes.
Athletes with neurologic impairment were reported in previous
studies to have a higher prevalence of illness.”> Our results reflect
that health problems in para athletes are also related to their

respective impairments.”® Therefore, collecting data about the type
of disability, the modality practiced, the adaptive equipment, and
looking at the athlete individually are necessary to achieve success
in the risk management health problems by para sports teams.
The shoulder was the region most affected by injuries, followed
by the ankle and hip/groin. Para powerlifting accounted for 75.4% of
shoulder injuries. This may be explained by the high training vol-
ume with heavy loads and repetitive demand of para powerlifting
on upper limbs, which along with muscle imbalance and asym-
metry, may help explain the higher number of injuries in this body
region.”'%?9 In addition, most of our sample consisted of athletes
with spinal cord-related disorders, who used assistive devices, such
as wheelchairs, crutches, and walking sticks for locomotion.
Therefore, this may also have contributed to the high cumulative
severity scores reported in para powerlifting. In contrast, para
athletics accounted for 78.7% of all lower limb injuries, most at the
ankle and hip/groin. Most of our sample was composed of track
athletes. Therefore, the higher demand on lower limbs of the ath-
letes of this modality may help to explain this finding. Also, para
athletes' impairment and consequently musculoskeletal deficits
and biomechanical compensations during running may be partly
responsible for these numbers.!"? These findings suggest that the
para sports health team should carefully monitor the occurrence
and severity of shoulder injuries in non-ambulant athletes and
ankle and hip/groin injuries in para athletics. In addition, future

Table 2
Para athletes injuries location and illnesses symptoms, n (%).
Para athletics Para powerlifting Para swimming Total

Injuries
Shoulder (including clavicle) 1(1.3) 52 (59.8) 16 (27.6) 69 (31.4)
Ankle 23 (30.7) 0 (0.0) 0(0.0) 23 (10.5)
Hip and groin 22 (29.3) 0(0.0) 0(0.0) 22 (10.0)
Elbow 0(0.0) 16 (18.4) 3(5.2) 19 (8.6)
Knee 6 (8.1) 0(0.0) 11 (19.0) 17 (7.7)
Abdomen 0(0.0) 0 (0.0) 15 (25.9) 15 (6.8)
Upper arm 0(0.0) 11 (12.6) 0 (0.0) 11 (5.0)
Thoracic spine 6(8.1) 3(34) 1(1.7) 10 (4.5)
Lumbar spine 4(5.3) 2(23) 3(5.2) 9(4.1)
Neck 4(5.3) 2(23) 2(34) 8 (3.6)
Foot/toes 4 (5.3) 0(0.0) 2(34) 6(2.7)
Thigh 1(1.3) 0 (0.0) 3(5.2) 4(1.8)
Lower leg 3(4.0) 0(0.0) 0(0.0) 3(1.4)
Others 0(0.0) 1(1.1) 2(34) 3(1.4)
Hand/fingers 1(1.3) 0(0.0) 0(0.0) 1(0.5)
Total 75 (100.0) 87 (100.0) 58 (100.0) 220 (100.0)

Illnesses symptoms
Abdominal pain 0(0.0) 1(6.3) 4(21.1) 5(12.8)
Fatigue/malaise 1(25.0) 2(12.5) 2(10.5) 5(12.8)
Nausea 0(0.0) 2 (12.5) 3(15.8) 5(12.8)
Blocked nose/runny nose/sneezing 0(0.0) 1(6.3) 3(15.8) 4(10.3)
Diarrhea 0(0.0) 3(18.8) 1(5.3) 4(10.3)
Fever 0(0.0) 1(6.3) 3(15.8) 4(10.3)
Headache 0(0.0) 4(25.0) 0(0.0) 4(10.3)
Sore throat 1(25.0) 0(0.0) 0(0.0) 1(2.6)
Other 2 (50.0) 2 (12.5) 3(15.8) 7 (17.9)

Total 4 (100.0) 16 (100.0) 19 (100.0) 39 (100.0)
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Mean weekly prevalence, incidence rates, cumulative and average severity score, burden and time loss of all and substantial health problems, injury, sudden onset injury,
gradual onset injury and illness for para athletics, para powerlifting, and para swimming. The results of the pairwise comparisons of prevalence between modalities are

presented in the last column.

All modalities Para athletics Para powerlifting Para swimming P-value
All health problems
Prevalence 40.6 (17.0-64.4) 38.3 (0.0-76.8)* 48.3 (0.0-93.5)° 33.7 (0.0-71.4)* 0.002
Prevalence of substantial 16.8 (1.6—32.1) 10.1 (0.0—40.2)* 29.6 (0.0—-64.3)° 11.1 (0.0-33.2)? <0.001
Incidence 12.7 (9.6—15.9) 10.3 (5.5-15.1) 11.3 (6.6—16.0) 18.5(11.0-26.1)
Incidence of substantial 10.5 (7.7-13.4) 6.9 (3.0-10.8) 16.4 (10.7—-22.1) 4.0 (0.5-7.6)

Cumulative severity
Cumulative severity of substantial
Average severity

Average severity of substantial
Health problems burden

Total days of time loss

All injuries

Prevalence

Prevalence of substantial
Incidence

Incidence of substantial

Incidence of subsequent recurrent injuries

Cumulative severity
Cumulative severity of substantial
Average severity

Average severity of substantial
Injury burden

Total days of time loss
Sudden onset injuries
Prevalence

Prevalence of substantial
Incidence

Incidence of substantial
Cumulative severity
Cumulative severity of substantial
Average severity

Average severity of substantial
Sudden onset injury burden
Total days of time loss
Gradual onset injuries
Prevalence

Prevalence of substantial
Incidence

Incidence of substantial
Cumulative severity
Cumulative severity of substantial
Average severity

Average severity of substantial
Gradual onset injury burden
Total days of time loss
Illnesses

Prevalence

Prevalence of substantial
Incidence

Incidence of substantial

Incidence of subsequent recurrent illnesses

Cumulative severity

Cumulative severity of substantial
Average severity

Average severity of substantial
Illness burden

Total days of time loss

197.0 (83.5—469.5)
79.0 (8.5—315.0)
29.8 (22.4—42.5)
67.0 (8.5-134.9)
48.7 (42.6-54.9)
241

33.4 (12.0-55.0)
13.1 (0.5-26.3)
10.7 (7.8—13.6)
7.9 (5.4-10.4)
25.3 (20.8—29.7)
87.0 (15.0—356.0)
0.0 (0.0-203.5)
53.0 (12.0—113.6)
0.0 (0.0-71.0)
28.7 (24.0—33.4)
142

9.5 (0.0-21.1)
3.6 (0.0-11.3)
7.1 (4.7-9.4)
4.4(2.6-63)
17.0 (0.0—47.0)
0.0 (0.0—48.5)
16.0 (0.0-25.0)
0.0 (0.0—46.5)
13.1 (9.9-163)
65

240 (5.7-42.1)
9.5 (0.0—20.7)
3.6 (2.0-5.3)
34(1.8-5.1)
20.0 (0.0-113.0)
0.0 (0.0—46.5)
16.0 (0.0-23.0)
0.0 (0.0—44.2)
15.6 (12.1-19.0)
77

5.9 (0.0-115.1)
3.7 (0.0-11.3)
2.0 (0.8-3.3)
2.6 (1.2-4.1)
1.0 (0.1-1.9)
0.0 (0.0—0.0)
0.0 (0.0—68.0)
0.0 (0.0—0.0)
0.0 (0.0—68.0)
20.0 (16.1-24.0)
99

197.0 (142.0-432.5)
37.0 (0.0—243.0)
25.0 (20.7—29.9)
37.0 (0.0-79.0)
27.9 (20.1-35.7)

49

36.5 (0.0-74.1)°
8.8 (0.0-36.5)
9.7 (5.1-14.4)
5.7 (2.2-9.3)
24.6 (17.3-32.0)
134.0 (36.0-310.0)
12.5 (0.0—54.3)
58.8 (28.5-85.7)
12.5 (0.0—54.3)
17.1 (11.0-232)
30

8.3 (0.0—39.2)
1.8 (0.0-31.4)
6.3 (2.6-10.0)
2.3 (0.0-4.5)
38.0 (8.0-47.0)
0.0 (0.0-35.0)
19.0 (8.0-28.0)
0.0 (0.0—35.0)
5.7 (2.2-9.2)
10

28.2 (0.0-63.5)°
7.0 (0.0—34.4)
3.4(0.7-6.2)
3.4(0.7-6.2)
72.0 (0.0-105.0)
0.0 (0.0-37.0)
18.3 (0.0—-24.0)
12.5 (0.0—37.0)
114 (6.4—16.4)
20

1.8 (0.0-31.4)
1.3 (0.0—-32.9)°
0.6 (0.0-1.7)
1.1 (0.0-2.7)
0.6 (0.0-1.7)
0.0 (0.0-0.0)
0.0 (0.0-0.0)
0.0 (0.0-0.0)
0.0 (0.0-0.0)
10.8 (6.0-15.7)
19

341.5 (114.3-626.0)
302.0 (83.5—420.5)
38.0 (32.0—55.6)
143.0 (83.5-163.1)
47.7 (38.0-57.4)

93

41.1 (0.0-83.8)
25.8 (0.0—57.6)°
7.7 (3.8—11.6)
12.3(7.4-17.2)
26.7 (19.4-33.9)
338.0 (78.5—-448.5)
185.0 (23.0—359.5)
110.3 (50.8—139.8)
84.5 (23.0-128.1)
33.4 (25.2—41.5)
65

11.7 (0.0-41.6)
7.8 (0.0-38.9)°
46 (1.6-7.6)

7.7 (3.8—11.6)
0.0 (0.0—24.0)
51.0 (15.5—105.5)
0.0 (0.0-16.0)
48.7 (15.5—65.7)
21.5(15.0-28.1)
42

29.3 (0.0—64.3)
18.0 (0.0—45.7)°
3.1 (0.6-5.5)

46 (1.6-7.6)
20.0 (0.0-93.5)
134.0 (0.0—184.0)
16.0 (0.0-21.5)
37.0 (0.0—62.4)
11.8 (7.0-16.6)
23

7.2 (0.0-37.3)°
3.8 (0.0—38.4)*P
3.6 (0.9-6.3)
4.1 (1.3-6.9)
0.5 (0.0-1.5)
0.0 (0.0-26.5)
44.0 (0.0-84.5)
0.0 (0.0-17.3)
44.0 (0.0-68.0)
14.4 (9.0-19.7)
28

136.5 (51.0-278.3)
42.0 (8.5-187)
27.9 (20.3—40.7)
25.0 (8.5-70.3)
79.7 (64.0—95.4)

99
25.5 (0.0-58.0)° 0.001
4.8 (0.0-19.0)° <0.001
16.9 (9.7-24.1)

2.4 (0.0-5.2)

242 (15.5-32.8)
68.0 (24.5-69.3)
0.0 (0.0—33.5)
36.3 (24.5-69.3)
0.0 (0.0—-23.0)
37.9 (27.0—48.7)
47

8.3 (0.0-45.7) 0.163
1.2 (0.0-31.4)7 0.002
15.0 (6.0-18.2)

1.6 (0.0-3.8)

28.0 (15.0—57.0)

0.0 (0.0—0.0)

17.0 (11.7-31.0)

0.0 (0.0—0.0)

10.5 (4.8—16.2)

13

17.3 (0.0-48.1)° 0.001
3.5 (0.0-31.4) <0.001
4.8 (1.0-8.7)

24.2 (15.5-32.8)

0.0 (0.0-120.0)

0.0 (0.0-0.0)

0.0 (0.0-21.4)

0.0 (0.0-0.0)

27.4 (18.2-36.6)

34

8.1 (0.0—38.7)° 0.002
6.3 (0.0—38.8)° 0.023
1.6 (0.0-3.8)

2.4 (0.0-5.2)

2.4 (0.0-5.2)

0.0 (0.0-0.0)

0.0 (0.0-106.0)

0.0 (0.0-0.0)

0.0 (0.0-63.3)

41.9 (30.5—53.3)

52

Prevalence data are mean values in percentage with the 95% confidence interval in parenthesis.
Data followed by a different letter indicate significant differences at p < 0.05 for the prevalence of each health problem among modalities.

Incidence data are presented per 1000 athlete hours with the 95% confidence interval in parenthesis.

Cumulative and average severity scores are median and interquartile range 25—75% in parenthesis.
Burden data are days lost per 1000 athlete hours with the 95% confidence interval in parenthesis.

studies should investigate the efficacy of successful strategies
implemented to prevent injuries at these body locations that were
successful for able-bodied athletes, such as specific muscle
strengthening, joint mobility exercise, and sport gesture

modification.’!

We presented the incidence of subsequent recurrent injury,
defined as the same injury type as index injury.'® These findings are

especially relevant in the context of para sports since several para
athletes have health conditions that reduce the capacity of their
neuromusculoskeletal system to fully recover from the high num-
ber of injuries they experience.>* Furthermore, our para athletes

were older than able-bodied athletes in the same sport modalities.

This was not surprising, since para athletes can acquire an
impairment later in life or face challenges in accessing a given
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Fig. 1. All health problems, injury, and illness prevalence for each and all sport modalities over 24 weeks.

sport.>?>*3 Thus, older age may also contribute to greater difficulty
in recovering from previous injuries. In addition, some para ath-
letes perceive decreased training volume as a sign of failure and
guilt. Therefore, they often continue to train, despite having an
injury.>* This may help explain our sample's high rates of subse-
quent recurrent injuries. Finally, para athletes often have to
combine sport activities with other areas of life, such as education
and work,>® which may increase demand and also help to explain
this type of injury. The high incidence of recurrent injury in the
present study reinforces the need for education of para athletes and
para sports teams regarding the management and full recovery of

index injuries to reduce the occurrence of recurrent injuries in para
athletes.

Study limitations

The sample size is a limitation of this study. However, the nature
of para athletes sample is highly heterogeneous and specific, in
addition to the fact that Paralympic sports are still growing in the
number of practitioners and training centers, which renders longi-
tudinal access to larger samples outside competitions difficult.
Moreover, our sample was composed of three sport modalities.
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Future studies could further investigate the epidemiology of health
problems in para athletes related to the impairment type (intellec-
tual, musculoskeletal, neurological, and visual). Our para athletes
were monitored by the health team of the sports training center
throughout the entire season, especially when they had any health
problems. Therefore, the generalizability of the results to other sport
modalities should be performed with caution. In addition, we did not
discriminate the health problems severity and burden during
competition and training periods, which could also be valuable in-
formation for para athletes and sports health team. Future studies
could also investigate the impact of health problems on para athletes
outside sports scenario, for example, the impact of injury severity on
the para athlete daily living activities and participation. Finally, the
findings of this study should encourage the implementation of health
problem surveillance in larger paralympic centers with different
types of sport modalities in different countries.

Conclusion

This 24-week prospective study provided the characteristics,
prevalence, incidence, and severity of injuries and illnesses of para
athletics, para powerlifting, and para swimming athletes from a
Brazilian Paralympic Reference Center during a sports season. Body
regions most affected by injuries were the shoulder, ankle, and hip/
groin. Nausea, abdominal pain, and fatigue/malaise were the most
common symptoms of illnesses. Finally, para powerlifting had the
highest prevalence of all and substantial health problems; para
swimming had the lowest prevalence of injuries; and para athletics
had the lowest prevalence of illnesses.
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Supplementary material 1 Schematic representation of para athletes impairments
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disorders related disorders disorders deficiency stature range of motion
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a: blind and low vision; b: stroke and cerebral palsy; c: paraplegic; d: paraplegic and tetraplegic; e: brachial plexus injury; f: myelomeningocele
and post-polio; g: post-polio; h: single upper limb amputation; i: single and double lower limb amputation; j: single lower and upper limb
amputation; k: arthrogryposis



Supplementary material 2 Para athletes health problems related to the impairment type, n (%).

Impairment type Number of injuries
Intellectual impairment 2 (0.9
Musculoskeletal impairment 69 (31.4)
Neurological impairment 115 (52.3)
Visual impairment 34 (15.4)

Total 220 (100.0)

Impairment type Number of illnesses
Intellectual impairment 0(0)
Musculoskeletal impairment 8 (20.5)
Neurological impairment 31 (79.5)
Visual impairment 0(0)

Total 39 (100.0)
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Abstract

The Periodic Health Evaluation (PHE) is a valuable tool used to continually
monitor athletes’ health, ensuring safe participation in sports, screening for
health conditions and identifying barriers to athlete’s performance. Additionally,
the PHE assists in the surveillance of health problems by establishing baseline
information for each athlete and providing crucial information in case of
emergencies. It is particularly relevant in the context of para athletes, given their
unique impairments and equipment used for competition, which require more
individualized approaches to understand their overall health. The aim of this
study was to describe specific considerations and guidance for sports health
team regarding PHE in para athletes from the four major groups of impairments:
intellectual, musculoskeletal, neurological and visual. A panel of international
experts (epidemiologists, physiotherapists, sport and exercise physicians), with
expertise in para athlete’s health, convened by video conference to discuss the
position statement’s purpose, methods, and themes. They were divided into
working groups and asked to add specific considerations related to clinical,
cardiorespiratory, neuromusculoskeletal, nutritional status, mental and sleep
health, concussion, and the particularities of female para athletes’ health
assessment. The anamnesis is the first step in the PHE. By conducting an
anamnesis, the healthcare team can understand which factors may impact the

para athlete’s health and use this information to guide the physical assessment.
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Specific requirements of the sport modality and the impairment itself should be
considered during the PHE. Regular evaluations can help reduce the tendency
of para athletes to neglect seeking medical advice for issues related to their
impairments. These assessments also facilitate early intervention based on the
athlete's medical history. Furthermore, the PHE serves as an opportunity to
educate para athletes about preventive measures to be incorporated into their
training routines, promoting optimal health and maximizing their performance
potential. This position statement has the potential to enhance clinical practice
and improve the quality of healthcare provided to para athletes, ultimately
promoting their overall health and well-being.

Key words: health, assessment, paralympic, sport

Introduction

The International Olympic Committee (IOC) Consensus Statement about
Periodic Health Evaluation (PHE) in elite athletes provided practical
recommendations for the assessment of these athletes [1,2]. According to the
IOC consensus, the PHE could be a valuable tool to continually monitor the
athlete’s health to guarantee safe participation in sport, to screen health
conditions that may place an athlete at risk, or to identify conditions that are
barriers to athlete’s performance [1]. Although some screening tests before
competition have gained greater attention because of their association with
injury risk [3,4], there is no strong evidence that such tests can predict injury
with sufficient accuracy [5,6]. In addition, there are other useful roles for the
PHE. For example, it can assist in the surveillance of health problems by
providing useful baseline information about each athlete, and it can also provide
the sports health team with useful information should an emergency arise [7].

The PHE is especially relevant for para athletes context since they take
longer to seek medical support when their complaint is related to the disability,
because they often are more used to pain or discomfort [8]. Consequently,
there is a delay in identifying health problems by the sports health team, which
can lead to more severe clinical implications [8,9]. Para athletes represent a
challenge for healthcare providers. There are para athletes with different
impairments and using different equipment competing at the same sport

modality, which demands more specific information about each para athlete
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and increases the complexity of strategies designed to prevent the occurrence
and reduce the severity of health problems [10,11]. For this reason, a PHE is
required to design and implement more individualised approaches better to
understand para athletes' general state of health. Thus, this position statement
describes specific considerations and guidance for sports health teams

regarding PHE in para athletes.

Methods

The lead authors (LP, EV and RR) invited seven additional authors from
across the globe (EV, KF, OA, RW, CB, WD, NW) to take part in writing this
position statement. These authors convened by video conference as a core
team to discuss this position statement’s purpose, methods, and themes.

They then assigned each core member to chair a working group focused on
one of the discussed themes. The themes designated for each working group
were divided according to the main disability groups in para sports, i.e.,
intellectual, musculoskeletal, neurological and visual impairments, considering
the para sport translation of the IOC Consensus [12]. They were asked to add
specific considerations related to clinical, cardiorespiratory,
neuromusculoskeletal, nutritional status, mental and sleep health, concussion
and the particularities of female para athletes health assessment.

They tasked each core member to invite additional experts who work with
para athletes in a clinical or research setting to their working group. This
resulted in a panel of 16 international experts (EV, JMO, KF, OA, KD, DM, RW,
HK, CO, CB, JL, WD, NW and AS), who were selected based on their
involvement in various academic and clinical para athlete settings. Our panel
includes epidemiologists, physiotherapists, and sport and exercise physicians
with expertise in para athlete’s health.

The working groups created initial drafts for their tasked theme, which LP,
EV and RR subsequently compiled into a first complete draft of this position
statement. This was circulated to the entire panel through email and discussed
in a group video conference, during which we discussed necessary revisions.
All panel members were invited to review the manuscript, suggest edits and
participate in further video conferences until a final statement was agreed on.

In total, there were three video interactions for the position statement.
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General considerations for PHE in para athletes
Anamnesis
The anamnesis aims to identify information regarding para athlete health
conditions. Therefore, any health professional (e.g., physician, physiotherapist,
psychologist, nutritionist) may perform the anamnesis/assessment with all para
athletes. The anamnesis allows health staff to understand which factors may
influence the para athlete’s health regarding risk-preventive measures and
helps to guide physical assessment [13]. It includes extensive content to
accommodate complex medical issues commonly arising in the para athlete
population [11]. The health professional that conducts the anamnesis should
direct their questions according to the para athletes’ systems with reduced
function [11]. For example, the sports physician may ask questions regarding
bladder control, urinary tract infections, or issues surrounding skin breakdown

that are highly relevant to a person with a spinal cord injury [14].

Sport demands and disability evaluation during physical assessment

The specific demand of the sport modality should be considered to define
the parameters of neuromusculoskeletal, nutritional, and exercise physiology
assessment. For example, the tests used to evaluate neuromusculoskeletal
performance should be chosen based on clinical reasoning, on the best
scientific evidence available regarding the test's psychometric properties and
the athlete's ability to perform it. Healthcare professionals should consider the
specific demand of the sport modality to the neuromusculoskeletal system (e.g.
biomechanics of the sports gesture) along with the para athlete impairment to
decide the assessment parameters (e.g. muscle function, neuromuscular
control, flexibility, joint mobility) [13,15]. In addition to the specific
characteristics of the sport, the training load, periodization and the number of
competitions in a sports season should be investigated. These aspects greatly
demand the para athlete’s health and require proper functioning of their
neuromusculoskeletal system. Furthermore, the use of tests already described
in the literature for assessing people with disabilities should be considered,
respecting individualities and understanding the specificity of para sport context
[16].
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Equally, the nutritional assessment should include aspects related to the
sports demand and the athlete's impairment. Following up on the para athlete’s
training periodization, body mass, and composition changes is important to
adjust energy intake accordingly [17]. One of the main challenges a sports
nutritionist faces when working with para athletes is estimating their energy
requirements [17-19]. For example, energy consumption in a wheelchair race
will differ from wheelchair basketball games [20]. This assessment helps to
prevent the imbalance between energy consumption and expenditure, which
can lead to greater muscle fatigue, risk of injury and worse performance [21].
Besides that, as some individuals with visual impairment may experience light
sensitivity and avoid daylight, specifically screening for vitamin D deficiency can
also be recommended [22]. To summarize, the physical assessment process
involves what is available in the scientific literature, and mainly the clinical
reasoning that seeks to identify the capacities necessary for the para athlete to
perform the sport modality with an increased level of safety and performance
[15].

Female para athlete

During the PHE of female para athletes, the healthcare providers must be
aware of general sports-related health problems among female athletes, such
as the female athlete triad, reproductive health and non-accidental harms (e.g.,
harassment, abuse, violence) [23-25].

Low energy availability is an aetiological factor of relative energy deficiency.
This syndrome includes impaired metabolic rate, menstrual function, bone
health, immunity, protein synthesis and cardiovascular health, and
consequently compromises physiological functioning [25]. There is a lack of
scientific literature about relative energy deficiency in female para athlete,
however, some studies have shown that it is prevalent among persons with
impairments [26-28]. In the PHE of these female para athletes, the healthcare
provider should further investigate energy deficiency and menstrual
dysfunction. Especially in female athletes with a central neurologic injury, who
may have hypothalamic—pituitary axis alterations and baseline menstrual
function, regardless of energy status [29-31]. Besides that, physicians should

also be aware of the effects of oral contraceptives on the sports performance
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of female para athlete during the PHE. Both the healthcare professional and
the female athlete must make a shared decision, considering the individual’s
response (i.e., to what degree they might be affected) and requirement (e.qg.,
contraceptive or medical need) of the oral contraceptive consumption and
discuss the options for contraception [26,32]. Likewise, sexual dysfunction
should be investigated with female para athletes during the PHE. Therefore,
physicians must be prepared to give advice and become familiar with female
sexual rehabilitation assistive technologies [33].

Screening the risk factors for concussion in female para athletes is highly
recommended during the PHE [34]. Concussion rates are higher for females
than male athletes in sports with similar rules [35]. Also, the severity and
recovery from concussions are worse in female athletes [36]. Particularly in
para sport, female visual-impaired athletes report high concussion rates. The
most important steps in concussion management are recognising that a
concussion may have occurred and removing the para athlete from the game
or practice for further assessment [37]. Considering that physicians caring for
female para athletes should remain mindful of these athletes’ vulnerability to
concussion, especially in sports where the risk of concussion is high, such as
football 5-a-side, para alpine skiing, para ice hockey, para taekwondo and para
boxing [26].

Lastly, children and adults with impairment are at alarmingly high risk of
physical, social, sexual and psychological harassment, and there is an
estimation that athletes with a physical and/or intellectual impairment may be
up to four times more likely to be victimised [38]. Thus, investigating the non-
accidental harms should be part of the PHE carried out by the sports health
team. Regarding female para athletes, it is already known that they report a
higher prevalence of sexual violence when compared with male para athletes
[24]. Once abuse is suspected, the sports health team should offer a safe,
confidential and private space using neutral questions or statements, i.e.
“Because difficult relationships affect health, I'm asking my athletes about it”
[26]. A multidisciplinary team with psychologists and/or socio-behavioural
experts and a safeguarding programme implementation by sports managers
will contribute to a safe sport, i.e., sporting environments free from non-

accidental harms of all kinds [24,26].
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Considerations for PHE in para athletes by impairment
Intellectual impairment
The intellectual impairment athletes compete in athletics, swimming and
table tennis sports modalities [39]. Intellectual impairment does not directly
influence the results of the physical and functional tests during the PHE.
Nonetheless, some points should be addressed by sports health teams. The
results from an assessment may have limitations when validity is influenced by
athlete understanding (e.g. pain score or maximal effort) [40]. Therefore, we
must consider each test's explanation and adapt explanations where possible
so that all athletes fully understand what is required for a valid test. We must
also allow extra time to explain and perform an assessment, ensuring that the
test requirements are understood and that training attempts can be completed.
We cannot assume that an athlete understands the context of all questions
and instructions during assessments where an athlete is expected to complete
a questionnaire (e.g., overall health, nutrition, sleep, Likert scores). We
recommend that questions are tailored and validated to the athletes' abilities
and needs, perhaps considering visual analogues that may be better
understood than words alone. In the absence of such validations, the presence
of a third corroborative person (e.g., spouse, family, carer) who can help
provide understanding and/or answers on the athlete's behalf. Medical data
could be obtained from existing (electronic) medical records and athlete
management systems, or an athlete could request summary medical data from
their general practitioner (family doctor), where provided practicable [11].
Safeguarding and mental health issues are especially important for athletes
with intellectual disabilities. Children and adults with intellectual disabilities are
more likely to have mental health conditions, poorer physical health, be bullied,
and be subjected to mental and physical abuse [24,38,40,41]. Furthermore,
one cannot presume an athlete's capacity to understand and make decisions
on medical treatment or agree with treatment plans. As a result, when making
clinical or performance decisions, always consider medicolegal and ethical
issues. Medical decisions must be made in the athlete's best interests, where
possible, followed up, and the athletes and their caregivers must be involved in

the decision-making process [42]. Table 1 outlines some of the considerations



for the PHE in para athletes with intellectual impairment.
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Table 1 — Considerations on Periodic Health Evaluation (PHE) in para athletes with intellectual impairment.

Type of
assessment

Intellectual impairment

Neuromuscular
control

Tests that require multiple tasks should be avoided. If required, ensure that more time is available for the athlete to understand
the required tests and to repeat tasks.

Be aware that the standard tests are mainly to understand the peripheral nervous and muscular systems. The role of the central
nervous system (brain) in these tasks is currently poorly understood.

Muscle Muscle performance parameters should be evaluated, considering that, in general, athletes with an intellectual impairment
function present lower strength than other individuals [41].
Mobility/ Not applicable
flexibility
Fitness and Questionnaires on self-reported symptoms during exercise may be unreliable due to recall issues.
cardiovascular
screening While screening, the healthcare professional must rely on a carer for the athlete’s cardiovascular and family history. This can, for
instance, be a family member or the family doctor.
Clinical Conduct interviews instead of questionnaires. When an interview is impossible, have a third person complete the necessary
conditions guestionnaires.
If possible, seek access to medical records from, e.g., a family doctor.
Athletes with intellectual disability have worse dental health and, therefore, greater dental health needs than the rest of the
population [77-80]. Thus, regular oral/dental health checks are advisable for these athletes.
Nutritional Given issues with the validity of self-reported data, it is recommended to have a third person complete any necessary nutritional
status guestionnaires.

There are recorded issues in individuals with intellectual impairment and nutrition [81,82]. Hence, rather than implement efforts to
assess the nutritional status, one could seek optimal nutrition education at each reasonable opportunity.

Available Metabolic Equivalent of Task (MET) data for able-bodied athletes are likely suitable to estimate energy expended
through physical activity for athletes with intellectual impairment [17].
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Sleep health

Given issues with the validity of self-reported data, it is recommended to use objective data instead of questionnaires, e.g.,
actigraphy and accelerometers [67,83].

Mental health

Use the Sport Mental Health Assessment Tool 1 (SMHAT-1) to assess elite athletes potentially at risk for or already experiencing
mental health symptoms and disorders and the Sport Mental Health Recognition Tool 1 (SMHRT-1) for athletes and their
entourage (e.g., friends, fellow athletes, family and coaches) [84]. Also, the Patient Health Questionnaire-4 (PHQ-4) is used as a
valid and suitable tool for continuous mental health evaluation in elite para athletes [85].

Mental health issues are often present in athletes with intellectual impairment but are also often overlooked. These issues are
more challenging to diagnose in the presence of intellectual impairment, and few screening tools are validated for this population
[24,86].

Athletes are unlikely to recognise their symptoms, and it is recommended to rely on a carer as they may recognise changes in
behaviours. If there is a previous medical history regarding mental health, try to obtain that data with the athlete's permission
[42].

Concussion

Will be required additional considerations for the “disorientation or confusion", “blank or vacant look”, and "requires
understanding” for some athletes with intellectual impairment during the Sport Concussion Assessment Tool 5 (SCAT5)
assessment [37].
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Musculoskeletal impairment
The musculoskeletal impairment group includes para athletes with a limb

deficiency, short stature, leg length difference and impaired passive range of
motion [12]. These para athletes compete in almost all sports sanctioned by
the International Paralympic Committee (IPC) [39].

One of the key factors of this group is the prosthesis and residual limb
assessment. Maintaining continuous tissue surveillance during various
activities such as training, travel, and daily routines is crucial. The volume of
the residual limb can change in the short term, during the acute phase of
training or competition, due to factors like blood flow and muscle activity, and
in the long term, due to tissue adaptation caused by the training load [43,44].
Therefore, it is essential to regularly evaluate the fit of the prosthetic and
monitor any potential reactions to a high training load. The skin is susceptible
to chafing and breakdown from sheer or impact forces, while excessive
sweating within the prosthetic can further aggravate skin breakdown and
increase the risk of infection [43,45]. Besides that, amputee athletes have
driven many advances in prosthetic technology. The prosthetic evaluation
should be tailored to the individual, their sport and their level of competition
[44]. Thus, the biomechanical assessment of activities performed with the
prosthesis and a basic understanding of the technical aspects of the equipment
must also be considered in assessing these para athletes [44]. Table 2 outlines
some of the considerations for the PHE in para athletes with musculoskeletal

impairment.
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Table 2 — Considerations on Periodic Health Evaluation (PHE) in para athletes with musculoskeletal impairment.

Type of
assessment

Musculoskeletal impairment

Neuromuscular
control

Standardized tests already used in para athletes should be considered the first choice during the assessment, for example, the L
test to assess agility in amputee athletes [87].

Standardized tests for able-bodied athletes could be used with caution, some adaptations, and considering the validity and
reliability of the tests.

Consider some biomechanical compensatory strategies that could be used for these athletes.

Muscle Standardized tests for able-bodied athletes could be used with caution, some adaptations, and considering the validity and
function reliability of the tests. For example, using hand-held and isokinetic dynamometers to measure strength, depending on availability
[88].
Considering that in the musculoskeletal impairment group, there are athletes with asymmetries between sides for upper and
lower limbs, muscle function and joint mobility assessments of the contralateral side may be used as a reference.
Special attention in children with arthrogryposis, considering that their bone mineral density is lower than age-matched means,
especially in children with limited ambulation, which increases the risk of osteoporosis and fractures [89].
Mobility/ Evaluate the mobility and flexibility in the residual limb of athletes with amputation.
flexibility
Special attention to athletes with impaired passive range of motion.
Fitness and Standardized tests that have already been used in para athletes should be considered as the first choice during the assessment,
cardiovascular | for example, Yoyo intermittent recovery test to assess endurance in amputee athletes [87]
screening
Clinical Evaluate the prosthetic history in athletes with amputation, issues with skin breakdown, stump pain and prior injuries. The stump
conditions should be inspected and palpated to look for skin changes and insensate areas and its ability to withstand the increased stresses
of sports activity [44].
Nutritional Anthropometric assessment and dietary records should be monitored regularly in adolescents and adults with achondroplasia
status [90]
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Evaluate energy consumption and expenditure in athletes with amputation, which may have higher energy needs resulting from
gait asymmetry [45].

The body compaosition evaluated by Bioelectrical Impedance Analysis (BIA) is not indicated for athletes with amputation (missing
unilateral or lower limbs will impact whole-body resistance measurement). The presence of oedema may also invalidate results
[17].

Sleep health

Consider using scales such as Pittsburgh Sleep Quality Index, Athlete Sleep Behavior Questionnaire, and objective parameters
for sleep assessment, such as actigraphy [67,83].

Referral to perform the polysomnography exam when necessary.

Special attention in para athletes with achondroplasia with midfacial hypoplasia and small thorax could lead to obstructive sleep
apnoea [91].

Mental health

Use the SMHAT-1, the SMHRT-1 and the PHQ-4 tools for Paralympic athletes [84,85].

Some individuals with acquired limb deficiency experience more depression, anxiety and anger, which result in maladaptive
coping mechanisms. Understanding the psychological issues facing athletes with a limb deficiency will allow for early recognition
and counselling of personal conflict that might impair sports performance or daily coping strategies [44].

Concussion

Will be required additional considerations for the “balance/gait difficulties/motor coordination” assessment for some athletes with
bilateral lower limb deficiency during the SCAT5 assessment [37].

Will be required additional considerations for the increased incidence of atlantoaxial instability in athletes with achondroplasia
during the SCATS5 assessment [37].

During the SCAT5 assessment, it will be required additional considerations for the "weakness or tingling/burning in arms or legs”
and “best motor response” assessments in athletes with arthrogryposis given reduced joint range of motion [37].
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Neurological impairment

The neurological impairment group includes para athletes with brain
disorders, spinal cord-related disorders and neuromuscular disorders. Some
examples of diagnoses in the brain disorders group are athletes with cerebral
palsy, traumatic brain injuries, stroke or multiple sclerosis. In spinal cord-related
disorders, the para athletes could be divided into paraplegic or tetraplegic. On
the other hand, the neuromuscular group includes stable disorders (e.g., post-
polio and peripheral nerve injury) and progressive disorders (e.g., motor neuron
disease, muscular dystrophy and myopathy) [12]. These para athletes also
compete in almost all sports sanctioned by the IPC [39].

The most common impairments in this group are spinal cord injury (SCI)
and cerebral palsy. One specific medical and physiological issue in athletes
with SCI is autonomic dysreflexia. This is an acute attack of uncontrolled
sympathetic nervous activity characterized by a sudden rise in blood pressure,
headache, flushing and sweating [46]. Although it has been recognized in
Paralympic sports, given its potential for performance enhancement, boosting
is forbidden and strictly banned by the IPC [47]. It can be life-threatening given
the accompanying acute rise in blood pressure with a risk for a hypertensive
emergency. Thus, the sports health team must frequently record the blood
pressure of athletes susceptible to autonomic dysreflexia and promote the
education of these para athletes [48]. Autonomic dysfunction caused by SCl is
also associated with a higher risk of cardiovascular disease [49]. These athletes
may have decreased sensory feedback of angina and present structural heart
abnormalities. Thus, a higher index of suspicion should be given for any cardiac
symptoms in these para athletes [50,51]. The availability of resources and the
estimated risk of sudden cardiac death should also be considered during the
PHE [50]. Another medical condition very common in athletes with SCI is the
neurogenic bladder. These athletes normally use intermittent catheterization
and should be taught about their urinary tract infection risks since they are
much more prone to urinary tract infections [52]. The sports physician should
be aware of their infection history, including what antibiotics they use to treat
urinary tract infections (e.g. whether they have antibiotics resistant organisms)
and also plan with the whole team the bladder emptying during long-distance

flights [48,53]. Lastly, athletes who use a wheelchair, whether in competition or
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as a mobility assistive device, are at greater risk of shoulder injury [54].
Therefore, neuromusculoskeletal aspects, such as scapular muscle imbalance
and asymmetry, shoulder range of motion, and the technical aspects of the
equipment, including racing chairs, should be evaluated [55-57].

Regarding neuromusculoskeletal aspects in athletes with cerebral palsy,
pain is one of the most commonly reported challenges faced by sports health
teams who manage these athletes. It has been shown that pain is not well
managed and persists over long periods [58]. Therefore, the sports health team
should investigate the use of specific drugs, electrophysical agents and to
educate the para athletes about reduced pain strategies [58]. They are also
susceptible to injury in both the upper and lower limbs. So, assessing
deformities, fatigue, and abnormal and asymmetry movement patterns should
be considered during the PHE [59]. Table 3 outlines some of the considerations

for the PHE in para athletes with neurological impairment.
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Table 3 — Considerations on Periodic Health Evaluation (PHE) in para athletes with neurological impairment.

Type of
assessment

Neurological impairment

Neuromuscular
control

For athletes with spinal cord injury (SCI) and other more severe forms of lower limb neurological impairment, using balance tests
is impossible. Alternative tests, such as the wheelchair error scoring system (WESS), if validated in this setting, may emerge as
suitable clinical alternatives [92].

Muscle Some modifications are likely in these groups of athletes, but using a 1 to 10-repetition maximum strength test should be an
function option.
The medicine ball throw test for para athletes who use a wheelchair is a simple and feasible test correlated to isokinetic tests
[93].
More frequent assessments may be needed in athletes with progressive impairments.
Mobility/ Given the consequences of contractures in athletes with neurological impairment, mobility and flexibility exercises should be
flexibility conducted, especially in the shoulder joint for wheelchair users [94].
In athletes with cerebral palsy, the increased passive and active joint stiffness contributes to reduced joint angular velocities,
external joint power, and reductions in step length during the initial acceleration phase of sprinting. So, training interventions
should focus on strategies to increase lower limb joint angular velocities [95,96].
Consider the tone/spasticity in athletes with neurologic injury.
Fitness and The cost-benefit of electrocardiogram (ECG) screening in para athletes is more favourable due to the higher prevalence of
cardiovascular | cardiovascular abnormalities associated with sudden death [50].
screening

Special attention to female athletes and athletes with SCI present more ECG abnormalities not associated with training and
potentially an expression of cardiac disease [97].

The wheelchair propulsion test on a treadmill is reliable for assessing cardiorespiratory fithess among manual wheelchair users
[98].

The 6-min push test (6MPT) may be useful for predicting fithess levels in para athletes with neurological impairments [99,100].
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Exercise testing in athletes with SCI could be performed through an arm-crank ergometer (Ergometrics and Ergoline 800;
Ergoline GmbH), depending on availability [101].

Clinical Special attention is to the risk for decubitus ulcers due to impaired sensation. Educate the athletes about the daily check at the
conditions start and end of each day-body map for areas at high risk for developing decubitus ulcers.
Evaluate and promote education on autonomic dysfunction symptoms, urinary tract infection symptoms, and aseptic catheter
insertion [48,52].
Evaluate assistive devices, mobility aids and straps for these groups of athletes [48,59].
Nutritional Use of weighing scales that can accommodate wheelchairs [17].
status
Evaluate energy expenditures in athletes with central neurological injury (e.g. athletes with cerebral palsy that present dyskinesis
or athetosis with disorderly pattern movement) and athletes who use a wheelchair for daily mobility, likely to have reduced
baseline energy needs [102,103].
Evaluate nutrient deficiencies and body weight monitoring in athletes with SCI [104]. Also, measure this population's Resting
Energy Expenditure (REE) values because they have lower REE than able-bodied individuals [17].
The body composition evaluated by Dual-Energy X-Ray Absorptiometry (DEXA) is not indicated for individuals with spasms (e.g.
SCI, multiple sclerosis, cerebral palsy) since any movement will affect the accuracy of the scan [17].
Also, the body composition evaluated by BIA is not indicated in individuals with SCI (due to changes in total body water content
and intra- and extracellular water ratios) [17].
Sleep health Consider using scales such as Pittsburgh Sleep Quality Index, Athlete Sleep Behavior Questionnaire, and objective parameters

for sleep assessment, such as actigraphy [67,83].

Special attention in para athletes with cerebral palsy because snoring is more prevalent among individuals with cerebral palsy,
likely due to upper airway and facial muscle tone alterations and may indicate obstructive sleep apnea [105,106].

Mental health

Use the SMHAT-1, the SMHRT-1 and the PHQ-4 tools for Paralympic athletes [84,85].
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Demands or costs of wheelchairs could be sources of stress experienced by athletes who use these mobility and sports devices
[107].

Concussion

Special attention for the “neck tenderness” and “weakness or tingling/burning in arms or legs” in athletes with quadriplegia during
the SCAT5 assessment [37].

Lesion level must be noted, in athletes with SCI, during the “best motor response” and “cervical spine” assessments of the
SCATS tool [37].

Athletes with cerebral palsy should not be evaluated for the “weakness or tingling/burning in arms or legs” and “balance/gait
difficulties/motor coordination” assessments of the SCAT5 tool [37].

Lower extremity strength will be affected in athletes with Spina Bifida during the “best motor response” assessments of the
SCATS5 tool. Also, special attention should be given to the symptoms of hydrocephalus that can be similar to concussion in these
para athletes [37].




88

Visual impairment

The visual impairment (V1) group includes blind and low-vision para athletes
[12]. These para athletes compete in alpine and Nordic skiing, athletics, cycling,
blind football, equestrian, goalball, judo, rowing, shooting, swimming and
triathlon [39].

For this group of athletes, it is important to remember that when interacting
with them, one must pay special attention to both voice intonation and direction
when speaking [60]. Smartphones and tablets with built-in accessibility features
can be useful during the PHE [61-63]. In addition, the presence of the guide
during the assessment and their evaluation should also be taken into account
by the sports health team.

Athletes with no light perception (full blindness) may experience a disruption
in their circadian rhythms, including poor sleep during night-time and tiredness
during daytime [64—66]. It is therefore recommended to carefully monitor both
the quantity and quality of sleep and consider using a digital sleep tracking
device accessible for persons with VI [67]. Regarding light sensitivity, athletes
with VI might also have vitamin D deficiency, which should be screened in the
PHE [22].

Furthermore, athletes with VI reported a significantly higher incidence rate
of concussions, and collisions were the most common injury mechanism
among these para athletes [34]. They undergo a different concussion
“‘experience” than their non-VI peers [68], and post-injury signs/symptoms (e.g.,
dizziness, blurred vision) constitute a VI athlete’s normative baseline. The
Concussion in Para Sports Group adapted the Sports Concussion Assessment
Tool 5 (SCAT5) [69] to enable its use in all para athletes following concussion,
including athletes with VI [37], and this adapted tool is recommended to obtain
a baseline for these athletes for PHE purposes. To accurately interpret the VI
athlete’s post-concussion visual symptoms relative to their pre-concussion
visual symptoms, any PHE must collate a summary of the athlete’s baseline
visual status that can be used for assessment purposes. Table 4 outlines some

of the considerations for the PHE in para athletes with visual impairment.
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Table 4 — Considerations on Periodic Health Evaluation (PHE) in para athletes with visual impairment.

Type of
assessment

Visual impairment

Neuromuscular
control

The dynamic balance should be evaluated with tests that rely more heavily on proprioceptive or vestibular information (e.qg.,
walking with heels raised or jumping on mats) [108,109].

The complex movements required will need to be adequately described.

Muscle Special attention must be given to para athletes with severe vision impairment because they could have less muscle strength
function than those with mild-moderate impairment [110].
During the assessment, adequate descriptions of the movements are necessary and/or the clinician can move the athlete’s body
to demonstrate the movement to them.
Mobility/ Note that poorer mobility and flexibility in athletes with vision impairment might be associated with modified movements to avoid
flexibility imbalance or injury (e.g., shorter stride length when walking) [111].
During the assessment, adequate descriptions of the movements are necessary and/or the clinician can move the athlete’s body
to demonstrate the movement to them.
Mobility and flexibility are often impacted by vision impairment. They are poorer in individuals with severe vision impairment than
those with mild-moderate impairment (e.g., on the sit-to-reach test) [110].
Fitness and Adults with visual impairment (VI) have a higher prevalence of cardiovascular disease and risk factors than those without VI
cardiovascular | [112]. So the PHE for these athletes should also include questioning related to cardiovascular comorbidities and any family
screening history [113].

Using large-print formats or having scales read aloud is an important adjustment for athletes with VI. The clinic/facility used for
the fitness and cardiovascular screening should be accessible for an individual with VI (e.g., allowing a guide dog to attend if
needed).

The Yoyo intermittent recovery test has been suggested as not valid in assessing cardiorespiratory fitness in athletes with VI
athletes [114].
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To limit iatrogenic consequences, athlete guides should be integrated into any cardiorespiratory testing. Static means of
assessing aerobic capacity (e.g., using a stationary exercise bike) may be the preferable means to test in athletes with VI.

Clinical Audiometry tests and executive function assessments should be periodically conducted because the hearing loss in individuals

conditions with low vision and dual-sensory impairments (vision and hearing loss) are common in people with VI [115-119]. Also, executive
function abilities have been highlighted as potential cognitive strengths and weaknesses in this population [120,121].
Auditory processing has been proposed as a biomarker of concussion [122]. Therefore, this function should be periodically
evaluated in athletes with VI.

Nutritional Athletes may avoid daylight due to light sensitivity, and it is recommended to test D-vitamin levels [22].

status
The athlete should also be asked about routines regarding food shopping, preparing meals, and meal size. Consider involving
family members or the guide of the athlete.
Available metabolic equivalent of task (MET) data for able-bodied athletes are likely suitable to estimate energy expended
through physical activity for athletes with VI [17].

Sleep health Circadian rhythm may be disturbed, so consider using sleep-tracking devices [67,83].

Mental health

Use the SMHAT-1, the SMHRT-1 and the PHQ-4 tools for Paralympic athletes [84,85].

Persons with visual impairment report higher rates of depression and anxiety compared to the general population, and it has
been recommended to better screen for mental health issues in this population [123].

Fatigue is common among persons with VI, and it can, in turn, affect mental health, sports performance, and recovery [124]. Itis,
therefore, important to screen for fatigue symptoms.

It is suggested to use questionnaires that capture mental health issues that can be present both in daily life and sports activities.

Concussion

Understand the para athlete’s baseline visual capacity to interpret post-injury SCAT5 outcomes [37,68].

Athletes with vision/globe absent should not be evaluated for "double vision” and “blank or vacant look” assessments of the
SCATS tool [37].
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Discussion

This position statement brings together information on the PHE of para
athletes. We have outlined some considerations for each group of impairments
based on the scientific literature and the expertise of professionals from
different areas currently working with Paralympic sports.

One of the purposes of the PHE is to prepare and take good care of the
para athlete [1]. Although the PHE does not allow predicting injuries, it may
allow the health staff to identify better any changes to para athletes’ physical
and mental status. In other words, PHE allows the formation of a database that
allows the follow-up of the para athlete’s progression throughout their sporting
career. The multidisciplinary team should also be aware that para athletes often
do not seek medical consultation for problems inherent to their impairment [8,9].
This delayed report could have severe clinical implications. Thus, periodic
assessments can contribute to minimizing this problem and also allow early
intervention based on the athlete's history. In addition, the assessment moment
can educate the para athletes about preventive measures that may be
implemented during practice routine to maintain optimal health and achieve
maximal performance [9,70].

The PHE of para athletes should consider both the characteristics of the
sport modality and the para athlete impairment. In addition, the PHE could be
part of assessing their self-care skills that influence sports training routine (e.g.,
tying their shoes, changing clothes). The sports health team should
acknowledge the support of caregivers or family members in the para athlete's
sports practice, especially during the first years of para sports practice [71].
Furthermore, evaluating other contextual factors that may directly impact sports
participation is essential, such as education, rehabilitation, functionality and
even support from the sports federation to which the athlete belongs [70]. This
global assessment will advance inclusion and improve the quality of life of this
population [72].

Considering their influence on sports performance, the suitability of
assistive devices is another important aspect of the PHE in para athletes
[73,74]. Stakeholders need to recruit qualified and experienced medical staff,
including a healthcare professional who can evaluate the equipment the para

athlete uses. [9,11]. Thereby, the sports health team will be able to act more
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effectively in preventing health problems caused by assistive devices and
facilitate successful sports participation [75].

Finally, the key to a successful PHE is communication. The multidisciplinary
team should discuss the aspects evaluated to outline the goals and must share
the data, mainly with the para athlete, to optimize the support [70]. The para
athlete's needs, desires and goals should be outlined and balanced with the
assessment results, and the shared decision-making process should be part of
the PHE. Ultimately, this will incite health literacy among para athletes, focusing

on clear, accessible and effective health communication [70,76].

Conclusion

The PHE is a valuable tool to monitor athletes’ health, identify potential
risks, and address barriers to performance. The PHE in para athletes, in
particular, poses unique challenges due to their wide variability of impairments
and equipment used for sports practice or during daily activities. In this position
statement, we described considerations for sports health teams regarding PHE
in para athletes, considering the specific impairments (intellectual,
musculoskeletal, neurological and visual) and the different physical and mental
health aspects. We hope this can be a useful guide for the sports health team.
Based on information collected in the available scientific literature and on the
expertise of several professionals who work in Paralympic sports, this position
statement may contribute to better clinical practice and promote health quality

for para athletes.



93

References

1

10

11

12

13

14

15

Ljungqvist A, Jenoure P, Engebretsen L, et al. The International Olympic
Committee (I0OC) Consensus Statement on periodic health evaluation of elite
athletes March 2009. Br J Sports Med 2009;43:631-43.
doi:10.1136/BJSM.2009.064394

Wilson JMG, Jungner G. Principles and practice of screening for disease.
Public Health Pap
1968;34.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2236670/ (accessed 28
May 2023).

Opar DA, Williams MD, Timmins RG, et al. Eccentric hamstring strength and
hamstring injury risk in Australian footballers. Med Sci Sports Exerc
2015;47:857-65. d0i:10.1249/MSS.0000000000000465

Hewett TE, Myer GD, Ford KR, et al. Biomechanical measures of
neuromuscular control and valgus loading of the knee predict anterior cruciate
ligament injury risk in female athletes: a prospective study. Am J Sports Med
2005;33:492-501. doi:10.1177/0363546504269591

Bahr R. Why screening tests to predict injury do not work-and probably never
will...: a critical review. Br J Sports Med 2016;50:776-80.
doi:10.1136/BJSPORTS-2016-096256

Wright AA, Stern B, Hegedus EJ, et al. Potential limitations of the functional
movement screen: a clinical commentary. Br J Sports Med 2016;50:770-1.
doi:10.1136/BJSPORTS-2015-095796

MacDonald J, Schaefer M, Stumph J. The Preparticipation Physical Evaluation.
Am Fam Physician 2021;103:539—
46.https://www.aafp.org/pubs/afp/issues/2021/0501/p539.html (accessed 28
May 2023).

Fagher K, Forsberg A, Jacobsson J, et al. Paralympic athletes’ perceptions of
their experiences of sports-related injuries, risk factors and preventive
possibilities. Eur J Sport Sci 2016;16:1240-9.
doi:10.1080/17461391.2016.1192689

Van de Vliet P. Let’s Talk Facts - What Healthcare Providers Really Need to
Know about Paralympic Athletes. 2016;:74-9.www.paralympic.org/The-
IPC/%O0Ahttps://www.aspetar.com/journal/upload/PDF/2016310103620.pdf
Van De Vliet P. Paralympic athlete’s health. Br J Sports Med 2012;46:458-9.
doi:10.1136/bjsports-2012-091192

Hawkeswood JP, O’Connor R, Anton H, et al. The prepatrticipation evaluation
for athletes with disability. Int J Sports Phys Ther 2014;9:103—
15.http://www.ncbi.nlm.nih.gov/pubmed/24567861%0Ahttp://www.pubmedcentr
al.nih.gov/articlerender.fcgi?artid=PMC3924614

Derman W, Badenhorst M, Blauwet C, et al. Para sport translation of the 10C
consensus on recording and reporting of data for injury and illness in sport. Br J
Sports Med 2021;55:1068-76. doi:10.1136/bjsports-2020-103464

Baker SE, Painter EE, Morgan BC, et al. Systematic Clinical Reasoning in
Physical Therapy (SCRIPT): Tool for the Purposeful Practice of Clinical
Reasoning in Orthopedic Manual Physical Therapy. Phys Ther 2016;97.
doi:10.2522/ptj.20150482

Walter M, Ruiz I, Squair JW, et al. Prevalence of self-reported complications
associated with intermittent catheterization in wheelchair athletes with spinal
cord injury. Spinal Cord 2021;59:1018-25. doi:10.1038/S41393-020-00565-6
Fonseca STS, Ocarino JMJ, Silva PL, et al. Integration of stresses and their



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

94

relationship to the kinetic chain. In: ELSEVIER HEALTH SCIENCES, ed.
Scientific Foundations And Principles Of Practice In Musculoskeletal
Rehabilitation. Saundersp 2007.
720.https://www.researchgate.net/publication/285158719 Integration_of_stress
es_and_their_relationship_to the_kinetic_chain (accessed 13 Jul 2020).

de Vries OM, Johansen H, Fredwall SO. Physical fithess and activity level in
Norwegian adults with achondroplasia. Am J Med Genet A 2021;185:1023.
doi:10.1002/AJMG.A.62055

Broad E, Juzwiak C. Sports nutrition in para athletes. ASPETAR Sport Med J
2018;7:170-5.https://www.aspetar.com/journal/viewarticle.aspx?id=426
(accessed 11 Jun 2023).

Scaramella J, Kirihennedige N, Broad E. Key Nutritional Strategies to Optimize
Performance in Para Athletes. Phys Med Rehabil Clin N Am 2018;29:283-98.
doi:10.1016/J.PMR.2018.01.005

Hertig-Godeschalk A, Ruettimann B, Valido E, et al. Energy Availability and
Nutritional Intake during Different Training Phases of Wheelchair Athletes.
Nutrients 2023;15. doi:10.3390/NU15112578

Van de Vliet P, Broad E, Strupler M. Nutrition, Body Composition and
Pharmacology. Paralympic Athl Handb Sport Med Sci 2010;:172-97.
doi:10.1002/9781444328356.CH10

Broad E, Burke LM. Principles of Sports Nutrition. Sport Nutr Paralympic
Athletes 2019;:21-69. doi:10.1201/9780429491955-3

Jones N, Bartlett H. The impact of visual impairment on nutritional status: A
systematic review. https://doi.org/101177/0264619617730860 2018;36:17-30.
doi:10.1177/0264619617730860

Nattiv A, Loucks AB, Manore MM, et al. American College of Sports Medicine
position stand. The female athlete triad. Med Sci Sports Exerc 2007;39:1867—
82. d0i:10.1249/MSS.0B013E318149F111

Tuakli-Wosornu YA, Sun Q, Gentry M, et al. Non-accidental harms (‘abuse’) in
athletes with impairment (‘para athletes’): a state-of-the-art review. Br J Sports
Med 2020;54:129-38. doi:10.1136/BJSPORTS-2018-099854

Mountjoy M, Sundgot-Borgen J, Burke L, et al. International Olympic
Committee (IOC) Consensus Statement on Relative Energy Deficiency in Sport
(RED-S): 2018 Update. Int J Sport Nutr Exerc Metab 2018;28:316-31.
doi:10.1123/1I3SNEM.2018-0136

Tukali-Wosornu Y. The female para athlete. ASPETAR Sport Med J
2018;7:162-7.https://www.aspetar.com/journal/viewarticle.aspx?id=427
(accessed 31 May 2023).

Blauwet CA, Brook EM, Tenforde AS, et al. Low Energy Availability, Menstrual
Dysfunction, and Low Bone Mineral Density in Individuals with a Disability:
Implications for the Para Athlete Population. Sport Med 2017;47:1697—708.
doi:10.1007/s40279-017-0696-0

Brook EM, Tenforde AS, Broad EM, et al. Low energy availability, menstrual
dysfunction, and impaired bone health: A survey of elite para athletes. Scand J
Med Sci Sports 2019;29:678-85. doi:10.1111/SMS.13385

Burke LM, Kalpakjian CZ, Smith YR, et al. Gynecologic issues of adolescents
with Down syndrome, autism, and cerebral palsy. J Pediatr Adolesc Gynecol
2010;23:11-5. doi:10.1016/J.JPAG.2009.04.005

Ripley DL, Harrison-Felix C, Sendroy-Terrill M, et al. The Impact of Female
Reproductive Function on Outcomes After Traumatic Brain Injury. Arch Phys



31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

95

Med Rehabil 2008;89:1090-6. doi:10.1016/J.APMR.2007.10.038

Fabricius AM, D'Souza A, Amodio V, et al. Women’s Gendered Experiences of
Traumatic Brain Injury. Qual Health Res 2020;30:1033—44.
doi:10.1177/1049732319900163

Elliott-Sale KJ, McNulty KL, Ansdell P, et al. The Effects of Oral Contraceptives
on Exercise Performance in Women: A Systematic Review and Meta-analysis.
Sports Med 2020;50:1785-812. doi:10.1007/S40279-020-01317-5
Bailar-Heath M, Hough S. A. Kassioukov, E. MacHattie, K. Naphtali, W. C.
Miller, S. Elliott: pleasureABLE: Sexual device manual for persons with
disabilities. Sex Disabil 2009 281 2009;28:61-2. doi:10.1007/S11195-009-
9142-Z

Lexell J, Lovén G, Fagher K. Incidence of sports-related concussion in elite
para athletes - a 52-week prospective study. Brain Inj 2021;35:971-7.
doi:10.1080/02699052.2021.1942551

Cheng J, Ammerman B, Santiago K, et al. Sex-Based Differences in the
Incidence of Sports-Related Concussion: Systematic Review and Meta-
analysis. Sports Health 2019;11:486-91. doi:10.1177/1941738119877186
Broshek DK, Kaushik T, Freeman JR, et al. Sex differences in outcome
following sports-related concussion. J Neurosurg 2005;102:856—63.
doi:10.3171/INS.2005.102.5.0856

Weiler R, Blauwet C, Clarke D, et al. Concussion in para sport: The first
position statement of the Concussion in Para Sport (CIPS) Group. Br J Sports
Med 2021;:1-9. doi:10.1136/bjsports-2020-103696

Mountjoy M, Brackenridge C, Arrington M, et al. International Olympic
Committee consensus statement: harassment and abuse (non-accidental
violence) in sport. Br J Sports Med 2016;50:1019-29. doi:10.1136/BJSPORTS-
2016-096121

IPC IPC. Annual Report 2021/2022 - Changes starts with sport. 2022;:1—

47 .https://indd.adobe.com/view/32ebfc55-df39-4056-92d4-3abcec031ca4
(accessed 19 Dec 2022).

Burns J. The impact of intellectual disabilities on elite sports performance. Int
Rev Sport Exerc Psychol 2015;8:251-67.
doi:10.1080/1750984X.2015.1068830

Van De Vliet P, Rintala P, Frojd K, et al. Physical fithess profile of elite athletes
with intellectual disability. Scand J Med Sci Sports 2006;16:417-25.
doi:10.1111/J.1600-0838.2006.00539.X

Weiss JA, Robinson S, Harlow M, et al. Individual and contextual predictors of
retention in Special Olympics for youth with intellectual disability: who stays
involved? J Intellect Disabil Res 2020;64:512—-23. doi:10.1111/JIR.12731
Webborn N. Principles of injury prevention in the para athlete. ASPETAR Sport
Med J 2018;7:176—
9.https://www.aspetar.com/journal/viewarticle.aspx?id=425#.ZH8gXH3MKM9
(accessed 6 Jun 2023).

Willick SE. The athlete with limb deficiency. ASPETAR Sport Med J
2018:;7:132—
7.https://www.aspetar.com/journal/viewarticle.aspx?id=432#.ZH8IhH3MKM8
(accessed 6 Jun 2023).

van Schaik L, Geertzen JHB, Dijkstra PU, et al. Metabolic costs of activities of
daily living in persons with a lower limb amputation: A systematic review and
meta-analysis. PLoS One 2019;14:e0213256.



46

a7

48

49

50

51

52

53

54

55

56

57

58

59

96

doi:10.1371/JOURNAL.PONE.0213256

Bhambhani Y, MacTavish J, Warren S, et al. Boosting in athletes with high-
level spinal cord injury: knowledge, incidence and attitudes of athletes in
paralympic sport. Disabil Rehabil 2010;32:2172-90.
doi:10.3109/09638288.2010.505678

International Paralympic Committee. Position Statement on Autonomic
Dysreflexia and Boosting. In: IPC HANDBOOK. Bonn, Germany: 2016.
https://www.paralympic.org/ipc-handbook (accessed 6 Jun 2023).

Lexell J. The athlete with spinal cord injury. ASPETAR Sport Med J
2018;7:126—
31.https://lwww.aspetar.com/journal/viewarticle.aspx?id=433#.ZH865n3MKM8
(accessed 6 Jun 2023).

Myers J, Lee M, Kiratli J. Cardiovascular disease in spinal cord injury: an
overview of prevalence, risk, evaluation, and management. Am J Phys Med
Rehabil 2007;86:142-52. doi:10.1097/PHM.0B013E31802F0247

Toresdahl BG, Kim S, Asif IM, et al. Sports cardiology and the paralympic
athlete. ASPETAR Sport Med J 2018;7:150—
5.https://lwww.aspetar.com/journal/viewarticle.aspx?id=429#.ZH9dIn3MKM8
(accessed 6 Jun 2023).

Pelliccia A, Quattrini FM, Squeo MR, et al. Cardiovascular diseases in
Paralympic athletes. Br J Sports Med 2016;50:1075-80.
doi:10.1136/BJSPORTS-2015-095867

Hirschmuller A, Fassbender K, Kubosch J, et al. Injury and iliness surveillance
in elite Paralympians - urgent need for suitable illness prevention strategies in
para athletes. Am J Phys Med Rehabil 2021;100:173-80.
doi:10.1097/phm.0000000000001501

Walter M, Krassioukov A (V). Autonomic Nervous System in Paralympic
Athletes with Spinal Cord Injury. Phys Med Rehabil Clin N Am 2018;29:245-66.
doi:10.1016/J.PMR.2018.01.001

Pinheiro LSP, Ocarino JM, Madaleno FO, et al. Prevalence and incidence of
injuries in para athletes: A systematic review with meta-analysis and GRADE
recommendations. Br J Sports Med 2021;55:1357-65. doi:10.1136/bjsports-
2020-102823

Burnham RS, May L, Nelson E, et al. Shoulder pain in wheelchair athletes: The
role of muscle imbalance. Am J Sports Med 1993;21:238-42.
doi:10.1177/036354659302100213

Ona Ayala KE, Li X, Huang P, et al. Injury epidemiology and preparedness in
powerlifting at the Rio 2016 Paralympic Games: An analysis of 1410 athlete-
days. Transl Sport Med 2019;2:358-69. d0i:10.1002/tsm2.107

Pozzi F, Plummer H, Shanley E, et al. Preseason shoulder range of motion
screening and in-season risk of shoulder and elbow injuries in overhead
athletes: systematic review and meta-analysis. Br J Sports Med 2020;54:1019—
27.doi:10.1136/BJSPORTS-2019-100698

Jensen MP, Engel JM, Hoffman AJ, et al. Natural history of chronic pain and
pain treatment in adults with cerebral palsy. Am J Phys Med Rehabil
2004;83:439-45. doi:10.1097/00002060-200406000-00006

Runciman P, Derman W. The athlelte with cerebral palsy. ASPETAR Sport
Med J 2018;7:142—
7.https://www.aspetar.com/journal/viewarticle.aspx?id=430#.ZH-R_X3MKM8
(accessed 6 Jun 2023).



60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

97

Winckler C, Miranda AJ. The athlete with visual impairment. ASPETAR Sport
Med J 2018;7:138—

41 .https://www.aspetar.com/journal/viewarticle.aspx?id=431#.ZH-ygX3MKM8
(accessed 6 Jun 2023).

Senjam SS, Manna S, Bascaran C. Smartphones-Based Assistive Technology:
Accessibility Features and Apps for People with Visual Impairment, and its
Usage, Challenges, and Usability Testing. Clin Optom 2021;13:311.
doi:10.2147/0PT0O.S336361

Martiniello N, Eisenbarth W, Lehane C, et al. Exploring the use of smartphones
and tablets among people with visual impairments: Are mainstream devices
replacing the use of traditional visual aids? Assist Technol 2022;34:34—45.
doi:10.1080/10400435.2019.1682084

Fagher K, Jacobsson J, Dahlstrom O, et al. An eHealth Application of Self-
Reported Sports-Related Injuries and llinesses in Paralympic Sport: Pilot
Feasibility and Usability Study. JMIR Hum Factors 2017;4:e30.
doi:10.2196/humanfactors.8117

Lockley SW, Arendt J, Skene DJ. Visual impairment and circadian rhythm
disorders. Dialogues Clin Neurosci 2007;9:301-14.
doi:10.31887/DCNS.2007.9.3/SLOCKLEY

Alves Facundo L, Brant VM, Guerreiro RC, et al. Sleep regularity in athletes:
Comparing sex, competitive level and sport type. Chronobiol Int 2022;39:1381—
8. doi:10.1080/07420528.2022.2108716

Silva A, Pinto Pinheiro LS, Silva S, et al. Sleep in Paralympic athletes and its
relationship with injuries and illnesses. Phys Ther Sport 2022;56:24-31.
doi:10.1016/J.PTSP.2022.06.001

Grade |, Andrade H, Guerreiro R, et al. The Sleep Parameters of Paralympic
Athletes: Characteristics and Assessment Instruments. J Sport Rehabil
2022;1:1-12. doi:10.1123/JSR.2021-0407

Weiler R, Ahmed OH, Mechelen W van, et al. Concussion through my eyes: a
gualitative study exploring concussion experiences and perceptions of male
English blind footballers. Br J Sports Med 2023;57:578-89.
doi:10.1136/BJSPORTS-2022-106256

Echemendia RJ, Meeuwisse W, McCrory P, et al. The Sport Concussion
Assessment Tool 5th Edition (SCAT5): Background and rationale. Br J Sports
Med 2017;51:848-50. doi:10.1136/BJSPORTS-2017-097506

Fagher K, Badenhorst M, Kunorozva L, et al. “It gives me a wake up call” - It is
time to implement athlete health monitoring within the Para sport context.
Scand J Med Sci Sports Published Online First: 14 December 2022.
doi:10.1111/SMS.14281

Cheung L, McKay B, Chan K, et al. Exploring sport participation in individuals
with spinal cord injury: A qualitative thematic synthesis. J Spinal Cord Med
Published Online First: 2022. doi:10.1080/10790268.2021.2009676

Bank WHO& W. World report on disability 2011.
2011.https://apps.who.int/iris/handle/10665/44575

Hyde A, Hogarth L, Sayers M, et al. The impact of an assistive pole, seat
configuration, and strength in paralympic seated throwing. Int J Sports Physiol
Perform 2017;12:977-83. doi:10.1123/13SPP.2016-0340

Burkett B. Paralympic sports medicine-current evidence in winter sport:
Considerations in the development of equipment standards for paralympic
athletes. Clin J Sport Med 2012;22:46-50.



75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

98

doi:10.1097/JSM.0B013E31824200A4

Fagher K, Badenhorst M, Van de Vliet P. Sports physiotherapy — Actions to
optimize the health of Para athletes. Int J Sports Phys Ther 2021;16:1376-8.
doi:10.26603/001¢.29910

Fagher K, Kunorozva L, Badenhorst M, et al. Safe and Healthy Para sport
project (SHAPE): a study protocol of a complex intervention within Para sport.
BMJ open Sport Exerc Med 2022;8. doi:10.1136/BMJSEM-2022-001392
Fernandez Rojas C, Wichrowska-Rymarek K, Pavlic A, et al. Oral health needs
of athletes with intellectual disability in Eastern Europe: Poland, Romania and
Slovenia. Int Dent J 2016;66:113-9. doi:10.1111/IDJ.12205

Fernandez C, Declerck D, Dedecker M, et al. Treatment needs and impact of
oral health screening of athletes with intellectual disability in Belgium. BMC
Oral Health 2015;15. doi:10.1186/S12903-015-0157-9

Al-Shamlan SO, Mohammad M, Papandreou D. Oral Health Status of Athletes
with Intellectual Disabilities: A Review. Open access Maced J Med Sci
2019;7:2044-9. doi:10.3889/0AMJIMS.2019.539

Fernandez Rojas C, Emmanouil D, Dellavia C, et al. Oral health needs of
athletes with intellectual disability in Southern Europe: Greece, Italy and Spain.
Spec Care Dentist 2021;41:187-94. doi:10.1111/SCD.12557

Sahin H, Nogay NH. Does severity of intellectual disability affect the nutritional
status of intellectually disabled children and adolescents?
https://doi.org/101080/2047386920211930828 2021;68:956—63.
doi:10.1080/20473869.2021.1930828

Lin PY, Lin LP, Lin JD. Hypertension, hyperglycemia, and hyperlipemia among
adolescents with intellectual disabilities. Res Dev Disabil 2010;31:545-50.
doi:10.1016/J.RIDD.2009.12.002

Bachar D, Douer OF. Sleep habits, quality and chronotype of Paralympic
athletes. Eur J Adapt Phys Act 2022;15. doi:10.5507/EUJ.2021.014
Gouttebarge V, Bindra A, Blauwet C, et al. International Olympic Committee
(I0C) Sport Mental Health Assessment Tool 1 (SMHAT-1) and Sport Mental
Health Recognition Tool 1 (SMHRT-1): towards better support of athletes’
mental health. Br J Sports Med 2021;55:30. doi:10.1136/BJSPORTS-2020-
102411

Meidl V, Dallmann P, Leonhart R, et al. Validation of the Patient Health
Questionnaire-4 for longitudinal mental health evaluation in elite Para athletes.
PM&R Published Online First: 9 June 2023. doi:10.1002/PMRJ.13011

Flynn S, Vereenooghe L, Hastings RP, et al. Measurement tools for mental
health problems and mental well-being in people with severe or profound
intellectual disabilities: A systematic review. Clin Psychol Rev 2017;57:32—-44.
doi:10.1016/J.CPR.2017.08.006

Nowak AM, Marszalek J, Molik B. Sports Performance Tests for Amputee
Football Players: A Scoping Review. Int J Environ Res Public Health 2022;19.
doi:10.3390/IJERPH19074386

Silva A, Zanca G, Alves ES, et al. Isokinetic assessment and musculoskeletal
complaints in paralympic athletes: A longitudinal study. Am J Phys Med
Rehabil 2015;94:768-74. doi:10.1097/PHM.0000000000000244

Spencer HT, Bowen RE, Caputo K, et al. Bone mineral density and functional
measures in patients with arthrogryposis. J Pediatr Orthop 2010;30:514-8.
doi:10.1097/BP0O.0B013E3181DF6185

Savarirayan R, Ireland P, Irving M, et al. International Consensus Statement on



91

92

93

94

95

96

97

98

99

100

101

102

103

104

99

the diagnosis, multidisciplinary management and lifelong care of individuals
with achondroplasia. Nat Rev Endocrinol 2021 183 2021,18:173-89.
doi:10.1038/s41574-021-00595-x

Tenconi R, Khirani S, Amaddeo A, et al. Sleep-disordered breathing and its
management in children with achondroplasia. Am J Med Genet A
2017;173:868—78. doi:10.1002/AJMG.A.38130

Moran RN, Broglio SP, Francioni KK, et al. Exploring Baseline Concussion-
Assessment Performance in Adapted Wheelchair Sport Athletes. J Athl Train
2020;55:856. doi:10.4085/1062-6050-294-19

Neto FR, Loturco |, Lopes GH, et al. Correlations Between Medicine Ball Throw
With Wheelchair Mobility and Isokinetic Tests in Basketball Para-Athletes. J
Sport Rehabil 2022;31:125-9. doi:10.1123/JSR.2020-0437

Tweedy SM, Beckman EM, Geraghty TJ, et al. Exercise and sports science
Australia (ESSA) position statement on exercise and spinal cord injury. J Sci
Med Sport 2017;20:108-15. doi:10.1016/j.jsams.2016.02.001

Fletcher JR, Gallinger T, Prince F. How Can Biomechanics Improve Physical
Preparation and Performance in Paralympic Athletes? A Narrative Review.
Sports 2021;9:89. doi:10.3390/SPORTS9070089

Bezodis IN, Cowburn J, Brazil A, et al. A biomechanical comparison of initial
sprint acceleration performance and technique in an elite athlete with cerebral
palsy and able-bodied sprinters. https://doi.org/101080/1476314120181459819
2018;19:189-200. doi:10.1080/14763141.2018.1459819

Pelliccia A, Quattrini FM, Cavarretta E, et al. Physiologic and Clinical Features
of the Paralympic Athlete’s Heart. JAMA Cardiol 2021;6:1.
doi:10.1001/JAMACARDIO.2020.4306

Gauthier C, Arel J, Brosseau R, et al. Reliability and minimal detectable change
of a new treadmill-based progressive workload incremental test to measure
cardiorespiratory fitness in manual wheelchair users.
https://doi.org/101080/1079026820171369213 2017;40:759—67.
doi:10.1080/10790268.2017.1369213

Damen KMS, Takken T, De Groot JF, et al. 6-Minute Push Test in Youth Who
Have Spina Bifida and Who Self-Propel a Wheelchair: Reliability and
Physiologic Response. Phys Ther 2020;100:1852. doi:10.1093/PTJ/PZAA121
Cowan RE, Callahan MK, Nash MS. The 6-min push test is reliable and
predicts low fitness in spinal cord injury. Med Sci Sports Exerc 2012;44:1993—
2000. doi:10.1249/MSS.0B013E31825CB3B6

Bernardi M, Carucci S, Faiola F, et al. Physical fithess evaluation of paralympic
winter sports sitting athletes. Clin J Sport Med 2012;22:26-30.
doi:10.1097/JSM.0B013E31824237B5

Crsloand J, Craig B. Cerebral Palsy & Acquired Brain Injuries. In: Broad E, ed.
Sports Nutrition for the Paralympic Athlete. Florida, USA: : CRC Press 2014.
91—

105.https://www.researchgate.net/publication/275238029 Cerebral_Palsy_Acq
uired_Brain_Injuries_IN_Sports_Nutrition_for_the_Paralympic_Athlete
(accessed 31 May 2023).

Price M. Energy expenditure and metabolism during exercise in persons with a
spinal cord injury. Sports Med 2010;40:681-96. doi:10.2165/11531960-
000000000-00000

Krempien JL, Barr Sl. Eating attitudes and behaviours in elite Canadian
athletes with a spinal cord injury. Eat Behav 2012;13:36—41.



105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

100

doi:10.1016/J.EATBEH.2011.11.005

Garcia J, Wical B, Wical W, et al. Obstructive sleep apnea in children with
cerebral palsy and epilepsy. Dev Med Child Neurol 2016;58:1057—-62.
doi:10.1111/DMCN.13091

Hayward H, Louis M, Edwards L, et al. Sleep Disordered Breathing in Adults
with Cerebral Palsy: What Do We Know So Far? South Med J 2021;114:339—
42. doi:10.14423/SMJ.0000000000001264

Campbell E, Jones G. Sources of Stress Experienced by Elite Male Wheelchair
Basketball Players. Adapt Phys Act Q 2002;19:82—-99.
doi:10.1123/APAQ.19.1.82

Houwen S, Visscher C, Lemmink KAPM, et al. Motor skill performance of
school-age children with visual impairments. Dev Med Child Neurol
2008;50:139-45. d0i:10.1111/J.1469-8749.2007.02016.X

Bouchard D, Tetreault S. The Motor Development of Sighted Children and
Children with Moderate Low Vision Aged 8-13. J Vis Impair Blind
2000;94:564-73. doi:10.1177/0145482X0009400903

Kurtoglu A, Car B, Konar N. Comparison of physical and motoric characteristics
of totally visually impaired and low vision individual. Sport Sci J Sch Sport Phys
Educ Psychomot 2022;8:414-25. doi:10.17979/SPORTIS.2022.8.3.9092
Hallemans A, Ortibus E, Meire F, et al. Low vision affects dynamic stability of
gait. Gait Posture 2010;32:547-51. d0i:10.1016/J.GAITPOST.2010.07.018
Mendez I, Kim M, Lundeen EA, et al. Cardiovascular Disease Risk Factors in
US Adults With Vision Impairment. Prev Chronic Dis 2022;19.
doi:10.5888/PCD19.220027

Petek BJ, Baggish AL. Pre-participation Cardiovascular Screening in Young
Competitive Athletes. Curr Emerg Hosp Med Rep 2020;8:77-89.
doi:10.1007/S40138-020-00214-5

Silva P, Mainenti M, Felicio L, et al. Cardiorespiratory Fitness of Visually
Impaired Footballers through Direct and Indirect Methods: A Pilot Study. J
Exerc Physiol Online 2018;5:170—-
83.https://lwww.researchgate.net/publication/329587221 Cardiorespiratory_Fitn
ess_of Visually Impaired_Footballers_through_Direct_and_Indirect_Methods
A_Pilot_Study (accessed 28 Feb 2023).

Bakhshaee M, Banaee T, Ghasemi MM, et al. Ophthalmic disturbances in
children with sensorineural hearing loss. Eur Arch Otorhinolaryngol
2009;266:823-5. doi:10.1007/S00405-008-0821-7

Eksteen S, Eikelboom RH, Kuper H, et al. Prevalence and characteristics of
hearing and vision loss in preschool children from low income South African
communities: results of a screening program of 10,390 children. BMC Pediatr
2022;22. doi:10.1186/S12887-021-03095-Z

Nikolopoulos TP, Lioumi D, Stamataki S, et al. Evidence-based overview of
ophthalmic disorders in deaf children: a literature update. Otol Neurotol
2006;27. doi:10.1097/01.MA0.0000185150.69704.18

Kuo PL, Huang AR, Ehrlich JR, et al. Prevalence of Concurrent Functional
Vision and Hearing Impairment and Association With Dementia in Community-
Dwelling Medicare Beneficiaries. JAMA Netw Open 2021;4:€211558—-e211558.
doi:10.1001/JAMANETWORKOPEN.2021.1558

Smith SL, Bennett LW, Wilson RH. Prevalence and characteristics of dual
sensory impairment (hearing and vision) in a veteran population. J Rehabil Res
Dev 2008;45:597-610. doi:10.1682/JRRD.2007.02.0023



120

121

122

123

124

101

Bathelt J, de Haan M, Salt A, et al. Executive abilities in children with
congenital visual impairment in mid-childhood. Child Neuropsychol
2018;24:184-202. d0i:10.1080/09297049.2016.1240158

Greenaway R, Pring L, Schepers A, et al. Neuropsychological presentation and
adaptive skills in high-functioning adolescents with visual impairment: A
preliminary investigation. Appl Neuropsychol Child 2017;6:145-57.
doi:10.1080/21622965.2015.1129608

Kraus N, Thompson EC, Krizman J, et al. Auditory biological marker of
concussion in children. Sci Rep 2016;6. doi:10.1038/SREP39009

Dianed Zheng D, Christ SL, Lam BL, et al. Increased mortality risk among the
visually impaired: the roles of mental well-being and preventive care practices.
Invest Ophthalmol Vis Sci 2012;53:2685-92. doi:10.1167/I0VS.11-8794
Schakel W, Bode C, Van De Ven PM, et al. Understanding fatigue in adults
with visual impairment: A path analysis study of sociodemographic,
psychological and health-related factors. PLoS One 2019;14.
doi:10.1371/JOURNAL.PONE.0224340



102

6 CONSIDERACOES FINAIS

Os resultados dessa tese corroboram para o fato de que o aumento do
desempenho de paratletas ao longo dos anos tem contribuido para o risco
aumentado de ocorréncia e gravidade de problemas de saude nessa populacéo. No
estudo 1 foi realizada uma revisdo sistematica da literatura para investigar a
epidemiologia de lesbes musculoesqueléticas. Ja o estudo 2 caracterizou-se por um
estudo prospectivo, longitudinal com o objetivo de caracterizar e estabelecer a
prevaléncia, incidéncia e o impacto dos problemas de saude dos paratletas das
modalidades de atletismo, halterofiismo e natacdo do Centro de Referéncia
Paralimpico Brasileiro situado em Belo Horizonte-MG (CRPB). O entendimento dos
problemas de salude dos paratletas inclui a avaliagcdo periddica de saude, a qual
contribui para o rastreamento das condi¢cdes de saude que podem colocar um atleta
em risco para uma participacdo segura. Sendo assim, a conducédo do estudo 3
descreve consideracdes especificas para a equipe de saude do esporte na avaliacdo
periodica de saude em paratletas.

Na revisdo sistemética realizada no estudo 1, foi observado que a prevaléncia de
lesBes musculoesqueléticas em paratletas foi de 40,8% e a incidéncia de 14,3 lesdes
por 1000 atleta-dias, sendo as lesdes mais prevalentes as de ombro em paratletas
gue ndo deambulam, e as de membros inferiores em paratletas que deambulam. Na
época em que foi realizada essa revisao sistematica (Maio de 2020), ainda ndo havia
um consenso sobre os métodos de estudos epidemiolégicos no esporte paralimpico,
0 que aumentava a inconsisténcia de informacdes sobre prevaléncia e incidéncia de
lesdes em paratletas nos estudos ja publicados. A heterogeneidade dos métodos
utilizados em estudos com paratletas, comprometia a qualidade da evidéncia
cientifica. Dessa forma, a analise de subgrupo revelou que o tamanho da amostra
influenciou na estimativa de prevaléncia de lesdes e a qualidade metodologica
influenciou na estimativa da incidéncia de lesdes.

Somente em Abril de 2021 foi publicado o consenso realizado pelo grupo de
pesquisadores compostos por profissionais do comité meédico e do grupo de
gerenciamento do Comité Paralimpico Internacional sobre o registro e interpretacéo
de dados relativos a saude do paratleta. A conducdo do estudo 2 da presente tese
seguiu as recomendacdes do consenso do Comité Olimpico Internacional no registro

e vigilancia dos dados de leséo e doenca dos paratletas do CRPB, nas modalidades
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de atletismo, halterofilismo e natacdo. Com a publicacdo do consenso adaptado aos
paratletas, foi possivel realizar a interpretacdo dos dados considerando a
complexidade do esporte paralimpico. Assim, o estudo 2 realizou o
acompanhamento dos paratletas ao longo de uma temporada esportiva e
demonstrou que a prevaléncia semanal média de problemas de saude foi de 40,6%
e a incidéncia de 12,7 problemas de saude por 1000 atleta-horas. As regides
corporais mais acometidas por lesdes foram ombro, tornozelo e quadril/virilha e os
sintomas mais comuns das doencas foram nausea, dor abdominal e fadiga/mal-estar,
0 que corrobora com os dados presentes na literatura cientifica. Ao se comparar as
modalidades, observou-se que o halterofilismo teve a maior prevaléncia de
problemas de saude, incluindo os problemas de salude de maior gravidade, enquanto
a natacao teve a menor prevaléncia de leses e o atletismo a menor prevaléncia de
doencas. Isso permite que a equipe de saude do esporte do CRPB direcione sua
atuacao as demandas especificas de cada modalidade.

Por fim, as consideracfes propostas no estudo 3 sobre a avaliacdo periodica de
saude em paratletas foi desenvolvida em conjunto com um grupo de pesquisadores
e clinicos que atuam diretamente com atletas paralimpicos. Ela permite uma
compreensao, por parte da equipe de saude esportiva, dos riscos para a ocorréncia
de lesdo e doenca, do estado de saude atualizado do paratleta e também a
identificacd@o de possiveis barreiras para o desempenho esportivo do paratleta. Essas
orientacdes consideram as especificidades de cada um dos grupos de atletas com
deficiéncias intelectual, musculoesquelética, neurologica e visual e englobam
amplamente as condi¢des clinicas, cardiovasculares, neuromusculoesqueléticas,
estado nutricional, salde mental e do sono, concussdo e as particularidades da
mulher paratleta. Dessa forma, espera-se que o0s achados da presente tese
contribuam para a melhor atuagdo da equipe de saude no esporte paralimpico,

promovendo o bem estar e a saude dos paratletas.
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Termo de Consentimento Livre e Esclarecido — TCLE Maiores

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

Pesquisador: Prof. Dr. Marco Tulio de Mello

Prezado, convidamos vocé a participar da pesquisa “Avaliacbes e
Monitoramento de Aspectos Fisicos, Fisiologicos e Comportamentais em Atletas
Paralimpicos”. Pedimos a sua autorizagdo para a coleta, o depésito, o
armazenamento, a utilizacdo e descarte dos dados coletados. A coleta sera realizada
presencialmente no Centro de Treinamento Esportivo da UFMG e também em formato
online através de formularios do Google para avaliar parametros decorrentes do
isolamento social na pandemia ocasionada pelo COVID-19. A utilizacdo dos dados
esta vinculada somente a este projeto de pesquisa. Nesta pesquisa, pretendemos
avaliar aspectos que influenciam no rendimento esportivo como: sono, carga de
treinamento, aspectos biomecénicos e acompanhamento de lesdes durante todo o
ciclo paralimpico até Paris 2024. Os dados seréo coletados no Centro de Treinamento
Esportivo da UFMG, local de seu treinamento esportivo. Para a coleta de dados, sera
solicitado a vocé que preencha questionarios e participe das sessées de treinamento,
as gquais vocé ja participaria. Além disso, alguns instrumentos especificos serao
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 distdrbio de sono
encontrado por meio da actigrafia. Ndo somente, também participara de filmagens
para analises biomecanicas com o intuito de melhorar a técnica do movimento
esportivo. As coletas de dados acontecerdo em momentos distintos: as avaliagdes da
fisioterapia e controle da carga de treinamento serdo semanais, ja as avaliacdes
biomecéanicas e de sono acontecerdo a cada 2 meses.

Os principais riscos inerentes a sua participagdo na pesquisa sdo 0
aparecimento de lesfes inerentes a pratica da modalidade esportiva. Ressaltamos que
este é exatamente o mesmo risco da sua pratica diaria na modalidade. Podem
também ocorrer situacbes de desgaste ou fadiga muscular. Nestes casos, vocé tem
total liberdade para desistir de participar do estudo, sem nenhum prejuizo. Sera
fornecida assisténcia integral por qualquer dano que venha a ocorrer durante sua
participacdo. Em situacdo de emergéncia, o Servico de Atendimento Movel de
Urgéncia (SAMU / 192) sera chamado. Esse sera o responsavel primario para
qualquer eventualidade de cunho médico, e a equipe de pesquisadores acompanhara
todos os procedimentos. Vocé ndo tera nenhuma remuneracdo financeira e nem
despesa durante a pesquisa, de forma que quaisquer custos inerentes a sua
participacdo serdo cobertos pelos pesquisadores.

O principal beneficio da sua participacéo é o acesso a dados qualificados sobre
o desempenho na modalidade esportiva, assim como acompanhamento de treinador,
nutricionista, psicoélogo, fisioterapeuta e médico. Estes dados serdo encaminhados a



vocé em forma de relatério apds cada coleta de dados e poderdo ser utilizados por
vocé e pela comisséo técnica para a melhoria do processo de treinamento.
Rubrica do pesquisador:

Rubrica do participante:

Durante a realizacdo da pesquisa, vocé estd autorizado a solicitar
esclarecimentos sobre os protocolos, métodos e objetivos de todas as condutas dos
pesquisadores. Além disso, possiveis desconfortos devem ser comunicados e serao
prontamente atendidos pelos pesquisadores. Quaisquer informacdes sobre a pesquisa
poderdo ser obtidas a partir do contato com o pesquisador, situado na Av. Antonio
Carlos, 6627, Escola de Educacéo Fisica Fisioterapia e Terapia Ocupacional-EEFFTO,
Belo Horizonte, MG, Brasil. CEP 31270-901. Telefones (31)34092324 / (31)99158050,
e-mail: tmello@demello.net.br. Informagbes de carater ético com o COEP: Comité de
Etica em Pesquisa, situado na Avenida Anténio Carlos, 6627, Unidade Administrativa
II, 2° andar sala 2005. Campus Pampulha. Belo Horizonte, MG, Brasil, CEP:31270-
901.Telefone:34094592.

Lembramos a possibilidade de vocé, em qualquer momento e sem penalizacao
de nenhuma ordem, retirar sua participagdo no estudo, caso haja interesse.

Este termo de consentimento encontra-se impresso em duas vias originais,
sendo que uma sera arquivada pelo pesquisador responsavel, na Universidade
Federal de Minas Gerais e a outra sera fornecida a vocé. Os dados, materiais e
instrumentos utilizados na pesquisa ficardo arquivados com o0 pesquisador
responsavel no Centro de Estudos em Psicobiologia e Exercicio que pertence a Escola
de Educacéo Fisica, Fisioterapia e Terapia Ocupacional da UFMG. Os pesquisadores
tratardo a sua identidade com padrdes profissionais de sigilo, atendendo a legislagédo
brasileira (Resolu¢des N° 466/12; 441/11 e a Portaria 2.201 do Conselho Nacional de
Saude e suas complementares), utilizando as informagBes somente para fins
académicos e cientificos, de forma que sua identidade ndo serd divulgada em
nenhuma hipotese.

Antes de concordar em patrticipar 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 voceé.

Eu, , portador do documento
de 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 poderei solicitar novas informagfes e modificar minha
decisédo de participar se assim o desejar.

Declaro que concordo com a minha participacdo na pesquisa. Recebi uma via
original 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 duvidas.




Rubrica do pesquisador:

Rubrica do participante:

Nome completo do participante

Assinatura do participante

Prof. Dr. Marco Tulio de Mello
Endereco: Avenida Antonio Carlos, 6627
CEP: 31270-901 / Belo Horizonte — MG
Telefones: (31) 3409-2324

E-mail: tmello@demello.net.br

Assinatura do pesquisador

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

COEP-UFMG - Comisséo de Etica em Pesquisa da UFMG

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

E-mail: coep@prpg.ufmag.br. Tel: 34094592,
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Termo de Consentimento Livre e Esclarecido — TCLE Responsaveis Legais

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

Pesquisador: Prof. Dr. Marco Tulio de Mello

Prezado, convidamos o menor pelo qual o Sr. (a) é responsavel a participar da
pesquisa “Avaliacbes e Monitoramento de Aspectos Fisicos, Fisiolégicos e
Comportamentais em Atletas Paralimpicos”. Pedimos a sua autorizacdo para a coleta,
0 depdsito, o armazenamento, a utilizacdo e descarte dos dados coletados. A coleta
serd realizada presencialmente no Centro de Treinamento Esportivo da UFMG e
também em formato online através de formularios do Google para avaliar parametros
decorrentes do isolamento social na pandemia ocasionada pelo COVID-19. A
utilizacdo dos dados esta vinculada somente a este projeto de pesquisa. Nesta
pesquisa, pretendemos avaliar aspectos que influenciam no rendimento esportivo
como: sono, carga de treinamento, aspectos biomecanicos e acompanhamento de
lesBes durante todo o ciclo paralimpico até Paris 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 vocé que preencha questionarios e participe das
sessfes de treinamento, as quais vocé ja participaria. Além disso, alguns instrumentos
especificos serdo utilizados, como a actigrafia que serd 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. Ndo somente, também participara
de filmagens para andlises biomecénicas com o intuito de melhorar a técnica do
movimento esportivo. As coletas de dados acontecerdo em momentos distintos: as
avaliacdes da fisioterapia e controle da carga de treinamento serdo semanais, ja as
avaliacdes biomecéanicas e de sono aconteceréo a cada 2 meses.

Os principais riscos inerentes a sua participagdo na pesquisa sdo 0
aparecimento de lesfes inerentes a pratica da modalidade esportiva. Ressaltamos que
este é exatamente o mesmo risco da sua pratica diaria na modalidade. Podem
também ocorrer situacbes de desgaste ou fadiga muscular. Nestes casos, vocé, bem
como o0 menor pelo qual vocé é responsavel, tém total liberdade para desistir de
participar do estudo, sem nenhum ©6nus, a qualguer momento. Sera fornecida
assisténcia integral por qualquer dano que venha a ocorrer durante da participacéo do
(@) menor pelo (a) qual vocé é responsavel nos procedimentos. Em situagdo de
emergéncia, o Servico de Atendimento MoOvel de Urgéncia (SAMU / 192) sera
chamado. Esse sera o responséavel primario para qualquer eventualidade de cunho
médico, e a equipe de pesquisadores acompanhara todos os procedimentos. Vocé
ndo terd nenhuma remuneracdo financeira e nem despesa durante a pesquisa, de
forma que quaisquer custos inerentes a sua participacdo serdo cobertos pelos
pesquisadores.

Rubrica do pesquisador:




Rubrica do participante:

O principal beneficio da sua participacéo é o acesso a dados qualificados sobre
o desempenho na modalidade esportiva, assim como acompanhamento de treinador,
nutricionista, psicologo, fisioterapeuta e médico. Estes dados serdo encaminhados a
vocé em forma de relatério ap6s cada coleta de dados e poderéo ser utilizados por
vocé e pela comisséo técnica para a melhoria do processo de treinamento.

Durante a realizacdo da pesquisa, vocé estd autorizado a solicitar
esclarecimentos sobre os protocolos, métodos e objetivos de todas as condutas dos
pesquisadores. Além disso, possiveis desconfortos devem ser comunicados e serao
prontamente atendidos pelos pesquisadores. Quaisquer informagdes sobre a pesquisa
poderdo ser obtidas a partir do contato com o pesquisador, situado na Av. Antonio
Carlos, 6627, Escola de Educacdo Fisica Fisioterapia e Terapia Ocupacional-EEFFTO,
Belo Horizonte, MG, Brasil. CEP 31270-901. Telefones (31)34092324 / (31)99158050,
e-mail: tmello@demello.net.br. Informagbes de carater ético com o COEP: Comité de
Etica em Pesquisa, situado na Avenida Anténio Carlos, 6627, Unidade Administrativa
[I, 2° andar sala 2005. Campus Pampulha. Belo Horizonte, MG, Brasil, CEP:31270-
901.Telefone:34094592.

Salienta-se a liberdade do responsavel legal e do voluntario em recusar, em
gualguer momento e sem penalizagdo de nenhuma ordem, a participacdo no estudo,
bem como retirar seu consentimento caso haja interesse.

Este termo de consentimento encontra-se impresso em duas vias originais,
sendo que uma sera arquivada pelo pesquisador responsavel, na Universidade
Federal de Minas Gerais e a outra sera fornecida ao Sr. (a). Os dados, materiais e
instrumentos utilizados na pesquisa ficardo arquivados com o pesquisador
responsavel no Centro de Estudos em Psicobiologia e Exercicio que pertence a Escola
de Educacéo Fisica, Fisioterapia e Terapia Ocupacional da UFMG. Os pesquisadores
tratardo a sua identidade com padrdes profissionais de sigilo, atendendo a legislagcéo
brasileira (Resolu¢des N° 466/12; 441/11 e a Portaria 2.201 do Conselho Nacional de
Saude e suas complementares), utilizando as informacdes somente para fins
académicos e cientificos, de forma que sua identidade ndo serd divulgada em
nenhuma hipotese.

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

Eu, , portador do documento
de Identidade , responsavel legal pelo menor
, identidade

, fui informado dos objetivos, métodos, riscos e beneficios da
pesquisa, de maneira clara e detalhada e esclareci minhas dulvidas. Sei que a
qualquer momento poderei solicitar novas informag6es e modificar minha decisdo de
participar se assim o desejar.

Declaro que concordo com a participagdo do menor sob minha
responsabilidade voluntario na pesquisa. Recebi uma via original 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 duvidas.




Rubrica do pesquisador:

Rubrica do participante:

Nome completo do participante

Assinatura do participante

Prof. Dr. Marco Tulio de Mello
Endereco: Avenida Antdnio Carlos, 6627
CEP: 31270-901 / Belo Horizonte — MG
Telefones: (31) 3409-2324

E-mail: tmello@demello.net.br

Assinatura do pesquisador

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

COEP-UFMG - Comisséo de Etica em Pesquisa da UFMG

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

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

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

Pesquisador: prof. Dr. Marco Tulio de Mello

Prezado, convidamos vocé a participar da pesquisa “Avaliacbes e
Monitoramento de Aspectos Fisicos, Fisiologicos e Comportamentais em Atletas
Paralimpicos”. Pedimos a sua autorizagdo para a coleta, o depésito, o
armazenamento, a utilizacdo e descarte dos dados coletados. A coleta sera realizada
presencialmente no Centro de Treinamento Esportivo da UFMG e também em formato
online através de formularios do Google para avaliar parametros decorrentes do
isolamento social na pandemia ocasionada pelo COVID-19. A utilizacdo dos dados
esta vinculada somente a este projeto de pesquisa. Nesta pesquisa, pretendemos
avaliar aspectos que influenciam no rendimento esportivo, como: sono, carga de
treinamento, aspectos biomecénicos e acompanhamento de lesdes durante todo o
ciclo paralimpico até Paris 2024. Para a coleta de dados, sera solicitado a ele que
preencha questionarios e participe das sessfes de treinamento, as quais ele 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
e a polissonografia para avaliar algum possivel distarbio de sono encontrado por meio
da actigrafia. Ndo somente, também participard de filmagens para analises
biomecéanicas com o intuito de melhorar a técnica do movimento esportivo. As coletas
de dados acontecerdo em momentos distintos: as avaliagdes da fisioterapia e controle
da carga de treinamento serdo semanais, ja as avaliagbes biomecéanicas e de sono
acontecerdo a cada 2 meses.

Os principais riscos inerentes a participagdo na pesquisa sdo o aparecimento
de lesBes inerentes a pratica da modalidade esportiva. Ressaltamos que este é
exatamente 0 mesmo risco da pratica diaria na modalidade. Podem também ocorrer
situacdes de desgaste ou fadiga muscular. Nestes casos, vocé, bem como o menor
pelo qual vocé é responsavel, tém total liberdade para desistir de participar do estudo
a qualguer momento, sem nenhum prejuizo a vocés. Sera fornecida assisténcia
integral por qualquer dano que venha a ocorrer durante da participacdo do (a) menor
pelo (a) qual vocé é responsavel. Em situacdo de emergéncia, o Servico de
Atendimento Mével de Urgéncia (SAMU / 192) serd chamado. Esse sera o
responsavel primario para qualquer eventualidade de cunho médico e a equipe de
pesquisadores acompanhard todos os procedimentos. Os pesquisadores também se
responsabilizardo em comunica-lo (a) nestes casos. Vocé ndo tera nenhuma
remuneracao financeira e nem despesa durante a pesquisa, de forma que quaisquer
custos inerentes a sua participacao serdo cobertos pelos pesquisadores.

Rubrica do pesquisador:

Rubrica do participante:




O principal beneficio da sua participacéo é o acesso a dados qualificados sobre
o desempenho na modalidade esportiva, assim como acompanhamento de treinador,
nutricionista, psicologo, fisioterapeuta e médico. Estes dados serdo encaminhados a
vocé em forma de relatério ap6s cada coleta de dados e poderéo ser utilizados por
vocé e pela comissédo técnica para a melhoria do processo de treinamento.

Durante a realizacdo da pesquisa, vocé estd autorizado a solicitar
esclarecimentos sobre os protocolos, métodos e objetivos de todas as condutas dos
pesquisadores. Além disso, possiveis desconfortos devem ser comunicados e serao
prontamente atendidos pelos pesquisadores. Quaisquer informagdes sobre a pesquisa
poderdo ser obtidas a partir do contato com o pesquisador, situado na Av. Anténio
Carlos, 6627, Escola de Educacéo Fisica Fisioterapia e Terapia Ocupacional-EEFFTO,
Belo Horizonte, MG, Brasil. CEP 31270-901. Telefones (31)34092324 /
(31)995159050, e-mail: tmello@demello.net.br. Informac¢des de carater ético com o
COEP: Comité de Etica em Pesquisa, situado na Avenida Anténio Carlos, 6627,
Unidade Administrativa Il, 2° andar sala 2005. Campus Pampulha. Belo Horizonte,
MG, Brasil, CEP:31270-901.Telefone:34094592.

Lembramos a possibilidade de vocé, em qualquer momento e sem penalizacédo
de nenhuma ordem, retirar sua participagdo no estudo, caso haja interesse.

Este termo de consentimento encontra-se impresso em duas vias originais,
sendo que uma sera arquivada pelo pesquisador responsavel, na Universidade
Federal de Minas Gerais e a outra sera fornecida por vocé. Os dados, materiais e
instrumentos utilizados na pesquisa ficardo arquivados com o0 pesquisador
responsavel do Centro de Estudos em Psicobiologia e Exercicio da UFMG, que
pertence a Escola de Educacéo Fisica, Fisioterapia e Terapia Ocupacional da UFMG.
Os pesquisadores tratardo a sua identidade com padrdes profissionais de sigilo,
atendendo a legislagéo brasileira (Resolucdes N° 466/12; 441/11 e a Portaria 2.201 do
Conselho Nacional de Saude e suas complementares), utilizando as informacdes
somente para fins académicos e cientificos.

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 , fui informado (a) dos objetivos, métodos,
riscos e beneficios da pesquisa, de maneira clara e detalhada e esclareci minhas
davidas. Sei que a qualquer momento poderei solicitar novas informa¢des e modificar
minha deciséo de participar se assim o desejar.

Declaro que concordo com a minha participacdo na pesquisa. Recebi uma via
original 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 duvidas.

Rubrica do pesquisador:

Rubrica do participante:



Nome completo do participante

Assinatura do participante

Prof. Dr. Marco Tulio de Mello:
Endereco: Avenida Antbnio Carlos, 6627
CEP: 31270-901 / Belo Horizonte — MG
Telefones: (31) 3409-2324

E-mail: tmello@demello.net.br

Assinatura do pesquisador

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

COEP-UFMG - Comisséo de Etica em Pesquisa da UFMG

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

E-mail: coep@prpg.ufmg.br. Tel: 34094592,
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Avaliagcdes e Monitoramento de Aspectos Fisicos, Fisiol6gicos e Comportamentais em
Atletas Paralimpicos

Pesquisador: Marco Tulio de Mello

Area Temética:

Verséo: 2

CAAE: 27518619.4.0000.5149

Instituicdo Proponente: Escola de Educacéo Fisica da Universidade Federal de Minas Gerais
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

NUmero do Parecer: 3.990.279

Apresentacédo do Projeto:

Trata-se de um projeto que pretende avaliar os parametros fisicos, fisiolégicos 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 avaliacdes terdo inicio em 2020 e seguirdo até 2024,
sendo elas: composicdo corporal, capacidade e poténcia aer6bia e anaerdbia em testes na esteira,
ergbmetro de braco e rolo especifico para cadeiras de rodas, teste de forca muscular, teste de equilibrio,
padrdo de sono, assim como acompanhamento longitudinal de lesGes e parametros biomecanicos visando
aprimoramento do gesto esportivo. Apos a realizacdo das avaliagdes, os atletas e treinadores receberéo
relatérios com os resultados e sugestfes 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 é avaliar e monitorar parametros fisicos, fisiolégicos e comportamentais de atletas
paralimpicos do Centro de Treinamento Esportivo da UFMG até 2024 nas modalidades de atletismo,
natacéo e halterofilismo. Os objetivos especificos sdo: avaliar e monitorar de maneira subjetiva e objetiva a
gualidade e a quantidade de sono de atletas paralimpicos até Paris 2024; compreender o perfil de queixas e
lesBes esportivas em atletas paralimpicos e como se relacionam

Endereco: Av. Presidente Ant6nio Carlos,6627 2° Ad Sl 2005

Bairro: Unidade Administrativa Il CEP: 31.270-901
UF: MG Municipio: BELO HORIZONTE
Telefone:  (31)3409-4592 E-mail: coep@prpg.ufmg.br
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os fatores de estrutura e fung&o corporal e

contextuais desses atletas com a ocorréncia da lesdo esportiva até Paris 2024; monitorar e controlar a carga
de treinamento dos atletas paralimpicos até Paris2024; verificar os efeitos da ETCC no desempenho de
atletas paralimpicos; avaliar e monitorar variaveis biomecanicas relacionadas ao desempenho dos atletas
paralimpicos até Paris 2024; avaliar as percepcdes subjetivas de sono, de recuperacao, de dor e de esforco
dos atletas paralimpicos até Paris 2024.

Avaliacdo dos Riscos e Beneficios:

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

Comentarios e Consideracdes sobre a Pesquisa:
O projeto é factivel, pertinente e estd bem fundamentado. Apresenta justificativa para sua realizacao e
possiveis beneficios.

Consideragdes sobre os Termos de apresentacgdo obrigatoria:

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

Algumas sentencas do TALE e do TCLE ainda &o deixam claro quais procedimentos serdo com os atletas e
guais com 0s repsonsaeis.

Recomendacbes:
Sou a favor, S.M.J., da aprovacéo do projeto.

Conclus8es ou Pendéncias e Lista de Inadequagdes:
1- Favor revisar o TALE para menores e TCLE para responsaveis pois algumas frases ainda ndo deixam

claro se os procedimentos serdo com 0S menores ou COmM 0S responsaveis.

Considerac¢des Finais a critério do CEP:

Tendo em vista a legislacdao vigente (Resolucdo CNS 466/12), o CEP-UFMG recomenda aos
Pesquisadores: comunicar toda e qualquer alterac&o do projeto e do termo de consentimento via emenda na
Plataforma Brasil, informar imediatamente qualquer evento adverso ocorrido durante o desenvolvimento da
pesquisa (via documental encaminhada em papel), apresentar na forma de

Endereco: Av. Presidente Ant6nio Carlos,6627 2° Ad Sl 2005

Bairro: Unidade Administrativa Il CEP: 31.270-901
UF: MG Municipio: BELO HORIZONTE
Telefone:  (31)3409-4592 E-mail: coep@prpg.ufmg.br
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notificacdo relatdrios parciais do andamento do mesmo a cada 06 (seis) meses e ao término da pesquisa

encaminhar a este Comité um sumario dos resultados do projeto (relatorio final).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Informagées Basicas|PB_INFORMACOES_BASICAS DO P | 15/03/2020 Aceito
do Projeto ROJETO 1471457.pdf 22:33:35
Outros CartaRespostaPendencia.pdf 15/03/2020 |Marco Tulio de Mello | Aceito

22:32:34
TCLE / Termos de | TCLEParalimpicoCTE.docx 15/03/2020 |Marco Tulio de Mello | Aceito
Assentimento / 22:31:01
Justificativa de
Auséncia
TCLE / Termos de | TCLERespLegaisParalimpicoCTE.docx | 15/03/2020 |Marco Tulio de Mello | Aceito
Assentimento / 22:30:50
Justificativa de
Auséncia
TCLE / Termos de | TALEparalimpicoCTE.docx 15/03/2020 |Marco Tulio de Mello | Aceito
Assentimento / 22:29:14
Justificativa de
Auséncia
Declaracéo de parecerconsubstanciado.pdf 19/12/2019 [Marco Tulio de Mello | Aceito
Instituicdo e 18:30:37
Infraestrutura
Folha de Rosto folhaderosto.pdf 19/12/2019 [Marco Tulio de Mello | Aceito
18:28:54
Projeto Detalhado / | Projeto.pdf 16/12/2019 [Marco Tulio de Mello | Aceito
Brochura 14:25:35
Investigador
Declaracéo de CPB.pdf 16/12/2019 [Marco Tulio de Mello | Aceito
Instituicdo e 14:25:00
Infraestrutura
Declaracao de CTE.pdf 16/12/2019 |Marco Tulio de Mello | Aceito
Instituicdo e 14:24:16
Infraestrutura

Situacédo do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:

Nao
Endereco: Av. Presidente Ant6nio Carlos,6627 2° Ad Sl 2005
Bairro: Unidade Administrativa Il
UF: MG Municipio: BELO HORIZONTE
Telefone:  (31)3409-4592

CEP: 31.270-901

E-mail:

coep@prpg.ufmg.br
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BELO HORIZONTE, 25 de Abril de 2020

Assinado por:
Crissia Carem Paiva Fontainha
(Coordenador(a))
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Versdo Brasileira do Questionario para Problemas de Saude no Esporte
(OSTRC-Br)

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

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

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

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

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

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

1- PARTICIPACAO NOS TREINAMENTOS E COMPETICOES

Na semana passada, vocé teve alguma dificuldade/incbmodo em participar no seu
esporte por causa de lesdes, doencgas ou outros problemas de satde?

Participacdo total, sem dificuldade/incémodo
Participacdo total, mas com dificuldade/incdmodo
( Participagéo reduzida, por causa da dificuldade/incomodo

£ Néo pude participar, devido  dificuldade/incomodo



2- REDUCAO NO VOLUME TREINAMENTO

Na semana passada, quanto que vocé reduziu o volume de treinamento por causa de
algum incbmodo, doenga ou outros problemas de saude?

Nenhuma reducao
Pequena reducéo
Moderada reducéo
Grande reducao

N&o pude treinar por causa de incdmodo, doenca ou problema de salude

3- DIMINUICAO DO DESEMPENHO

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

™ Nenhuma reducéio
Pequena reducéo
Moderada reducgéo
Grande reducdo

N&o pude treinar ou competir por causa de incbmodo, doenca ou problema de salde

4- SINTOMAS DA LESAO OU DOENCA

Na semana passada, qual foi a intensidade do seu incobmodo ou problema de saude?
Nenhum incdmodo/Nenhum problema de saude

Pequena intensidade

Moderada intensidade

Grande intensidade

5- RESUMO

O incémodo ou problema de saude relatado nas quatro perguntas acima se refere a uma
lesdo ou doenga?

©" Lessio ' Doenca



6- AREA DA LESAO

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

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

( Cabeca/face

Nuca/pescogo

Ombro, incluindo a clavicula

Parte superior do braco

Cotovelo

Antebraco

Punho

Dedos da méo

Torax, incluindo 6rgdos internos
Abdbémen, incluindo 6rgdos internos
Parte superior da coluna (regido toracica)
Parte inferior da coluna (regido lombar)
Pelve

©" Quadrilvirilha

Coxa

Joelho

Panturrilha/perna

Tornozelo

" Pés/dedos

Outra parte do corpo:




7- SINTOMAS DA DOENCA

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

Por favor, margue todos 0s sintomas que voceé teve no decorrer da semana passada.

Febre

Fraqueza/cansago

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

Dificuldade respiratéria/falta de ar
Dores de cabeca

Enjoo/sensacdo de mal-estar
Diarreia

Constipagéo

Desmaio

Coceira/erupgdo cutanea

Pulso irregular/taquicardia
Dorméncia/formigamento
Ansiedade

Depresséao

Irritagdo

Sintomas nos olhos

Sintomas nos ouvidos

Sintomas nas vias urinarias ou 6rgao genitais
Dores no peito

Dor abdominal

Dor em outras regides. Por favor, Especifique:

1 1 1 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 11T 1T 11111

Outros. Especifique:




8- COMENTARIOS/OUTRAS INFORMACOES

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

9- TEMPO DE AFASTAMENTO

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

O0dia O1l1ldia O2dias O3dias O4dias O5dias O6dias 0O 7dias

10- REGISTRO/NOTIFICACAO

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

£ Sim, estaéa primeira vez

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

N&o, eu ja registrei/relatei antes, porém foi hd mais de quatro semanas

11- CONTATO COM A EQUIPE MEDICA

Eu relatei o problema para o:

' Meédico do COTP
' Outro médico
B Fisioterapeuta do COTP
' Outro fisioterapeuta

-

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

-

Outra pessoa: Por favor, especifique quem:




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

™ sim

™" Nzo



Fisioterapeuta Sécia
Especialista SONAFE
(Sociedade Nacional de
Fisioterapia Esportiva e
Atividade Fisica)

CONTATO
larilu.pinheiro@outlook.com

(31) 97556-6438
Minas Gerais - Brasil

HABILIDADES

Lingua inglesa: fala, escreve
e compreende bem

Pacote Office: bom dominio

LARISSA SANTOS PINTO PINHEIRO

FORMAGAO ACADEMICA

2018-2023 - Doutoranda do Programa de Pés Graduac¢ao em
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na Vrije Universiteit Amsterdam

Orientador no exterior: Evert Verhagen

Orientador no Brasil: Renan Alves Resende

2016-2018 - Mestrado em Ciéncias da Reabilitacao
Universidade Federal de Minas Gerais
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Orientador: Renan Alves Resende

Co-orientadoras: Juliana M. Ocarino e Natalia Franco N.
Bittencourt

2014-2015 - Especializagcao em Fisioterapia Esportiva
Universidade Federal de Minas Gerais

2008-2013 - Graduagao em Fisioterapia
Universidade Federal de Minas Gerais

EXPERIENCIA PROFISSIONAL

UNIVERSIDADE FEDERAL DE MINAS GERAIS

2017 - atual

Fisioterapeuta do Departamento de Fisioterapia da Escola
de Educacao Fisica, Fisioterapia e Terapia Ocupacional e do
Centro de Treinamento Esportivo

Carga horaria semanal: 30 horas

DINAMICA SOLUCOES EM SAUDE

2016-2019

Fisioterapeuta atuando na area de Ginastica Laboral
Carga horaria semanal: 2 horas

LA BELLE

2015-2017

Fisioterapeuta atuando na area de Pilates
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2013-2015

Fisioterapeuta atuando na area de Ortopedia
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FORMACAO COMPLEMENTAR

CURSO DE QUIROPRAXIA CLINICA

2023 - Ministrante Prof. Eduardo Miranda

Carga horaria: 100 horas

FUNDAMENTOS DA FISIOTEARAPIA ESPORTIVA

2022 - Sociedade Nacional de Fisioterapia Esportiva e da Atividade Fisica
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CURSO INTERNACIONAL DE DYNAMIC TAPING
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PROGRAMA DE APERFEICOAMENTO EM REABILITACZ\O INFANTIL

2014 - Associacao Mineira de Reabilitagdo, AMR, Belo Horizonte
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PILATES: CONDICIONAMENTO ATRAVES DA VISAO CLINICA
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PARTICIPACAO EM CONGRESSOS E EVENTOS
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Participacdo no congresso e apresentacao de poster entitulado "Prevalence and incidence
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02 a 04 de Fevereiro/2023 ]
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