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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 study aimed at estimating the prevalence of injuries in Brazilian street runners
and the associated factors. A meta-analysis of Brazilian studies was performed to investigate the prevalence and
risk factors of injuries in male and female recreational street runners aged >18 years. We excluded systematic
review studies, research conducted on professional athletes or triathletes, and duplicate articles. The following
databases were used: SciELO, LILACS, PubMed, Web of Science, and Google Scholar. Keywords such as “preva-
lence,”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 meta-regression
analysis. Twenty-three studies with 3,786 runners were included in the review. The prevalence of injury was
36.5% (95% confidence interval [Cl] 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%
(C122.5-35.0%), the knee was the most affected site of injury (32.9%, 95% Cl 26.7-39.6%), and muscle injuries were
the most frequent type of injury (27.9%, 95% Cl 18.2-40.1%). This is the first national meta-analysis conducted
to investigate the prevalence of injuries in recreational street runners. Although the prevalence of injuries was
moderate, caution is required in terms of the weekly duration of running. Male runners are more susceptible,
and muscle and knee injuries are the most common. Level of evidence Il, Systematic review® of Level Il Studies.
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RESUMO

A corrida de rua é uma forma de exercicio acessivel e de baixo custo. No entanto, a ocorréncia de lesbes muscu-
loesqueléticas pode dificultar a prdtica reqular. O objetivo deste estudo foi estimar a prevaléncia de lesées em corre-
dores de rua brasileiros e os fatores associados. Foi realizada uma metandlise de estudos brasileiros para investigara
prevaléncia e os fatores de risco de leséo em corredores de rua amadores, de ambos os sexos, com idade > 18 anos.
Foram excluidos estudos de reviso sistemdtica, pesquisas com atletas profissionais ou triatletas e os artigos duplicados.
As buscas eletrénicas foram feitas nos sequintes bancos de dados: SciELO, LILACS, PubMed, Web of Science e Google
Académico. Foram usados descritores como “prevaléncia’ “lesdo’, “corredores de rua amadores”e “Brasil” A andlise
de prevaléncia foi realizada com o modelo de efeito aleatério, e um grdfico de funil foi usado para avaliar o viés de
publicacdo. Em sequida, os testes Begg-Mazumdar e Egger foram aplicados para quantificar os resultados do grdfico.
O Prevalence Critical Appraisal Instrument foi usado para avaliar a qualidade metodoldgica dos estudos. Os fatores
associados foram analisados com andlise de metarregressdo. Vinte e trés estudos, totalizando 3.786 corredores foram
incluidos narevisdo. A prevaléncia de lesées foi de 36,5% (intervalo de confianca [IC] de 95% 30,8-42,5%), e a distancia
percorrida por semana superior a 20 km foi uma varidvel preditiva de lesoes. Observou-se maior prevaléncia de lesoes
em homens do que em mulheres (28,3%, IC de 95% 22,5-35,0%). O joelho foi o local mais acometido (32,9%, (IC de
95% 26,7-39,6%) e as lesées musculares foram as mais frequentes (27,9%, IC de 95% 18,2-40,1%). Esta é a primeira
metandlise nacional a investigar a prevaléncia de lesées em corredores de rua amadores. Embora a prevaléncia de
lesées tenha sido moderada, é preciso ter cautela em termos da duracGo semanal da corrida. Os corredores do sexo
masculino sdo mais suscetiveis, e as lesdes musculares e do joelho sdo as mais comuns. Nivel de evidéncial ll, Revisédo
sistemdtica® de Estudos de Nivel Il.

Descritores: Prevaléncia; Leséo; Corrida.

RESUMEN

La carrera de calle es una modalidad de accesible y de bajo costo. Sin embargo, la aparicién de lesiones musculo
esqueléticas puede dificultar la prdctica regular. £l objetivo de este estudio fue estimar la prevalencia de lesiones en
corredores de calle brasilefios y los factores asociados. Se realizé un meta-andlisis de estudios brasilefios que investiga-
ron la prevalencia y los factores de riesgo de lesién en corredores de calle aficionados, de ambos sexos, con edad > 18
anos. Se excluyeron estudios de revision sistemdtica, investigaciones con atletas profesionales o triatletas y los articulos
duplicados. Las busquedas electronicas se realizaron en las siquientes bases de datos: SCIELO, LILACS, PubMed, Web of
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Science y Google Académico. Se utilizaron descriptores como “prevalencia’, “lesién; ‘corredores de calle aficionados’
vy "Brasil” El andlisis de prevalencia se realizé con el modelo de efecto aleatorio, y un grdfico de embudo se utilizé para
evaluar el sesgo de publicacién. A continuacidn, se aplicaron las pruebas Begg-Mazumdar y Egger para cuantificar
los resultados del grdfico. El Prevalence Critical Appraisal Instrument se utilizé para evaluar la calidad metodoldgica
de los estudios. Los factores asociados fueron analizados con andlisis de meta-regresion. Se incluyeron 23 estudios
en la revision, totalizando 3.786 corredores, con prevalencia de lesiones del 36,5% (intervalo de confianza [IC] del 95%
30,8-42,5%), y la distancia recorrida por semana superior a 20 Km fue una variable predictiva de lesiones. Se observé
mayor prevalencia de lesiones en hombres que en mujeres (28,3%, IC del 95% 22,5-35,0%). La rodilla fue el local mds
afectado (32,9%, IC del 95% 26,7-39,6%) y las lesiones musculares fueron las mds frecuentes (27,9%, IC del 95% 18,2-
40,1%). Este es el primer meta-andlisis nacional en investigar la prevalencia de lesiones en corredores aficionados.
Aunque la prevalencia de lesiones ha sido moderada, se requiere precaucidn en cuanto a la duracién semanal de la
carrera. Los corredores del sexo masculino son mds susceptibles, y las lesiones musculares y de la rodilla son las mds

comunes. Nivel de evidencia ll, Revisién sistemdtica® de Estudios de Nivel Il.

Descriptores: Prevalencia, Lesion; Carrera.
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INTRODUCTION

Street running is an accessible, low-cost, simple form of exercise, and
it is a contemporary social phenomenon.'? A regular running practice
provides several health benefits. However, when performed improperly
or unguided, it might cause injury.>* 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 obser-
ved in 272 cases. Health care injuries expenses were RS 207.30 in
addition to RS 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 RS 630.70.2 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 resumption, worsening of the injury, and a
feeling of helplessness while treating the injury."

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 cri-
tically compiled data on the prevalence of injuries in recreational street
runners in Brazil do not exist.

Therefore, the objectives of this meta-analysis 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
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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

We performed a systematic review and meta-analysis. The metho-
dology 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.'* Additionally,
this systematic review was reported according to the PRISMA checklist
(Preferred Reporting Iltems for Systematic Reviews and Meta-Analyses).”
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 >18 years. A recrea-
tional street runner was defined as someone who practices this activity
for pleasure and health benefits without remuneration.'® 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, PubMed, and Web of Science without lan-
guage 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 English and Portuguese
keywords:“prevalence,“epidemiology,injury,”street runners,“recreatio-
nal runners,”and "Brazil," which were Medical Subject Headings. These
keywords were also combined with each other using Boolean operators
and/or added to all descriptors.
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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).'?

The I statistic was used to assess homogeneity between studies. In
the meta-analysis, studies had low heterogeneity if 1> <50% or mode-
rate to high heterogeneity if I> > 50%. 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.

Subsequently, meta-regression 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 pro-
gram, version 3.3.070 (Biostat Inc., Englewood, NJ, USA).

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.

Description of the included studies

Of the 23 included studies, 20 were performed using samples collec-
ted from both sexes. Among 3,786 participants, 2,605 were men. Twenty
studies were cross-sectional, and three were prospective cohort investi-
gations 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.

Prevalence of injuries in Brazilian recreational street runners

According to the meta-analysis of 23 studies, the prevalence of
injuries was 36.5% (95% Cl 30.8-42.5%). The I value of 0.0 revealed a
low heterogeneity among the studies (Figure 2).
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Figure 1. Flowchart of included studies.

Risk assessment of bias

Table 2 shows the risk assessment of bias of the included articles.
The methodological quality varied from 5 to 9 points.

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).

Analysis of the relationship between training characteristics and
the occurrence of injury

The descriptive analysis showed that six studies showed a rela-
tionship 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 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%
(C122.5-35.0%), whereas that among female street runners was 9.1% (95%
(C15.3-15.2%). The 1 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% Cl 26.7-39.6%), that
of ankle injury was 17.7% (95% Cl 11.2-26.9%), and that of hip injury was
13.3% (95% C16.9-24.1%). The I> value of 0.0 revealed low heterogeneity

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

Participants Prevalence %
S . n (F/M),
Studies Definition of Injury age + SD Total F M
Abiko et al, 2017'° - 162(70/92) 47 15,5 32
35,5 + years
Aratjo et al, 2015"7 Event occurred dunn(g a training / gompet|t\on tha}t(caused 204 (87/117) 416
the athlete to miss the next training / competition 32,6 + 9,3 years
) ) 139 (61/78)
18 — —
Campos et al, 2016 Damage caused by physical trauma suffered by body tissues 366 + 86 years 37
Fernandes D; Lourenco TF; Any musculoskeletal distress that has led the runner away 107 (22/85) N5
Simdes EC, 2014 from practice / competitions for at least a week 38,3 + 9,9 years '
) 100 (27/73)
20 —
Ferreira et al, 2012 347+ 11,4 years 40 10 30
Hespanhol Junior Any pain of musculoskeletal origin related to running practice 200 (/=) 55
et al, 2012'° severe enough to prevent the performance of a workout 43+ 10,5 years
Hespanhol Junior Any pain of musculoskeletal origin related to running practice 191 (50/141) 31 6 2%
et al, 2013° severe enough to prevent the performance of a workout 428 £10,5 years
Hino et al, 20092 Any pain or injury that has excluq.ed participation in training / 293 (66/227) 285 55 3
competitions
Ishida et al, 2013° 94 (0/94) 34 34
39 + 13 years
1049 (253/796)
22 —
Lopes et al, 2011 394 11 vears 22 7 15
Oliveira et al, 2012% 77(34/43) 325
Oliveira EGA; 30 (8/22)
Santos-Filho SD, 2018%* 27,7+ 8,1 years 60 13 4
The one that has led to the interruption of training due to 115 (0/115)
Pazin et al, 2008% muscle or osteoarticular impairment for at least twodays | " 37,7
Pileggi et al, 2010% 18 (5/13) 50 11,2 3838
. . . o ) . 220 (54/166)
27 J— o
Purim et al, 2014 Musculoskeletal condition, pain or inability to practice / competitions 384+ 11,3 years 659
88 (32/56)
28 . J— o
Rangel et al, 2016 35,5+ 9.7 years 43,2
. 123 (35/88)
29 — — —
Rios et al, 2017 3144110 years 21,95
Rolim et al, 2015%° 20 (24/26) 20 6 14
374+
- 101(43/58)
31 — - —
Salicio et al, 2017 339+ 8 years 37,7
) 95 (30/65)
32 — - —
Saragiotto et al, 2014 401 + 126 years 45
Saragiotto et al, 2016® Any pain of musculoskeletal origin attr.|buted to runnmg,_sgvere en_ough 19 (4/15) 91
to prevent the runner from performing at least one training session 39,3 49,3 vears
Souza et al. 2014** Event that limits the athlete’s participation for at least one day 154 (39/115) 37 52 318
155 (35/120)
35 — — S
Yamato et al, 2011 380 + 100 years 25,1

Most common types of injuries

The prevalence of muscle injuries, which included sprains, stretches
and contractures, was 27.9% (95% Cl 18.2-40.1%). The prevalence of
ligament injuries, such as sprains and dislocations, was 27.8% (95% Cl
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% Cl 14.9-40.1%). Bone injuries included
fracture, chondromalacia patella and bone edema, and their prevalence
was 5.6% (95% Cl 1.8-16.3%). The 12 value of 0.0 also revealed low hete-
rogeneity for the results obtained in this subgroup.

DISCUSSION

This review is the first national meta-analysis 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.

164

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 impor-
tant 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,??3%434 corroborating
our findings that the prevalence of injury ranged from 20% to 65.9%.
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Table 2. Methodological quality of included studies (n = 23).
8

Studies 112(3]|4(5]|6
Abiko et al'®

S

Scores (0-10)

Araujo et al'”

Campos et al'®

Fernandes et al'®

Ferreira et al

Hespanhol Junior et al'®

Hespanhol Junior et al®

Hino et al*!

Ishida et al®

Lopes et al*?

Oliveira et al®

Oliveira;Santos Filho?*

Pazin et al®

Pileggi et al*®

Purim et al?’

Rangel et al®

Rios et al*®

Rolim et al*®

Salicio et aP!

Saragiotto et al*?

Saragiotto et al*®

< |=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<]|=<]|=<
< |=<|=<|=<|=<|=<|<|=<|=<|=<|=<|=<|<|=<|=<|=<|=<|=<|<|<]|<]|c
zlz|lz|lzlzlzlz|lz|z|<|zlz|<|z|z|z|z|z|z|z|=z|=
<|<|=<|clclzlz|z|<|z|z|lc|l<|<|z|z|z|<|z|z|z|=z
clz|<|zlzlzlz|lz|<|z|z|lc|l<|<|z|<|z|<|z|z|z|=z
< |=<|=<|=<|=<|=<|<|=<|=<|=<|=<|<|<|=<|c|=<|=<|=<|c|<]|<]|=<
zl<|z|lzlzlzlz|lz|<|z|zlzlz|z|<|z|z|z|z|z|z|z=z|~w
Zzl<|=<|lcl<|lcl<|<|<|=<|=<|<|=<|=<|c|=<]|=<|=<|=<|=<]|c|=<
Zz|l<|=<|=<|lcl<|<|<|=<|=<|clc|<|<|=<|=<]|=<|=<|=<]|<]|=<]|=<]w
< |=<|=<|=<|=<|=<|<|=<|=<|z|<|<|<|<|<|=<|=<|=<|<|c|<]|=<
vl |lcocfLnflnlonlooJlovnJlolovfLn|Lw|lOW ||| N || | |wun L, |L

Souza et al**
Yamato et al*® YIY[N|INJU|Y[N|[Y[Y]|Y 6

1.Was the 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 setting described in detail? 5. 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

The lack of a standard definition hinders the comparison of studies.
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.’*%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,*/#6
which may be related to social structure since women have a double
working day. It may also be associated with the characteristics of run-
ning 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 week %4

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 running.#4** The magnitude of impact forces acting on the
lower limbs during running can range from one and a half to three times
one’s body weight>! However, there is evidence that running practice is
a protective factor for knee and hip osteoarthritis in recreational street

Study name Statistics for each study Event rate and 95% Cl
Ervaetzt I]?nv:;r Upper limit Z-Value p-Value

Abiko et al, 2017 0457 0.362 0534 -1.093 0274 -

AraGjo et al, 2015 0416 0.350 0485 -2.388 0017 e

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 0.309 0499 -1.966 0.047 ——
Hespanhol Junior et al, 2012 0.550 0481 0618 1412 0.158 -
Hespanhol Junior et al, 2013 0310 0.248 0379 -5.114 0.000 -

Hino et al, 2009 0.285 0.236 0.339 -7.131 0.000 -

Ishida et al, 2013 0.340 0.252 0441 -3.046 0.002 —_—

Lopes et al, 2011 0.220 0.196 0.246 -16.981 0.000 |

Oliveira et al, 2012 0.325 0.230 0437 -3.004 0.003 —-—
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Figure 2. Forest plot of the prevalence meta-analysis of lesions and their respective confidence intervals.
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Figure 3. Funnel graph of the standard error by event rate (n = 23).

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.>>**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 pu-
blished 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 liga-
ments, are also particularly at risk, since they adapt slowly to anincrease
in mechanical load.*°

The limitations of the study include the moderate quality of evidence,
use of self-administered questionnaires that can lead to memory bias,
and lack of standard collected information, thus compromising a more
detailed interpretation of the data. Longitudinal studies are needed to
comprehensively investigate predictive factors of injury.

CONCLUSIONS

The prevalence of injuries in Brazilian recreational street runners was
36.5% among 3,786 runners. The running distance per week was greater
than 20 km and predictive of the occurrence of injury. Additionally, most
injured individuals were men. The most affected anatomic site of injury
was the knee, and the most common types of injury were muscular ones.
The prevalence of injuries was moderate, although caution is required
regarding the duration of running per week.
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