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RESUMO

Introducdo: A corrida de rua é uma modalidade de féacil acesso, baixo custo e simples de ser
praticada, por isso € um fendmeno social contemporaneo. A pratica regular da corrida
proporciona diversos beneficios a saude, no entanto, quando executada de forma inadequada
ou sem orientagdo pode causar lesdes. O comprometimento musculoesquelético pode significar
afastamento por periodos prolongados e absenteismo do trabalho. Objetivos: Estimar a
prevaléncia de lesdes em corredores recreacionais brasileiros; analisar o risco de viés dos
estudos elegiveis; investigar a relacdo entre as caracteristicas de treinamento com o surgimento
das injurias; verificar a influéncia do sexo na prevaléncia de lesdes; identificar os locais
anatdbmicos mais acometidos e os tipos de lesdes mais frequentes. Métodos: Foi realizada uma
revisdo sistematica com metandlise de estudos brasileiros que investigaram a prevaléncia no
ponto, no periodo ou ao longo da vida de lesGes em corredores de rua recreacionais, de ambos
os sexos, com idade > 18 anos. Foram excluidos estudos de revisdo sistematica, com atletas
profissionais ou triatletas e os artigos duplicados em mais de uma base de dados. As buscas
eletronicas foram feitas nas bases de dados SciELO, LILACS, Medline (via Ovid) e WEB OF
SCIENCE e Google Académico. Foram utilizados os descritores prevaléncia, epidemiologia,
lesdo, corredores, corredores recreacionais e Brasil e suas variagdes de acordo com 0s manuais
de busca das bases de dados. A analise de prevaléncia de lesdes foi calculada por meio do
modelo de efeito aleatorio, o grafico do funil foi utilizado para verificar a presenca de viés de
publicacdo. O instrumento The Prevalence Critical Appraisal Instrument foi utilizado para
avaliar a qualidade metodoldgica dos estudos. A influéncia do sexo na prevaléncia de lesdes,
os locais anatbmicos mais acometidos e os tipos de lesdes mais frequentes foram examinados
por meio de analise metaregressdo. Resultados: Foram incluidos 23 estudos na revisdo,
totalizando 3786 corredores, com uma prevaléncia de lesdes de 36,5% (IC 95% 30,8- 42,5%).
A distancia percorrida por semana superior a 20 quilémetros foi uma variavel preditiva de
lesbes. A maioria dos individuos lesionados é do sexo masculino, 28,3% (IC 95% 22,5-35,0%).
O joelho foi o local anatbmico mais acometido, com uma prevaléncia de 32,9% (IC 95% 26,7-
39,6%) e as lesbes musculares foram as mais frequentes, com prevaléncia de 27,9% (IC
95%18,2-40,1%). Conclusdo: Esta revisdo é a primeira metanalise nacional a investigar a

prevaléncia de lesbes em corredores recreacionais. As estimativas fornecem evidéncia de



qualidade moderada de que a prevaléncia de € 36,5% e sinaliza para a necessidade de elaboracéo
de estratégias preventivas, bem como para a integracdo entre os profissionais de salde para o
desenvolvimento de programas de treinamento e reabiltacdo mais assertivos.

Palavras-Chave: Prevaléncia, lesdo, corrida



ABSTRACT

Background: The street race is an easy access, low cost and simple to practice, so it is a
contemporary social phenomenon. Regular practice of running provides several health benefits,
however, when performed improperly or unguided, it can cause injury. Musculoskeletal
impairment can mean long-term withdrawal and absenteeism from work. Objectives: To
estimate the prevalence of injuries in recreational runners in Brazil; to analyze the risk of bias
in eligible studies; to investigate the relationship between training characteristics and the onset
of injuries; to verify the influence of gender on the prevalence of injuries; to identify the most
affected anatomic sites and the most frequent types of lesions. Methods: A systematic
metanalysis of Brazilian studies investigating the prevalence at the point, during or throughout
the life of injuries in recreational street runners of both sexes, aged > 18 years, was performed.
We excluded systematic review studies, those with samples of professional athletes and
triathletes and articles duplicated in more than one database. Electronic searches in the SciELO,
LILACS, Medline (via Ovid) and WEB OF SCIENCE databases were performed with the
descriptors related to prevalence, lesion and race. A second survey was conducted using Google
Scholar and reference lists of all eligible studies. Data were initially analyzed using descriptive
statistics. A metaregression analysis was performed to verify the influence of gender on the
prevalence of lesions, to evaluate the most affected anatomical sites and to verify the most
frequent types of lesions. Results: Twenty-three studies were included, totaling 3786
participants, of whom 2605 were males. The metanalysis identified a prevalence of injuries of
36.5% (95% CI 30.8-42.5%). The distance traveled is a predictive factor of injuries. The
prevalence among male runners was 28.3 (95% CI 22.5-35.0%), and among female runners it
was 9.1% (95% CI 5.3-15, 2%). The knee was the most affected anatomical site, with a
prevalence of 32.9% (95% CI 26.7-39.6%) and muscle injuries were the most frequent, with a
prevalence of 27.9% (95% Cl, 18.2-40.1%). Conclusion: This review is the first national meta-
analysis to investigate the prevalence of injuries in recreational runners. Estimates provide
evidence of moderate quality that the prevalence of is 36.5% and signals the need for
elaboration of preventive strategies, as well as for the integration among health professionals
for the development of more assertive training and rehabilitation programs.

Key Words: Prevalence, injury, running
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INTRODUCAO

1.1 CORRIDA DE RUA

A corrida foi uma pratica fundamental para a sobrevivéncia humana. Nos
primordios da humanidade os homens viviam em bandos e corriam para cacgar ou fugir. Baseado
na teoria da evolucdo de Darwin, que prioriza a sele¢do natural e a heranga genética ancestral,
essa habilidade ainda esté inscrita no nosso cddigo genético (SCALCO, 2010). Mais que isso,
segundo a teoria de Lieberman (2013) os humanos evoluiram de ancestrais parecidos com
macacos, especificamente devido a sua capacidade de correrem longas distancias, sendo esta
crucial na modelagem anatdmica do homem moderno. Ndo somente como questdo de
sobrevivéncia e forma evolutiva, a corrida também era um meio de comunicacdo entre povos
distantes. Um exemplo é a propria historia da origem da prova Maratona, criada em homenagem
a Phidippides, que morreu de exaustdo apds correr os quarenta e dois quildmetros que
separavam a cidade de Maratona e Atenas, levando a mensagem da vitdria dos gregos sobre os
persas (LUNZENFICHTER,2003).

As corridas de rua surgiram e se popularizaram na Inglaterra no século XVIII. Os
primeiros corredores eram das classes trabalhadoras e participavam de competicGes
organizadas por cervejarias da época. A fim de uma alianga com o0s operarios, a burguesia
inglesa instituiu a cultura esportiva formalizando o atletismo nas escolas britanicas em 1837.
Posteriormente, ja no final do século XIX a modalidade expandiu-se para o restante da Europa
e Estados Unidos (DALLARI, 2009).

O corredor de rua atual busca na corrida um estilo de vida mais saudavel, mas
também é motivado por outros aspectos, tais como o sentimento de prazer e realizacdo pessoal,
o controle do estresse inerente a vida moderna e o desafio de competir com outros e consigo
mesmo (BALBINOTTI et al, 2015). O corredor recreacional é aquele que pratica a atividade
por prazer e saude sem ser remunerado e o corredor profissional é aquele que obtém lucro
financeiro fazendo do esporte seu meio de sustento (NATIONAL RUNNER SURVEY, 2013).

Segundo dados da Federacdo Paulista de Atletismo, nos ultimos dez anos, as
corridas de rua aumentaram em 218% e 0 numero de participantes em 275%. De acordo com a
Confederagdo Brasileira de Atletismo (CBAt), em 2011, a corrida de rua j& era o segundo
esporte mais praticado no Brasil. Em 2014, a Meia-Maratona Internacional do Rio de Janeiro
contou com a participacdo de mais 15 mil participantes, e a prova de 2017 alcangou o recorde



8

de 32 mil corredores (MARATONA DO RIO, 2017). Um reflexo atual desse fendmeno também
ocorreu na principal prova de atletismo do pais e uma das mais importantes do mundo, a corrida
de Séao Silvestre, que alcancou o limite técnico de 30 mil participantes nas provas de 2016 e
2017 (SAO SILVESTRE, 2017).

A prética que anteriormente era uma modalidade esportiva/competitiva, voltada
para atletas de rendimento, passou a ser um evento que incorpora participantes da sociedade em
geral, tornando-se um fendmeno social contemporaneo com influéncias de varios setores da
sociedade (ROJO et al, 2017).

O aumento do numero de provas repercute também na economia do pais. As provas
nacionais mais importantes movimentam cerca de R$ 16,5 milhGes somente em valores
arrecadados com as inscri¢ces. Consequentemente, esse mercado aquece outros setores como

os de hospedagem, alimentagao, vestuario esportivo, transporte e cosméticos (EPOCA, 2017).

1.2 BENEFICIOS DA CORRIDA

A prética regular da corrida proporciona diversos beneficios a satde, dentre os mais
conhecidos estdo a melhora do condicionamento cardiorrespiratorio, diminuicédo dos fatores de
risco cardiovasculares como o controle da pressao arterial, dislipidemia e diabetes (LUNZ et
al, 2013; AMARAL et al, 2008). Corredores possuem contagens minimas de calcio e menor
prevaléncia de placa arterial nas artérias coronarias, menor indice de massa corporal (IMC) e
frequéncia cardiaca de repouso significativamente mais baixa (LUNZ et al, 2013; AMARAL et
al, 2008; ROBERTS et al, 2016).

No nivel extracelular, o exercicio aerdbico induz a angiogénese a partir de vasos
pré-existentes, contribuindo para aumentar o fluxo sanguineo no coracdo e nos musculos,
gerando aumento do volume sistolico e do debito cardiaco (LUNZ et al, 2013). No nivel
intracelular, a pratica da corrida esta associada a neurogénese hipocampal e a inducdo de novas
sinapses (sinaptogénese), fato que sustenta a hipdtese de que o exercicio facilita a memoéria e a
aprendizagem (SORRENTINO, 2010; DUZEL et al, 2016; VORKAPIC-FERREIRA et al,
2017).

A corrida ndo s6 aumenta o numero de novos neurdnios, mas também influencia
sua morfologia, sugerindo efeitos quantitativos e qualitativos. As alteracBes sinépticas
ocorridas nas regides onde ocorreu neurogénese sugerem que as novas células participam da
integracdo do circuito neural (EHNINGER; KEMPERMANN, 2003) diminuindo a incidéncia
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de déficits cognitivos e doencas neurodegenerativas relacionadas a diminuicdo de células no
sistema nervoso central em consequéncia do envelhecimento (VORKAPIC-FERREIRA et al,
2017). A literatura é categorica ao afirmar que o exercicio aerobico retarda o aparecimento e
reduz o risco do surgimento de Alzheimer, Parkinson e Huntington, podendo ainda reduzir o
declinio funcional ap6s inicio da neurodegeneracdo, devido ao seu estimulo aos processos de
angiogénese, neurogénese e sinaptogénese (LUCAS et al, 2015; PAILLARD; ROLLAND,
2015; VORKAPIC-FERREIRA et al, 2017).

O Alzheimer tornou-se a forma mais comum de deméncia em idosos. Na
fisiopatologia da doenca ocorre o acumulo de placas B-amiloide e emaranhados neurofibrilares,
responsaveis pela morte de neurbnios colinérgicos e consequente diminuicdo do volume
cerebral e sinapses (PAILLARD; ROLLAND, 2015). O aumento do fluxo sanguineo cerebral
e maior metabolismo da glicose provocados pelo exercicio contribuem para a degradagdo da
proteina B-amiloide (MATTA et al, 2013).

A doenca de Parkinson atinge 0s mecanismos motores e cognitivos em decorréncia
da degeneracdo dopaminérgica nigro-estriatal e de circuitos serotoninérgicos, noradrenérgicos
e colinérgicos (LIMA et al, 2013). Em resposta ao exercicio aerébico, observa-se um aumento
na concentragdo de dopamina, assim como na sensibilidade de seus receptores (CUNHA et
al,2016). A prética de atividade fisica pode impedir o desenvolvimento da doencga, e mais ainda,
0 risco de desenvolver Parkinson parece ser inversamente proporcional a quantidade de
atividade fisica praticada ao longo da vida (RABADI, 2007; VORKAPIC-FERREIRA et al,
2017).

A salde do cérebro depende também da inter-relacdo de fatores centrais e
periféricos. Dentre os fatores periféricos estdo a hipertenséo, a hiperglicemia, a resisténcia a
insulina e a dislipidemia. Este conjunto de itens conceituados como “sindrome metabdlica”
provoca uma inflamacéao sistémica, que inclui o sistema nervoso central (WILLETTE et al,
2015). Esta inflamagdo estd associada ao declinio cognitivo (KIM; FELDMAN, 2015). A
corrida reduz todos os fatores de risco periféricos, melhorando a capacidade cardiovascular,
equilibrio lipideo-colesterol, metabolismo energético, utilizacdo de glicose, sensibilidade a
insulina e inflamacéo através da reducdo de citocinas pro-inflamatdrias (interleucina IL-1p,
TNF-a, IL-6, IL-8) responsaveis pelo mecanismo de resisténcia a insulina, que prejudicariam
as fungdes cognitivas (BACHI et al, 2015; KIM; FELDMAN,2015).

A depressdo ¢ um dos maiores problemas de satde publica do mundo e somente

cerca de 40% dos pacientes depressivos respondem ao tratamento farmacoldgico, sendo que
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este reduz cerca de 50% os sintomas relacionados. Para a eventual remissdo, sdo necessarios
métodos coadjuvantes de tratamento, que incluem o exercicio fisico (VORKAPIC-FERREIRA
et al, 2017). O exercicio é eficaz no tratamento da depressao e seus beneficios sdo similares
aqueles alcangados com antidepressivos e melhoras mais significativas estdo associadas aos
maiores volumes de treinamento (LAWLOR; HOPKER, 2001). Esse efeito se deve as
alteracdes no fluxo sanguineo e no metabolismo do cértex pré-frontal, bem como hiperatividade
da regido subgenual pre-frontal cortical e aumento do metabolismo de glicose em varias regides
limbicas, especialmente na amigdala (VORKAPIC-FERREIRA et al, 2017). A efetividade do
exercicio aerobico tanto na depressdo quanto na modulagdo de estimulos nociceptivos, esta
relacionada ao aumento da liberacdo de monoaminas, como serotonina, dopamina e
noradrenalina (LEE, 2014; CUNHA et al,2016).

A maior concentracdo de serotonina atenua a formag&o de memdrias relacionadas
ao medo e diminui a resposta aos eventos considerados ameacadores através de projecoes
serotoninérgicas que partem do nucleo da rafe para o hipocampo (SUTOO; AKIYAMA, 2003).
A sensacdo de sedacdo e bem estar ap06s o exercicio é devido também ao aumento dos niveis
sanguineos de p-endorfina (um opidide) e anandamida (um endocanabinoide). Os
endocarnabindides atravessam a barreira hematoencefalica e ao se ligarem aos seus receptores
proporcionam a ansidlise, um estado de tranquilidade conhecido como “onda de corredor”
(FUSS et al, 2015). Ainda no que diz respeito ao sistema nervoso central, a pratica da corrida
regula o ciclo sono-vigilia através do seu efeito sincronizador indireto do reldgio biol6gico, ou
seja, pode levar a um sono de melhor qualidade sincronizando os horarios de sono ao melhor
momento do dia (CRUZ et al, 2017).

Uma recente revisdo sistematica com 114.829 individuos mostrou que corredores
recreacionais tinham menos chance de desenvolver osteoartrite de joelho e quadril (3,5%) em
comparacdo com individuos sedentérios (10,2%) e corredores de elite (13,3%). Os
pesquisadores inferiram que correr em um nivel recreacional por muitos anos pode ser
recomendado com segurangca como um exercicio geral de salde e preventito as articulacdes do
quadril e joelno (ALENTORN-GELI et al, 2017).

A pratica da corrida tambem esta associada a mudancas de estilo de vida desejaveis
como cessacao do tabagismo e da ingestdo de bebidas alcodlicas, reducdo da ingesta calorica e
melhora da qualidade do sono (KLUITENBERG et al, 2013). Cabe destacar o papel da corrida
como estratégia de controle ponderal. No Brasil, a taxa de prevaléncia de obesidade na
populacédo adulta e de 17,4% (MALTA et al, 2014). O aumento da atividade fisica em toda a
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populacdo é um grande desafio para o século 21 e a popularizacdo das corridas de rua € um
fator chave neste contexto (HESPANHOL JUNIOR; VAN MECHELEN; VERHAGEN, 2017).

Acrescenta-se ainda que a corrida € uma modalidade de facil acesso, baixo custo e
simples de ser praticada pela maioria da populagdo (HINO et al, 2009). Contudo, quando
executada de forma inadequada ou sem orientacdo pode causar lesdes no sistema
musculoesquelético (PILEGGI et al, 2010).

1.3 LESOES EM CORREDORES

No mecanismo das lesbes ocasionadas pela corrida, considera-se uma sobreposi¢édo
de fatores intrinsecos e extrinsecos. Entre os fatores intrinsecos destacam-se as alteracGes
biomecéanicas e anatdmicas, flexibilidade, histérico de lesdes, caracteristicas antropométricas,
densidade mineral 6ssea, composicdo corporea e o condicionamento cardiovascular (BUIST et
al, 2010; ALENTORN-GELI et al, 2017). Por outro lado, os fatores extrinsecos estdo de alguma
forma relacionados direta ou indiretamente a preparagdo e a pratica da corrida, sendo eles 0s
erros de planejamento e execucdo do treinamento (e.g. intensidade, frequéncia, duracdo,
descanso, periodizacdo, pratica de aquecimento e alongamento), tipo de superficie de treino
(e.g. areia, asfalto, grama, esteira e concreto), tipo de percurso (e.g. declive, tortuoso, plano e
regular), tipo de calgado, alimentacéo e pratica concomitante de outras modalidades esportivas
(GELLMAN; BURNS, 1996;BUISTet al, 2010; ALENTORN-GELI et al, 2017).

As variaveis supracitadas devem ser consideradas dentro do contexto das lesdes
ocasionadas pela corrida. Assim, 0s estudos que investigaram este tema preocuparam-se em
relacionar as variaveis demograficas e antropométricas como idade, sexo e IMC
respectivamente, e as variaveis de treinamento (frequéncia semanal de treino, tempo de prética
da corrida, duracdo e distancia média percorrida, tipo de piso, pratica de outras modalidades e
se treina com acompanhamento profissional) com o surgimento das lesdes (VAN GENT et al,
2007; BUIST et al, 2010).

Outra preocupacdo entre os estudos é relacionar as estruturas onde as lesdes sdo
mais frequentes e o tipo de lesdo mais comum. Neste contexto, os membros inferiores sdo 0s
mais acometidos, sendo o joelho o local de maior incidéncia (HESPANHOL JUNIOR et al,
2012; CAMPOS et al, 2016). Dentre os tipos de lesdes a sindrome do estresse medial da tibia,
tendinopatia do calcaneo, sindrome patelofemoral e fascite plantar ocupam papel de destaque
(HESPANHOL JUNIOR; LOPES, 2013).
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Lesdes prévias, distancia superior a 64 quilébmetros por semana, tempo de pratica
maior ou igual ha trés anos e treinamento de velocidade que acarreta em sobrecarga das
estruturas musculoesqueléticas foram associados ao surgimento de lesdes em corredores
recreacionais (HESPANHOL JUNIOR et al, 2013). O percentual de gordura corporal e o IMC
sdo reduzidos em corredores com mais de um ano de pratica, no entanto, ndo sdo
estatisticamente significantes quando comparados ao surgimento de lesées (HESPANHOL
JUNIOR et al, 2015).

Corredores de longa distancia finlandeses relataram lesdes agudas principalmente
no pé, tornozelo e joelho, e lesbes por excesso de uso no pé e no joelho. A prevaléncia de todas
as lesbes em corrida foi de 75%, das quais 28,7% foram lesdes agudas e 59,4% foram lesbes
por uso excessivo (RISTOLAINEN et al, 2010). Um estudo holandés com 713 corredores
recreacionais analisou a prevaléncia de lesdes em um periodo de 12 meses e verificou que
46,3% dos participantes sofreram uma ou mais lesdes. O local anatdmico mais acometido foi o
joelho (20,9%), seguido pelos musculos da panturrilha (16,3%) e tenddo do calcaneo (12,2%).
Corredores que percorreram distancias maiores que 21 quildmetros semanais foram mais
suscetiveis as lesdes (VAN POPPE et al, 2014).

Mudangas na velocidade afetam as forgas musculares alterando a magnitude e as
forgas de reacéo do solo, de forma que o aumento na velocidade da corrida aumenta os torques
do quadril e do joelho no plano sagital, ocasionando sobrecarga das estruturas
musculoesqueléticas, predispondo corredores recreativos as lesées (DE DAVID et al, 2015). Ja
o0 treinamento intervalado, foi preditivo de reducéo do risco de lesdes (HESPANHOL JUNIOR
et al, 2013).

A prética da corrida vem aumentando significativamente nos Gltimos anos, no
entanto, o comprometimento musculoesquelético pode significar afastamento por periodos

prolongados e um obstaculo a préatica regular.

1.4 IMPLICACOES DAS LESOES EM CORREDORES

As lesbes em corredores acarretam em repercussdes adversas dentre as quais
destaca-se 0 aumento da demanda dos servigos de salde, absenteismo do trabalho e
descontinuidade nos treinamentos/competi¢cdes (KLUITENBERG et al, 2013; NIELSEN et al,

2014). Em um estudo recente Smits et al. (2016) avaliaram durante seis semanas 0 absenteismo
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e cuidados de saude apds a ocorréncia de lesbes relacionadas a corrida. Participaram 185
sujeitos dos quais 78% se ausentaram no treino, 4% se ausentaram das atividades laborais e
51% procuraram um profissional de saude.

Hespanhol Junior et al. (2015) investigaram o Onus econdmico das lesdes
relacionadas a corrida em atletas holandeses. Realizaram um estudo de coorte prospectivo de
seis semanas com 1696 participantes e a incidéncia de lesdes foi de 272 casos. Em valores
convertidos, 0s gastos por lesdo com saude foram de R$ 207,30, acrescidos de R$ 95,7 devido
ao absenteismo das atividades laborais. Dessa forma, inferiram que cada leséo representa um
gasto de R$ 303. Em um delineamento semelhante com 53 corredores de trilha holandeses, a
incidéncia de lesGes foi de 41 casos e 0s gastos por lesdo com profissionais de satde e devido
ao absenteismo no trabalho remunerado foi de R$ 630,7 (HESPANHOL JUNIOR et al, 2017).
No Brasil ndo localizamos dados sobre o tema.

Os principais motivos que levam as pessoas a aderir a corrida de rua sdo saude e
condicionamento fisico seguido pelo aumento da autoestima (ISHIDA et al, 2013). Danos
musculoesqueléticos podem ocasionar repercussdes psicossociais e reduzir o nivel de
motivacdo para a manutencdo do engajamento no esporte. E esperado que a ocorréncia de uma
lesdo culmine em ansiedade e diminuigdo de autoestima. Atletas com baixa resiliéncia podem
apresentar raiva excessiva e confusdo durante o processo de reabilitagéo; obsesséo para retorno
ao esporte com reinicio prematuro dos treinos e agravamento da lesdo; insisténcia em queixas
fisicas menores; afastamento de pessoas significativas e sentimento de impoténcia no
tratamento da leséo (WEINBERG & GOLD, 2001).

O afastamento da préatica de uma atividade acessivel e eficaz como a corrida de rua
em razao do surgimento de lesdes agrava os maleficios advindos do sedentarismo, que é uma
preocupacdo de magnitude mundial (TORCATE et al, 2016). Hespanhol Junior et al (2013) em
um estudo de coorte prospectivo com 200 corredores recreacionais brasileiros identificaram
que a incidéncia de lesdes pode aumentar de 31% em trés meses para 51% em um ano, e é
categérico ao afirmar que essa alta taxa de lesdes diminui a adesdo a corrida e
consequentemente aumenta os custos de cuidados de salde.

Identificar a quantidade e os tipos de lesdes da corrida, os locais anatbmicos mais
acometidos e as variaveis de treinamento envolvidas alerta sobre a necessidade de cuidados em
relacdo a prética dessa atividade fisica, estimulando um modo mais seguro e preventivo. A
identificacdo das lesbes em corredores ainda estimula os fisioterapeutas a desenvolverem

programas de tratamento mais eficazes para essa popula¢éo com o objetivo de diminuir o tempo
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de recuperagdo e promover a volta a pratica de forma mais segura (HESPANHOL JUNIOR et
al, 2012).

Metanalises de estudos observacionais podem fornecer uma ferramenta para ajudar
a entender e quantificar as fontes de variabilidade nos resultados entre os estudos e sinalizar de
forma precisa as lacunas existentes na literatura que ainda necessitam de maior investigacdo
(STROUP et al, 2008).

Do conhecimento dos autores nao existe no Brasil dados compilados de maneira
criteriosa e sistematica sobre prevaléncia de lesdes em corredores de rua recreacionais. Como
visto, informacdes sobre o tema sdo importantes para diminuir os custos, absenteismo laboral,
repercussdes emocionais e descontinuidade dos treinamentos. Além disso, podem fornecer
subsidios para profissionais de salde e empresas de assessoria esportiva na elaboracdo de
estratégias de prevencao e reabilitacdo, além da elaboracéao de politicas publicas que incentivam

a promogdo de saude.
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2- OBJETIVOS

2.1 OBJETIVO GERAL

Estimar a prevaléncia de lesdes em corredores recreacionais brasileiros.

2.2 OBJETIVOS ESPECIFICOS

-Analisar o risco de viés dos estudos elegiveis;

-Investigar a relacdo entre as caracteristicas de treinamento (frequéncia semanal, distancia
percorrida e tempo de pratica de corrida) com o surgimento das lesoes;

-Verificar a influéncia do sexo na prevaléncia de lesoes;

-Avaliar os locais anatdmicos mais acometidos (quadril, joelho e tornozelo);

-Verificar os tipos de lesdes mais frequentes (lesdes musculares, inflamatdrias, Osseas e

ligamentares).
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3 METODOS

3.1 DELINEAMENTO DO ESTUDO

Trata-se de uma revisdo sisteméatica com metanélise. A metodologia seguiu as
recomendagfes do manual Joanna Briggs Institute Reviewers (The Systematic Review of
Prevalence e Incidence Data) (Munn et al., 2014), as diretrizes do grupo MOOSE (Meta-
analysis of Observational Studies in Epidemiology) (Stroup et al., 2000) e Cochrane
Collaboration (Higgins et al, 2011). A presente revisdo sistematica foi reportada conforme o
checklist PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
(Moher et al, 2009).

3.2 CRITERIOS DE ELEGIBILIDADE

Foram incluidos os estudos realizados no Brasil que investigaram a prevaléncia no
ponto, no periodo ou ao longo da vida de lesbes em corredores de rua recreacionais de ambos
0s sexos, com idade > 18 anos. Para tanto, foi considerado como corredor recreacional aquele
que pratica a atividade por prazer e saude sem ser remunerado (NATIONAL RUNNER
SURVEY, 2013). Foram considerados estudos independentemente da duracdo dos sintomas de
lesdo (ou seja, aguda, subaguda ou crbnica). Foram excluidos estudos de revisdo sistematica,
estudos cujas amostras eram de atletas profissionais e triatletas e os artigos duplicados em mais
de uma base de dados. Quando mais de um estudo reportou a prevaléncia de lesdes utilizando
uma mesma amostra, foi incluido apenas o estudo que possuiu 0 maior tamanho amostral. Para
esclarecer duvidas sobre informacdes de elegibilidade dos artigos, os autores foram
contactados.

Foram avaliados titulos e resumos a partir das pesquisas e 0s textos completos
potenciais para inclusdo foram avaliados pelos critérios de elegibilidade por dois revisores

independentes (WPB e JEF) e um terceiro revisor (DCF) equacionou as divergéncias.

3.3 ESTRATEGIA DE BUSCA

Foram realizadas buscas eletronicas do registro mais antigo até a data que antecedeu a

submisséo do artigo. Foram utilizadas as seguintes bases de dados: SciELO, LILACS, Medline
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(via Ovid) e WEB OF SCIENCE, sem restricdo de idioma. Além disso, uma segunda pesquisa
foi conduzida na literatura relacionada usando o Google Académico e listas de referéncia de
todos os estudos elegiveis. A estratégia de busca utilizou os descritores em inglés e portugués
relacionados com “prevaléncia”, “epidemiologia”, “lesdao”, ‘“corredores®, ‘“corredores
recreacionais” e “Brasil” definidos de acordo com o dicionério de termos MeSH (Medical
Subject Heading Terms) e combinados entre si, utilizando-se os operadores boleanos AND/OR

para agregar todos os descritores (ANEXO A).

3.4 EXTRACAO DE DADOS

A extracdo de dados relevantes ao tema em questéo foi realizada por dois revisores
independentes (WPB e JEF) que utilizaram um formulério de extracdo de dados pré-definido e
as discordancias foram resolvidas por um terceiro revisor (DCF).

Os dados extraidos incluiram a identificacdo do estudo, definicdo da lesdo, os
participantes e as medidas de prevaléncia. Para as medidas de prevaléncia, foram extraidas a

porcentagem e o numero absoluto de eventos (lesdes).

3.5 ANALISE ESTATISTICA

Os dados foram inicialmente analisados por meio de estatistica descritiva atraves
de medidas de tendéncia central (média e desvio-padréo) para as variaveis continuas e por meio
de medidas de frequéncia absoluta (n) e relativa (%) para as variaveis categoéricas. As
estimativas de prevaléncia e seus respectivos intervalos de confianca foram obtidos a partir do
tamanho total da amostra e o nimero de eventos (lesdes) para cada estudo incluido na revisao.
As estimativas de prevaléncia foram fornecidas em porcentagens (proporgéo x 100) (Munn et
al, 2014).

A estatistica 12 foi usada para avaliar a homogeneidade entre os estudos. Efeitos
agrupados foram estimados usando o modelo de efeitos aleatérios. Um gréafico de funil foi
usado para mostrar viés de publicacao e os testes de Begg-Mazumdar e Egger foram realizados
para verificar a significancia estatistica dos resultados do grafico em casos potenciais
(HIGGINS; GREEN, 2011).

Apdbs a estimativa da prevaléncia das lesbes em corredores recreacionais, dois

revisores independentes (WPB e JEF) avaliaram o risco de viés para cada estudo, utilizando um
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instrumento validado, que inclui 10 itens que abordam a avaliagéo do risco de vieses em estudos
de prevaléncia (Munn et al, 2014). Cada item foi classificado como 'sim’, 'ndo’, 'ndoclaro’ de
acordo com a informacdo dada pelo estudo, permitindo uma pontuacdo maxima positiva de 10
pontos. Um terceiro revisor (DCF) resolveu potenciais divergéncias (ANEXO B). Em seguida,
foi realizada uma andlise sensitiva para investigar a relagdo entre as caracteristicas de
treinamento (frequéncia semanal, distancia percorrida e tempo de préatica de corrida) com o
surgimento das lesdes. Sequencialmente, foram realizadas analises de metaregressdo para
verificar a influéncia do sexo na prevaléncia de lesdes, avaliar os locais anatdbmicos mais
acometidos (quadril, joelho e tornozelo) e verificar os tipos de lesbes mais frequentes (lesbes
musculares, inflamatorias, 6sseas e ligamentares).

O nivel de significancia adotado foi de 5% para todos os procedimentos estatisticos.
Todas as andlises estatisticas foram realizadas utilizando o programa Comprehensive Meta-
Analysis v. 3.3.070 (Biostat Inc., Englewood, NJ, USA).
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4 RESULTADOS
4.1 ARTIGO CIENTIFICO

Os resultados e discussdo estdo apresentados no formato de artigo cientifico, submetido
ao periddico Revista Brasileira de Medicina do Esporte , comprovante no anexo C, com o titulo
“PREVALENCE OF INJURIES IN BRAZILIAN RECREATIONAL STREET RUNNERS: A
METANALYSIS”.
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RESUMO

A corrida de rua € uma modalidade de facil acesso, baixo custo e simples de ser
praticada, por isso € um fendmeno social contemporaneo. O comprometimento
musculoesquelético pode significar afastamento por periodos prolongados e
absenteismo do trabalho. O objetivo deste estudo foi estimar a prevaléncia de lesbes
em corredores recreacionais brasileiros. Foi realizada uma reviséo sistemética com
metandlise de estudos brasileiros que investigaram a prevaléncia no ponto, no periodo
ou ao longo da vida de lesdes em corredores de rua recreacionais, de ambos 0s sexos,
com idade = 18 anos. Foram excluidos estudos de reviséo sistematica, com atletas
profissionais ou triatletas e os artigos duplicados em mais de uma base de dados. As
buscas eletronicas foram feitas nas bases de dados SciELO, LILACS, Medline (via
Ovid) e WEB OF SCIENCE e Google Académico. Foram utilizados os descritores
prevaléncia, lesdo, corredores recreacionais e Brasil. Foram incluidos 23 estudos na
revisao, totalizando 3786 corredores, com uma prevaléncia de lesdes de 36,5% (IC
95% 30,8- 42,5%). A distancia percorrida por semana superior a 20 Km foi uma
variavel preditiva de lesdes. A maioria dos individuos lesionados é do sexo masculino,
28,3% (IC 95% 22,5-35,0%). O joelho foi o local anatdmico mais acometido, com uma
prevaléncia de 32,9% (IC 95% 26,7-39,6%) e as lesdes musculares foram as mais
frequentes, com prevaléncia de 27,9% (IC 95%18,2-40,1%). Esta reviséo € a primeira
metanalise nacional a investigar a prevaléncia de lesbes em corredores recreacionais.
As estimativas fornecem evidéncia de qualidade moderada de que a prevaléncia de é
36,5% e sinaliza para a necessidade de elaboracao de estratégias preventivas, bem
como para a integracao entre os profissionais de saude para o desenvolvimento de
programas de treinamento e reabiltacédo mais assertivos.

Palavras-Chave: Prevaléncia, lesdo, corrida
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ABSTRACT

Street running is an accessible, low-cost form of exercise. However, the occurrence of
musculoskeletal injuries may hinder regular practice. This research aimed at
estimating the prevalence of injuries in Brazilian street runners and the associated
factors. A metanalysis of Brazilian studies was performed to investigate the prevalence
and risk factors of injuries in male and female recreational street runners aged = 18
years. From this, we excluded systematic review studies, research performed in
professional athletes or triathletes, and duplicate articles. The following databases
were used: SciELO, LILACS, Medline (via Ovid), Web of Science, and Google Scholar.
Keywords such as “prevalence,” “injury,” “recreational street runners,” and “Brazil”
were used. Prevalence analysis was performed using the random effect model, and a
funnel plot was used to assess publication bias. Then the Begg-Mazumdar and Egger
tests were applied to quantify the graph results. The Prevalence Critical Appraisal
Instrument was used to evaluate the methodological quality of the studies. Associated
factors were analyzed with metaregression analysis. Twenty-three studies with 3,786
runners were included in the review. The prevalence of injury was 36.5% (95%
confidence interval [CI] 30.8-42.5%), and a running distance per week greater than 20
km was a predictive variable of injuries. A higher prevalence of injuries was observed
in men than in women (28.3%, 95% CI 22.5-35.0%), the knee was the most affected
site of injury (32.9%, 95% CI 26.7-39.6%), and muscle injuries were the most frequent
type of injury (27.9%, 95% CI 18.2-40.1%). This is the first national metanalysis
performed to investigate the prevalence of injuries in recreational street runners.
Estimates provide evidence of moderate quality that the prevalence of is 36.5% and

signals the need for elaboration of preventive strategies, as well as for the integration
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among health professionals for the development of more assertive training and

rehabilitation programs.

Key words: Prevalence, injury, running
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RESUMEN

La carrera de calle es una modalidad de facil acceso, bajo costo y simple de ser
practicada, por eso es un fendmeno social contemporaneo. ElI compromiso
musculoesquelético puede significar alejamiento por periodos prolongados y
absentismo del trabajo. El objetivo de este estudio fue estimar la prevalencia de
lesiones en corredores recreacionales brasilefios. Se realizd una revision sistematica
con metandlisis de estudios brasilefios que investigaron la prevalencia en el punto, en
el periodo oa lo largo de la vida de lesiones en corredores de calle recreacionales, de
ambos sexos, con edad = 18 anos. Se excluyeron estudios de revisidn sistematica,
con atletas profesionales o triatletas y los articulos duplicados en mas de una base de
datos. Las busquedas electronicas fueron hechas en las bases de datos SciELO,
LILACS, Medline (via Ovid) y WEB OF SCIENCE y Google Académico. Se utilizaron
los descriptores prevalencia, lesion, corredores recreacionales y Brasil. Se incluyeron
23 estudios en la revision, totalizando 3786 corredores, con una prevalencia de
lesiones del 36,5% (IC 95% 30,8- 42,5%). La distancia recorrida por semana superior
a 20 Km fue una variable predictiva de lesiones. La mayoria de los individuos
lesionados es del sexo masculino, el 28,3% (IC 95% 22,5-35,0%). La rodilla fue el
lugar anatémico mas afectado, con una prevalencia del 32,9% (IC 95% 26,7-39,6%) y
las lesiones musculares fueron las mas frecuentes, con prevalencia del 27,9% (IC 95%
18,2 a 40,1%). Esta revisién es el primer metandlisis nacional en investigar la
prevalencia de lesiones en corredores recreacionales. Las estimaciones proporcionan

evidencia de calidad moderada de que la prevalencia es de 36,5% y sefiala para la
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necesidad de elaborar estrategias preventivas, asi como para la integracion entre los
profesionales de salud para el desarrollo de programas de entrenamiento y

rehabilitacién mas asertivos.

Palabras clave: Prevalencia, lesion, carrera



26

INTRODUCTION

Street running is an accessible, low-cost, simple form of exercise, and it is
a contemporary social phenomenon'2. A regular running practice provides several
health benefits. However, when performed improperly or unguided, it might cause
injury®4. Injuries in street runners lead to work absenteeism, increased demand for
health services, and discontinuity in training or competitions®.

In a recent study, Smits et al® evaluated absenteeism and health care after
the occurrence of running-related injury over a period of six weeks. One hundred
eighty-five subjects participated in the study. Work absenteeism was observed in 4%
of individuals, and 51% sought a health professional. In another study, researchers
investigated the economic burden of running-related injuries in Dutch athletes. One
thousand six hundred ninety-six individuals participated in the study, and the incidence
of injuries was observed in 272 cases. Health care injuries expenses were R$ 207.30
in addition to R$ 95.70 for work absenteeism’. In a similar study design that included
53 Dutch street runners, injuries were observed in 41 cases. Health care expenses for
the treatment of these injuries and paid work absenteeism accounted for R$ 630.708.
In Brazil, we did not find data on this subject.

In a prospective cohort study of 200 Brazilian recreational street runners,
Hespanhol Junior et al® revealed that the incidence of injuries might increase from 31%
over three months to 51% over a year. This high injury rate culminates in the
discontinuity of training or competitions, and aggravates the harm resulting from a
sedentary lifestyle, which is a worldwide concern'®. Musculoskeletal injuries in street
runners might also cause a psychosocial impact and reduce the level of motivation to
continue sports activity. The occurrence of an injury might also cause anxiety, low self-

esteem, excessive anger, obsession to return to sports with premature training
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resumption, worsening of the injury, and a feeling of helplessness while treating the
injuryt.

Determining the prevalence of injuries in street runners and the associated
risk factors could contribute to reducing work absenteeism and the demand for health
services, and encourage regular sports activity. In addition, the information may be
used to define preventive strategies and improve rehabilitation programs.
Systematically and critically compiled data on the prevalence of injuries in recreational
street runners in Brazil do not exist.

Therefore, the objectives of this metanalysis were to investigate the
prevalence of injuries in Brazilian recreational street runners; to analyze the risk of bias
in eligible studies; to investigate the relationship between training characteristics and
the onset of injuries; to verify the gender influence on the prevalence of lesions; to

identify the most affected anatomic sites and the most common type of lesions.

METHODS
Design

We performed a systematic review and meta-analysis. The methodology
followed the recommendation of the Joanna Briggs Institute Reviewers’ Manual (The
Systematic Review of Prevalence and Incidence Data)!?, guidelines of the MOOSE
group (Meta-analysis of Observational Studies in Epidemiology)!® and Cochrane
Collaboration'4. Additionally, this systematic review was reported according to the
PRISMA checklist (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses)®.



28

Eligibility criteria

We included all studies conducted in Brazil that investigated the prevalence
at the point, during or throughout the life of injuries in recreational street runners of
both genders, aged 218 years. A recreational street runner was defined as someone
who practices this activity for pleasure and health benefits without remunerationé. We
included studies regardless of the severity of the symptoms of injury (i.e., acute,
subacute, or chronic). Systematic review studies, studies performed with samples of
professional athletes and triathletes, and duplicate articles in more than one database
were excluded from this investigation. When the same sample was used to report the
prevalence of injuries in more than one study, only the work presenting the largest
sample size was included in this research. For questions about an article’s eligibility,

we contacted the authors.

Titles and abstracts were reviewed initially. The inclusion of full potential
texts was evaluated by two independent reviewers (WPB and JEF), according to the
eligibility criteria, and a third reviewer (DCF) resolved the differences.

Search strategy

Electronic searches were conducted from the oldest record until the date
preceding the submission of the article. We used the following databases: SciELO,
LILACS, Medline (via Ovid), and Web of Science without language restriction. In
addition, a second review of related literature was performed using Google Scholar

and the reference lists of all eligible studies. The search strategy used the following

injury,

”

English and Portuguese keywords: “prevalence,” “epidemiology, street

runners,” “recreational runners,” and “Brazil,” which were Medical Subject Headings.
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These keywords were also combined with each other using Boolean operators and/or
added to all descriptors.
Data extraction

Two independent reviewers (WPB and JEF) extracted relevant data of the
study subjects using a pre-defined data extraction form, and disagreements were
solved by a third reviewer (DCF).

The following data were extracted: the type of study, definition of injury,
number of participants, and prevalence of injury. For the prevalence of injury, the
percentage and absolute number of events (injuries) were extracted.

Statistical analysis
The data were initially analyzed using descriptive statistics. Prevalence

estimates and their respective confidence intervals (ICs) were obtained from the total
sample size and the number of events (injuries) for each study included in the review.
Prevalence estimates are expressed as percentages (proportion x 100)*2,

The I? statistic was used to assess homogeneity between studies. Grouped
effects were estimated using the random effect model. A funnel plot was used to
determine publication bias. The Begg-Mazumdar and Egger tests were performed to
verify the statistical significance of plot results in potential cases.

After estimating the prevalence of injuries in recreational runners, two
independent reviewers (WPB and JEF) evaluated the risk of bias for each study using
a validated instrument that included 10 items, which assessed the risk of bias in

prevalence studies'?. Each item was classified as “yes,” “no,” and “not clear” according
to the information given in the article, and a maximum positive score of 10 points was

permitted. A third reviewer (DCF) resolved potential disagreements.
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Subsequently, metaregression analyses were performed with the aim to

investigate the relationship between training characteristics (frequency of running

[weekly], running distance, and running experience [years]) and the onset of injuries,

to verify the effect of sex on the prevalence of injuries, to evaluate the most affected

anatomic sites (e.g., the hip, knee, and ankle), and to verify the most frequent types of
injuries (muscular, inflammatory, bony, and ligament injuries).

The level of significance was 5% for all statistical tests. All statistical

analyses were performed using the Comprehensive Meta-Analysis program, version

3.3.070 (Biostat Inc., Englewood, NJ, USA).
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RESULTS
Four hundred forty-eight studies were investigated. Of these, 54 were

eligible for full-text analysis, and 16 were excluded after evaluating the full-text article.
Of the excluded articles, 13 were systematic reviews that used samples from
professional runners and triathletes, and three other studies had duplicate samples.
An additional 15 studies were excluded because they were found in duplicate

databases. The flow chart of studies is shown in Figure 1.



Figure 1. Flowchart of included studies

Selected titles and abstracts (n = 448)

Studies excluded after analysis of titles /
abstracts (n = 394)

Potentially relevant studies for full text
evaluation (n = 54)

Studies excluded after evaluation of full text

v

¢ systematic reviews (n=7)

e samples of professional athletes (n = 3)
¢ samples of triathletes (n=3)

¢ duplicate studies (n = 15)

¢ repeated sample studies (n = 3)

v

Studies included in the review
(n=23)




33

Description of the included studies
Of the 23 included studies, 20 were performed using samples collected from
both sexes. Among 3,786 participants, 2,605 were men. Twenty studies were cross-
sectional, and three were prospective cohort investigations with prevalence data
reported. The articles were published from 2009 to 2017. Table 1 shows that only 10
studies provided a definition of injury, and 13 studies did not present enough data to
extract injury prevalence information in relation to participants’ sex. The prevalence of

injury ranged from 20% to 65.9% among the studies.



Table 1. Descriptive analysis of the characteristics of included studies ( n = 23).

Participants Prevalence %
Definition of Injury n (F/M),
Studies age + SD Total F M
Abiko et 162 (70/92) 47,5 155 | 32
al, 35,5+ years
201716
Araujo et Event occurred 204 (87/117) 41,6
al, during a training / 32,6 +9,3
2015 competition that years
caused the athlete
to miss the next
training /
competition
Campos Damage caused by | 139 (61/78) 37
et al, physical trauma 36,6 + 8,6
20161 suffered by body years
tissues
Fernandes Any 107 (22/85) 21,5
D; musculoskeletal 38,3+£9,9
Lourenco | distress that has led years
TF; the runner away
Simdes from practice /
EC, competitions for at
20141° least a week
Ferreira et 100 (27/73) 40 10 30
al, 34,7+ 11,4
20120 years
Hespanhol Any pain of 200 (--/--) 55
Junior et musculoskeletal 43+ 10,5
al, 201210 origin related to years
running practice
severe enough to
prevent the
performance of a
workout
Hespanhol Any pain of 191 (50/141) 31 6 25
Junior et musculoskeletal 42,8 £10,5
al, 2013° origin related to years
running practice
severe enough to
prevent the
performance of a
workout
Hino et al, Any pain or injury 293 (66/227) 28,5 55 | 23
200921 that has excluded

34



participation in

training /
competitions
Ishida et 94 (0/94) 34 34
al, 39 £ 13 years
20136
Lopes et 1049 22 7 15
al, (253/796)
201122 39 + 11 years
Oliveira et 77 (34/43) 32,5
al, | e
201223
Oliveira 30 (8/22) 60 13 47
EGA; 27,7 8,1
Santos- years
Filho SD,
20184
Pazin et The one that has 115 (0/115) 37,7
al, led tothe | ----ememee-
2008%° interruption of
training due to
muscle or
osteoarticular
impairment for at
least two days
Pileggi et 18 (5/13) 50 11,2 | 38,8
al, 201026
Purim et Musculoskeletal 220 (54/166) 65,9
al, condition, pain or 38,4+ 11,3
201427 inability to practice / years
competitions
Rangel et 88 (32/56) 43,2
al, 35,5+ 9,7
201628 years
Rios et al, 123 (35/88) 21,95
20172° 31,4 +11,0
years
Rolim et 50 (24/26) 20 6 14
al, 2015%0 37,4+

35



36

Salicio et --- 101(43/58) 37,7
al, 20173 339+8

years
Saragiotto 95 (30/65) 45
etal, 40,1+ 12,6
201432 years
Saragiotto Any pain of 19 (4/15) 21
et al, musculoskeletal 39,3 19,3
20163 origin attributed to years

running, severe
enough to prevent

the runner from
performing at least
one training session

Souza et Event that limits the | 154 (39/115) 37 52 | 318
al. athlete's | -
201434 participation for at

least one day
Yamato et 155 (35/120) 25,1
al, 38,0+ 10,0
20113° years

Prevalence of injuries in Brazilian recreational street runners

According to the meta-analysis of 23 studies, the prevalence of injuries was
36.5% (95% CI 30.8-42.5%). The I? value of 0.0 revealed a low heterogeneity among

the studies (Figure 2).
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Figure 2. Forest plot of the prevalence meta-analysis of lesions and their respective

confidence intervals.

Study name Statistics for each study Eventrale and 95% Cl

Event Lower nggr

rate limit mit Z-Value p-Value

Abiko et al,2017 0.457 0382 0534 -1.093 0274 @
Aaiijo et al, 2015 0416 0350 0.485 -2.388 0.017 -@-
Campos et al, 2016 0.370 0.294 0453 -3.029 0.002 -
Fernandes et al, 2014 0.215 0.147 0.303 -5.503 0.000 -
Ferreira et al, 2012 0.400 0309 0.499 -1.986 0.047 —E—
Hespanhol Junior etal, 2012 0.550 0.481 0618 1.412 0.158 B
Hespanhol Junior etal, 2013 0.310 0.248 0379 5.114 0.000 =
Hino et al, 2009 0.285 0.236 0.339 7431 0.000 -
Ishida et al, 2013 0.340 0252 0.441 -3.046 0.002 o
Lopes et al, 2011 0.220 0.196 0246  -16.981 0.000 =
Oliveira et al, 2012 0.325 0230 0.437 -3.004 0.003 —m—
Oliveira; Santos-Filho 2018 0.600 0.419 0.757 1.088 0277 —m—
Pazin et al, 2008 0377 0293 0.469 2611 0.009 =
Pileggi et al, 2010 0.500 0.284 0.716 0.000 1.000 —
Purim et al, 2014 0.659 0594 0.719 4,632 0.000 -
Rangel et al, 2016 0.432 0333 0.537 1272 0203 ——
Rios et al, 2017 0.219 0.155 0.301 5,832 0.000 -
Rolim et al, 2015 0.200 0.111 0.333 3921 0.000 -
Salicio et al, 2017 0377 0.288 0475 -2.446 0014 —_—
Saragiotto et al, 2014 0.450 0.353 0,551 0973 0.331 —=—
Saragiotto et al, 2016 0.210 0.081 0.445 -2.352 0.019 e
Souza et al, 2014 0.370 0.297 0.449 3.189 0.001 -
Yamato et al, 2011 0.251 0.189 0325 5,902 0.000 T

0.365 0.308 0425 4322 0.000 s




Risk assessment of bias
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Table 2 shows the risk assessment of bias of the included articles. The

methodological quality varied from 5 to 9 points.

Table 2: Methodological quality of included studies (n = 23).

Studi 123 4 10 |Scores (0-10)
Abiko et al'® Y U NN Y 5
Araujo et al'’ Y [Y N N Y 5
Campos et al'8 Y [Y N N U b
Fernandes et al'® Y Y NN Y 5
Ferreira et al?° Y Y N Y Y 8
Hespanhol Junior et al'® Y [Y N N Y 6
Hespanhol Junior et al® Y Y N N Y [7
Hino et al?! Y IY N N Y 6
Ishida et al® Y Y N Y Y 8
Lopes et al?? Y Y IY Y Y 9
Oliveira et al?3 Y Y N U Y b5
Oliveira;Santos Filho?* Y Y N N Y 5
Pazin et al?® Y Y Y N N 6




Pileggi et al?® YYNYYYYYY)Y P9
Purim et al?’ Y Y NNINIF Y NI 6
Rangel et al?® YYINNNIYNYNI]Y b
Rios et al?® YY NNINIF Y NUIF )Y 5
Rolim et al3® YIYNUNIFNFYYUY 5
Salicio et al®! YIYNUNIFNUIFY]Y 5
Saragiotto et al®*? YYNYIY YNYNY]Y B8
Saragiotto et al®® YYNYNYNYYNYIY B8
Souza et al® YIYNY U NNNJY 5
Yamato et al®® YIYNNUNYNFYI)Y B

. Was the sample representative of the target population?
. Were study participants recruited in an appropriate way?
. Was the sample size adequate?

. Were the study subjects and setting described in detail?

o b~ W N P

. Is the data analysis conducted with sufficient coverage of the identified sample?

6. Were objective, standard criteria used for measurement of the condition?
7. Was the condition measured reliably?

8. Was there appropriate statistical analysis?

9

. Are all important confounding factors/ subgroups/differences identified and
accounted for?

10. Were subpopulations identified using objective criteria?
Y =yes; N =no; U = unclear
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The funnel plot analysis showed no publication bias. Results of the Begg-
Mazumdar (p = 0.270) and Egger tests (t=1.21, df=21, p=0.118) were not significant

(Figure 3).

Figure 3. Funnel graph of the standard error by event rate (n = 23).

Funnel Plot of Standard Error by Logit event rate

Standard Error

Logit ewvent rate

Analysis of the relationship between training characteristics and the occurrence

of injury

The descriptive analysis showed that six studies showed a relationship
between a running distance of 20 km or more per week and the occurrence of injuries,
five studies showed a relationship between running experience of more than five years
and the occurrence of injuries, and only four studies showed a relationship between a
weekly training frequency greater than or equal to three days and the occurrence of
injuries. Six studies did not investigate the effect of training variables and the

occurrence of injuries. These research studies only analyzed training variables
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according to the entire sample, without distinction between injured and non-injured

individuals, with the aim of describing the training profile of all runners.

Prevalence of injury in recreational male and female street runners

The prevalence of injury among male street runners was 28.3 (95% CI 22.5-
35.0%), whereas that among female street runners was 9.1% (95% CI 5.3-15.2%). The
12 value was 50 for men and that for women was 0.0, indicating moderate and low

heterogeneity, respectively.

Affected anatomical sites

The prevalence of knee injury was 32.9% (95% CI 26.7-39.6%), that of
ankle injury was 17.7% (95% CI 11.2-26.9%), and that of hip injury was 13.3% (95%

Cl 6.9-24.1%). The 12 value of 0.0 revealed low heterogeneity between those results.

Most common types of injuries

The prevalence of muscle injuries, which included sprains, stretches and
contractures, was 27.9% (95% CI 18.2-40.1%). The prevalence of ligament injuries,
such as sprains and dislocations, was 27.8% (95% CI 19.4-38.1%). Plantar fasciitis,
tendinitis, synovitis, bursitis, and medial stress syndrome of the tibia were grouped as
inflammatory lesions, and their prevalence was 26.5% (95% CIl 14.9-40.1%). Bone
injuries included fracture, chondromalacia patella and bone edema, and their
prevalence was 5.6% (95% CI 1.8-16.3%). The I?> value of 0.0 also revealed low

heterogeneity for the results obtained in this subgroup.
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DISCUSSION

This review is the first national metanalysis that was performed to
investigate the prevalence of injuries in 3,786 recreational street runners. The data
herein provide moderate quality evidence that the prevalence of injuries in recreational
street runners is 36.5%. The distance of running per week is a predictive variable of
injuries. Most injured individuals are men. The most affected anatomic site is the knee,

and the most common injuries are muscular injuries.

This review revealed a prevalence of injuries in Brazilian recreational street
runners of 36.5%. A similar value was reported by Von Rosen et al®*” in a study of 64
male and female participants, in whom the prevalence of injuries in street runners was
35.7%. Our findings are also consistent with the study published by Kluitenberg et al®®,
which included 1,696 male and female participants; 33.6% of the subjects reported
injuries. The prevalence rate in our study is also in line with the ranges proposed in the
systematic reviews published by Van Gent et al*® (19.4% to 79.3%) and Von der Worp
et al*® (20.6% to 79.3%). In soccer, the prevalence of injuries was 28.23% for teams
of professional juvenile athletes*', whereas the prevalence of musculoskeletal injuries
in crossfit athletes with an average age of 32 years was 30.2%%. The findings confirm
that running is associated with risks of musculoskeletal injuries; therefore, it is

important to define preventive strategies to promote safe running practice.

We highlighted the divergence of national studies regarding the definition of
injury. Most studies did not use a standard definition. Thus, several authors claimed
that some differences in injury rates were certainly linked to different definitions used
in each study??3943.44 corroborating our findings that the prevalence of injury ranged

from 20% to 65.9%. The lack of a standard definition hinders the comparison of studies.



43
Hence, a standard definition of running-related injury, specifically for street runners,

may contribute to reducing the large variations observed in reported injury rates.

Regarding training characteristics, the running distance was the main
variable related to the onset of injuries. Van Poppel et al*®> and Van der Worp et al*°
also found a positive correlation between injuries and runners running distances
greater than 20 kilometers per week. However, studies pointed out that other training
characteristics may also predispose individuals to develop injuries, such as previous
injuries and running speed®3%46, Therefore, it is necessary to conduct longitudinal

studies to investigate these variables.

In relation to sex, the present study’s results showed that most runners are
men and that the prevalence of injuries is also higher in this sex. A higher percentage
of men was also observed in previous studies®3"46, which may be related to social
structure since women have a double working day. It may also be associated with the
characteristics of running itself, as it is a sport with greater impact and low
socialization’. It has been suggested that inadequate flexibility, muscle imbalances,
and deficits in neuromuscular coordination may cause inadequate movement patterns,
which increase the risk of injuries in men*®. Additionally, the risk profile in men could
be also related to the higher running speed and greater distance of running per

week40:49,

Concerning the anatomical region, we observed that the knee is the most
affected site of injury, with a prevalence of 33.5%. A similar value was reported by Van
Poppel et al*® (31.1%) for knee injuries in 713 subjects. The literature indicates that the
high rate of knee injuries in recreational runners is related to mechanical overload

caused by the impact of running3*4°%5°, The magnitude of impact forces acting on the
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lower limbs during running can range from one and a half to three times one’s body
weight>l. However, there is evidence that running practice is a protective factor for
knee and hip osteoarthritis in recreational street runners compared to sedentary
individuals and professional runners. This is because the weekly running distance of
recreational runners is generally less than 20-40 km, and their running experience is
about 15 years®2°3, We infer that knee pain has a multifactorial origin, such as load
and training volume, body mass index, concomitant practice of another type of
exercise, biomechanical alterations, soil type and footwear, and other factors that must

be considered to prevent knee pain.

Regarding the type of injuries, muscle consequences showed the highest
prevalence rate, 27.9%, followed by ligament injuries, 27.8%, inflammatory injuries,
26.6%, and bony injuries, 5.6%. In the study published by Hespanhol Junior et al’,
29.5% of subjects had inflammatory injuries and 30.3% had muscle injuries. Nielsen et
al>* reported that inflammatory injuries accounted for 38%, muscle injuries comprised
20%, and bone lesions accounted for 6%. Baumann et al®® suggested that muscle
injuries in runners result from eccentric muscle actions, the generation of more muscle
torque, and activation of fewer motor units for a particular load. This causes a high
degree of mechanical stress on activated muscle fibers, failure in the excitation
contraction coupling, and damage of muscle structures. Poorly supplied tissues, such
as ligaments, are also particularly at risk, since they adapt slowly to an increase in

mechanical load“°.

The limitations of the study include the moderate quality of evidence and

lack of standard collected information, thus compromising a more detailed
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interpretation of the data. Longitudinal studies are needed to comprehensively

investigate predictive factors of injury.
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CONCLUSIONS

This study showed that 36.5% of Brazilian recreational runners have already
suffered injuries. This moderate prevalence indicates the need for the elaboration of
preventive strategies, as well as for the integration among health professionals for the

development of more assertive training and rehabilitation programs.
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5 CONSIDERACOES FINAIS

Metanélises de estudos observacionais fornecem uma ferramenta para quantificar
as fontes de variabilidade nos resultados entre os estudos. Encontramos uma prevaléncia
relativamente alta de lesdes em corredores recreacionais. E notavel que a falta de padronizacéo
entre os estudos interfere neste valor, e levanta preocupacdes se na verdade este indice ndao
possa ser maior. E preciso que haja um direcionamento metodoldgico e que os estudos
contemplem o maior nimero de informacGes possiveis a fim de determinar com maior precisao
os fatores preditivos de lesdes.

Nosso estudo foi o primeiro a compilar estes dados e forneceu ferramentas
necessarias para que novos estudos investiguem as lacunas da literatura de forma mais
criteriosa. Os beneficios da corrida sdo sobressalentes aos seus maleficios. Por isso direcionar
as pesquisas para a identificacdo dos fatores de risco de lesdes é fundamental para tracar
estratégias de prevencao.

Durante as buscas, nos deparamos com diversas dificuldades. A primeira delas foi
em relagéo aos conceitos de prevaléncia e incidéncia, pois diversos estudos trazem 0s mesmos
como sindnimos. Assim, ndo foi possivel realizar uma anélise de incidéncia de lesGes, j& que a
quase totalidade dos estudos traziam os dados de prevaléncia no periodo, intitulados de forma
equivocada como sendo dados de incidéncia. Além disso, muitos estudos ndo estavam
indexados nas principais bases de dados. Muitos foram encontrados pelo Google Académico
em revista sem fator de impacto.

A falta de padronizacdo para as variaveis investigadas entre os estudos e auséncia
de algumas informacdes coletadas foi um fator que marcou a extracdo dos dados e levantou a
necessidade de se uniformizar algumas varidveis nos estudos que envolvam corredores
recreacionais.

Um outro ponto que chamou atencdo foi em relacdo as definicGes de lesdo, que sdo
as mais diversas entre 0s estudos, e até mesmo as definicbes de corredor profissional,
recreacional, de elite, atleta e ndo atleta. Podemos perceber que estes conceitos ndo estdo claros

entre 0s pesquisadores.
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ANEXO

ANEXO A. Estratégias de busca em bases de dados

PubMed

1. prevalence.mp. or prevalence/

2. incidence.mp. or Incidence/

3. epidemiology.mp. or Epidemiology/
4.1or2or3/ AND

6. Injury/ AND

7. Runnig.mp.

8. Recreational running

9.7 or 8 AND

10. Brazil

WEB OF SCIENCE

1. Prevalence or incidence AND
2. running injury AND

3. Brazil

LILACS
(tw:((prevalence) or (incidence) or (epidemiology)) AND (tw:((running)) AND((injury))
AND ((Brazil))

SCIELO
(tw:((prevalence) or (incidence) or (epidemiology)) AND ((running)) AND ((injury)) AND
((Brazil))

GOOGLE ACADEMICO

Prevaléncia e incidéncia de lesdo em corredores recreacionais.
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ANEXO B: Ferramenta para a avaliacdo dos riscos de viés

Risco de viés - manual Joanna Briggs Institute Reviewers (The Systematic Review of

Prevalence e Incidence Data) (Universidade de Adelaide).

JBI Critical Appraisal Checklist for Studies Reporting Prevalence
Data

Reviewer Date

Yes No  Unclear Not
applicable
1. Wasthe sample representative of the target population?
2. Were study participants recruited in an appropriate way?

3. Was the sample size adequate?

4. Were the study subjects and the setting described in
detail?

5. Was the data analysis conducted with sufficient coverage
of the identified sample?

6. Were objective, standard criteria used for the
measurement of the condition?

7. Was the condition measured reliably?
8. Was there appropriate statistical analysis?

9. Are all important confounding factors/ subgroups/
differences identified and accounted for?

10. Were subpopulations identified using objective criteria?

O 0t 0O 0O oogooaof
O 0o 0O O OoooAof
O 000 0O 0O OoO00AO0
O 000 0O 0O OoO00AO0

Answers: Yes, No, Unclear or Not/Applicable
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JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data

1. Was the sample frame appropriate to address the target population?

This question relies upon knowledge of the broader characteristics of the population of interest
and the geographical area. If the study is of women with breast cancer, knowledge of at least
the characteristics, demographics and medical history is needed. The term “target population”
should not be taken to infer every individual from everywhere or with similar disease or
exposure characteristics. Instead, give consideration to specific population characteristics in the
study, including age range, gender, morbidities, medications, and other potentially influential
factors. For example, a sample frame may not be appropriate to address the target population if
a certain group has been used (such as those working for one organisation, or one profession)
and the results then inferred to the target population (i.e. working adults). A sample frame may
be appropriate when it includes almost all the members of the target population (i.e. a census,

or a complete list of participants or complete registry data).

2.  Were study  participants  recruited in an  appropriate  way?
Studies may report random sampling from a population, and the methods section should report
how sampling was performed. Random probabilistic sampling from a defined subset of the
population (sample frame) should be employed in most cases, however, random probabilistic
sampling is not needed when everyone in the sampling frame will be included/ analysed. For
example, reporting on all the data from a good census is appropriate as a good census will
identify everybody. When using cluster sampling, such as a random sample of villages within
a region, the methods need to be clearly stated as the precision of the final prevalence estimate
incorporates the clustering effect. Convenience samples, such as a street survey or interviewing
lots of people at a public gatherings are not considered to provide a representative sample of
the base population.
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3. Was the sample size adequate?

The larger the sample, the narrower will be the confidence interval around the prevalence
estimate, making the results more precise. An adequate sample size is important to ensure good
precision of the final estimate. Ideally we are looking for evidence that the authors conducted
a sample size calculation to determine an adequate sample size. This will estimate how many
subjects are needed to produce a reliable estimate of the measure(s) of interest. For conditions
with a low prevalence, a larger sample size is needed. Also consider sample sizes for subgroup
(or characteristics) analyses, and whether these are appropriate. Sometimes, the study will be
large enough (as in large national surveys) whereby a sample size calculation is not required.
In these cases, sample size can be considered adequate.

When there is no sample size calculation and it is not a large national survey, the reviewers may
consider conducting their own sample size analysis using the following formula: (Naing et al.
2006, Daniel 1999)

n= Z2P(1-P) d2 Where: n= sample size Z = Z statistic for a level of confidence P = Expected
prevalence or proportion (in proportion of one; if 20%, P = 0.2) d = precision (in proportion of
one; if 5%, d=0.05)

Ref: Naing L, Winn T, Rusli BN. Practical issues in calculating the sample size for prevalence
studies Archives of Orofacial Sciences. 2006;1:9-14. Daniel WW. Biostatistics: A Foundation
for Analysis in the Health Sciences. Edition. 7th ed. New York: John Wiley & Sons. 1999.

4. Were the study subjects and setting described in detail?

Certain diseases or conditions vary in prevalence across different geographic regions and
populations (e.g. Women vs. Men, sociodemographic variables between countries). The study
sample should be described in sufficient detail so that other researchers can determine if it is

comparable to the population of interest to them.

5. Was data analysis conducted with sufficient coverage of the identified sample?
Coverage bias can occur when not all subgroups of the identified sample respond at the same
rate. For instance, you may have a very high response rate overall for your study, but the
response rate for a certain subgroup (i.e. older adults) may be quite low.
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6. Were valid methods used for the identification of the condition?

Here we are looking for measurement or classification bias. Many health problems are not
easily diagnosed or defined and some measures may not be capable of including or excluding
appropriate levels or stages of the health problem. If the outcomes were assessed based on
existing definitions or diagnostic criteria, then the answer to this question is likely to be yes. If
the outcomes were assessed using observer reported, or self-reported scales, the risk of over- or
under-reporting is increased, and objectivity is compromised. Importantly, determine if the
measurement tools used were validated instruments as this has a significant impact on outcome

assessment validity.

7. Was the condition measured in a standard, reliable way for all participants?

Considerable judgment is required to determine the presence of some health outcomes. Having
established the validity of the outcome measurement instrument (see item 6 of this scale), it is
important to establish how the measurement was conducted. Were those involved in collecting
data trained or educated in the use of the instrument/s? If there was more than one data collector,
were they similar in terms of level of education, clinical or research experience, or level of
responsibility in the piece of research being appraised? When there was more than one observer
or collector, was there comparison of results from across the observers? Was the condition

measured in the same way for all participants?

8. Was there appropriate statistical analysis?

Importantly, the numerator and denominator should be clearly reported, and percentages
should be given with confidence intervals. The methods section should be detailed enough for
reviewers to identify the analytical technique used and how specific variables were measured.
Additionally, it is also important to assess the appropriateness of the analytical strategy in terms
of the assumptions associated with the approach as differing methods of analysis are based on

differing assumptions about the data and how it will respond.

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

A large number of dropouts, refusals or “not founds” amongst selected subjects may diminish
a study’s validity, as can a low response rates for survey studies. The authors should clearly

discuss the response rate and any reasons for non-response and compare persons in the study to
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those not in the study, particularly with regards to their socio-demographic characteristics. If
reasons for non-response appear to be unrelated to the outcome measured and the characteristics
of non-responders are comparable to those who do respond in the study (addressed in question

5, coverage bias), the researchers may be able to justify a more modest response rate.

10. Were subpopulations identified using objective criteria?
Objective criteria should also be used where possible to identify subgroups (refer to question
6).
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