Authors’ Contribution:
@ A Study Design
3 B Data Collection
a4 C Statistical Analysis
B D Manuscript Preparation
& E Funds Collection

Background & Study Aim:

Material and Methods:

(O1{[C1I\VAYS ARTICLE

SCIENCE OF MARTIAL ARTS

Prevalence and risk factors of musculoskeletal injuries
in parkour

Jaime Aparecido Da Rocha™*®, Juan Carlos Pérez Morales™*®, George Schayer Sabino?**®,
Bento Joao Abreu***®, Diogo Carvalho Felicio®*®, Bruno Pena Couto**®,
Marcos Daniel M Drummond™**%, Leszek A Szmuchrowski***®*

1 Faculdade Pitdgoras, Betim, Brazil

2 Centro Universitario Newton Paiva, Belo Horizonte, Brazil

3 Departamento de Morfologia, Centro de Biociéncias, Universidade Federal do Rio Grande do Norte, Natal, Brazil
4 Laboratério de Avaliacdo da Carga (LAC), Universidade Federal de Minas Gerais (UFMG), Belo Horizonte, Brazil

Source of support: Departmental resources
Received: 12 February 2014; Accepted: 27 March 2014; Published online: 23 May 2014

ICID: 1122165

Abstract

Parkour is a sport (extreme forms of physical activity) which consists in transposing barriers using body skills. Few
studies investigated the prevalence of injuries in this sport. The aim of the study is the knowledge of the frequency
and location of the damage within the body of people practicing parkour in Brazil.

We conducted a cross-sectional observational study. Sample selection was by convenience. The study included 91
individuals (19.0 + 4.6 years) practitioners of Parkour with minimum experience of six months in the sport. We col-
lected data on the prevalence of injuries and associated factors using a structured questionnaire.

Results: The prevalence of injury was 61.5%, most frequently in the lower limbs (57.1%). Among the factors associated
with injury, the variables that showed significant differences between injury-group and no-injury-group were age
(p = 0.005) and average hours of training (p = 0.024).
Conclusions: The prevalence of injuries observed in parkour was high and major in lower limbs. Regarding associated factors, age
and duration of training session were variables associated with injuries. Other studies should be encouraged with a
view to develop preventive strategies for this sport.
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Extreme forms of physical
activity — include all professional
activity or voluntary service as
well as all varieties of physical
activity that fulfil at least one
classification criterion of the
feature associated either with
extreme risk of injury or death,
or extreme body burden with
high level of effort, or extreme
coordination difficulty [1, p. 20].

Parkour (French pronunciation:
pak 'kux) — other sources indicate
that parkour developed in France,
primarily by Raymond Belle,
David Belle, and Sébastien
Foucan during the late 1980s
[27].
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INTRODUCTION

Parkour is a new extreme sport (in a broad sense is
the extreme forms of physical activity [1]), which
consists in overcoming obstacles in the environment
using body skills such as jumping or scaling. Its name
comes from French language and means “to trace a
path”. Its practitioners, the parkouristes, are called
“traceur” (men) and “traceuse” (women) [2, 3].

The history of the sport began in the late 80s and
its founders used to practice gymnastics, climbing
and martials arts [4, 5]. However, the most impor-
tant influence in the development of this sport orig-
inated from the Natural Method of Georges Hébert
[6]. Hébert was a great leader in the development of
modern physical education, developing a training sys-
tem grounded on principles like courage, action and
altruism [6, 7]. He described what he called “natural
skills” and classified them into 10 different catego-
ries: walking, running, jumping, climbing, crawling,
balancing, load, shoot, defend and swim [4]. As in
other countries the practice of parkour has been dis-
seminated in Brazil mainly due to the internet and
recent action movies. Just like any sport, especially
those involving high performance and competition, it
is common occurrences of injury or the onset of mus-
culoskeletal disorders [8, 9]. There are not competi-
tions in parkour which prevent data acquisition on
injuries. However, it is plausible that this sport has
a high rate of injuries. Only few studies reported the
occurrence of injuries in parkour [10-13] and there
is no consensus regarding the factors that may pre-
dispose participants to injury. Such condition inter-
feres with the development of the parkour practice
and complicates the use of appropriate preventive
strategies. The aim of the study is the knowledge of
the frequency and location of the damage within the
body of people practicing parkour in Brazil.

MATERIAL AND METHODS

This observational cross-sectional study was per-
formed in 2012-2013. The sample was selected by
convenience. Practitioners of parkour with a min-
imum of six-month experience in the sport were
selected to participate of this study. Participants who
concurrently held other sports practice or who had a
history of fractures in upper and lower limbs were
excluded.

This study was approved by the Ethics Committee
of the Pitagoras Faculty of Montes Claros — Brazil
(205.127/12). All subjects were informed about the

objectives of the study and signed an informed con-
sent prior to data collection.

To characterize the sample, a structured questionnaire
adapted from the studies of Pastre [14] and Morgado
[15] was applied. The questionnaire comprised ques-
tions regarding sex, work activity, age, weight, height
and Body Mass Index (BMI).

To analyse the prevalence, injury was considered any
pain or musculoskeletal disorder that has limited or
prevented by one or more days the athlete’s train-
ing in the last six months[16]. Participants were also
asked to identify the location of the lesion.

To verify the factors associated with the injury, the par-
ticipants were divided into two groups: those who have
been injured (IG) and those who have not been injured
(CG) while practicing Parkour. Age, sex, education,
duration of training, practice time, average weekly
workouts and flexibility training has been verified.

Descriptive statistics were performed to characterize
the sample. One Way ANOVA was used to analyse the
differences between the groups for continuous vari-
ables while the Mann-Whitney U test was used for
nonparametric variables. In inferential analysis, it was
considered a level of significance p = 0.05. All data
were analysed using the SPSS software version 17.

REsuLTs

The total of 91 individuals participated in this study
including eight women (8.7%) and 83 males (91.3%).
The sample consisted of students (67%), physical
education teachers (5.5%), systems analysts (5.5%),
technicians (4.4%), administrative assistants (3.3%)
and other professions (14.3%). The descriptive char-
acteristics of participants, average training sessions
per week and the average training session duration
are shown in Table 1.

Table 1. Descriptive characteristics of the sample (n=91).

Variaveis Mean =+ SD
Age (years) 19.0+4.6
BMI (Kg/m2) 219419
Training per week 26+14
(frequency)

Training duration (hours) 2.3+13

Regarding practice time in the sport, the more expe-
rienced practitioners showed more than 72 months of
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practice (3.0% of the sample) while the less experi-
enced reported six months of practice (14.0% of the
sample). More than half of the parkouristes have less
than three years of practice (54.0%).

Regarding the prevalence of lesions, 56 athletes
(61.5%) reported having suffered a musculoskel-
etal injury while practicing parkour in the last six
months, 39% of whom reported having experienced
two or more lesions. In 23 cases (41%), injuries have
prevented athletes from training for more than four
weeks and two participants reported the need for
referral to emergency medical care due to the sever-
ity of the injury.

Generally, the lower limbs (foot/ankle, leg, knee) had
more than half of the injuries (57.1%). However, inju-
ries have been reported in almost all body segments
(Table 2).

Table 2. Musculoskeletal injuries derived from the practice
of parkour by body region (n = 56)

Body region r::;m:’e esr i Percentage (%)
Ankle / foot 16 28.6
Knee 10 17.8
Leg 06 10.7
Shoulder 04 7.1
Wrist 04 7.1
Head 03 53
Pelvis 03 53
Arm 02 3.6
Elbow 02 3.6
Abdomen 01 18
Cervical spine 01 1.8
Lumbar spine 01 1.8
Upper back 01 1.8
Thigh 01 1.8
;:]r?;sr)s (feet and 01 18

Comparing IG and CG while practicing parkour, there
was significant difference for age. The mean age of
the IG was 20.2 + 4.2 years while the average CG was
17.4 + 4.7 years (p = 0.005). Significant difference
was also observed for the daily training duration: IG
trained 3.4 + 1.3 h/day while the CG had a mean of
2.8 + 1.2 h/day (p = 0.024). The other associated fac-
tors investigated showed no significant differences
between groups (p > 0.05).

Discussion

From the data analysis, we found that Parkour is a
sport played mainly by young males and that this
activity can be considered democratic, taking into
account the range of professionals who practice it.
Most practitioners presented eutrophic during data
collection and most athletes reported having suffered
a musculoskeletal injury in the past six months.

In a recent study of Puddle et al. [16], the authors
demonstrated that strategies of landing in parkour are
less stressful during contact with the ground in com-
parison to the traditional approach which may reduce
the risk of injury. However, several case reports of
injuries are related to parkour and most refers to bone
fractures [11, 12, 18].

McLean et al. [11] reported a fracture of the distal
tibia and fibula in a 13 year old male parkouriste.
In another study, Miller and Demoiny [17] reported
a severe injury in a teenager of 18 years with mul-
tiple fracture/dislocations of the left mid-foot with
dislocation of the second digit after falling from a
height. Moreover, Frumkin et al.[18] reported bilat-
eral fracture of the calcaneus of a 19-year old male,
while McLean et al. [12] presented two other cases:
a 13 year old male adolescent who fractured tibia
and distal fibula and a practitioner of Parkour of 15
years who fractured mid-shaft right clavicle and dis-
tal radio.

Few studies have addressed the prevalence of lesions
in parkour and their results are conflicting. Wanke
et al. [13] in a study of 266 practitioners of park-
our, observed 1.9 acute injuries per year and most
affected region are upper limbs (58%). These findings
are intriguing considering that in the present study
was observed higher prevalence of lower limb inju-
ries (57.1%). However, it was not possible to observe
if different training techniques would be responsible
for such differences.

Parkour can be considered a sport of high risk for
injuries [19] Nevertheless, comparing our results with
studies of other non-extreme sports, we observed that
parkour showed similar rates of musculoskeletal inju-
ries. For example, in a study with professional and
amateur gymnasts, was found an injury rate of 76.7%
[20]. In another study, the incidence of injury in rec-
reational runners was 79% in a six-month period of
observation [15]. Thus, it is possible to observe that
the rate of injury in parkour is equivalent to rates
observed in other sports considered less harmful.
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However, we emphasize that the injuries of parkour
are severe. Because 41% of injured athletes in this
study were unable to train this sport for at least four
weeks and two individuals had to seek medical emer-
gency care.

Investigations of sports injuries are very difficult due to
methodological aspects such as the criterion of the con-
cept of injury. In the present study, we considered any
injury pain or disorder that has limited or prevented
the athlete’s practice for one or more days in the last
six months [15]. However, other concepts of injury
are also widely used. Rudzki et al. [21] and Fauno et
al. [22] considered nosological diagnosis of injury in
their studies. On the other hand, Pollock et al. [23]
considered injury as an event which prevents the ath-
lete’s training for at least a week. Moreover, Pope et
al. [24] described that injury arises when the individ-
ual is unable to complete daily activities without signs
and symptoms within three days. Thus, standardization
is crucial so that results can be compared objectively.

Analysing the factors associated injuries, signifi-
cant differences for age (p = 0.005) were observed.
It is possible that the physiological and biomechani-
cal changes that affect the musculoskeletal condition

of the individual may favour the occurrence of these
differences [22, 25]. Average hours of training per
day was another variable with significant difference
(p = 0.024). Is possible to suggest that adults have
greater caution in conducting this type of activity and
that training should not be longer than three hours.

Among the limitations of this study, we emphasize
the memory bias for the determination of injury and
the cross-sectional study design that limits the infer-
ence of causality. Furthermore, the number of partic-
ipants is only moderate.

CONCLUSIONS

The prevalence of injuries observed in parkour was
high and major in lower limbs. Regarding associ-
ated factors, age and duration of training session
were variables associated with injuries. Other stud-
ies should be encouraged with a view to develop pre-
ventive strategies for this sport.
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