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Purpose: To evaluate the prevalence and characteristics of orthopedic injuries associated
with the technical-tactical profiles of Brazilian Jiu-Jitsu (BJJ) fighters, according to the
fighters’ graduation level (beginner and advanced).

Patients and Methods: Cross-sectional study, which included the participation of amateur
and professional BJJ athletes, aged between 18 and 60 years and practitioners of the sport for
at least six months. All answered a mixed self-reported morbidity questionnaire. Participants
were divided into four groups, according to the technical-tactical profile in the fight (keeper
and passer) and the fighter’s graduation level (beginner and advanced), and also into four
subgroups, divided by joining the groups in pairs above. Descriptive and analytical statistical
procedures were used, with a level of statistical significance set at 5% (p < 0.05).

Results: A total of 198 participants were included in the study. There was a higher
prevalence of musculoskeletal injuries in advanced fighters (p<0.001), with no significant
difference between the profiles of guard and passer fighters. Sprains were the most common
type of injury in all studied groups and subgroups. The anatomical segments knee and
shoulder, respectively, were the most affected in all groups, and both segments showed
significant associations of the athletes in the advanced and guard groups.

Conclusion: The study showed important data for creation of specifics injury prevention
protocols, through the higher prevalence of injuries in athletes of the advanced profile and in
the segments of the knee and shoulder, with emphasis on the guard fighters.

Keywords: martial arts, sports injuries, orthopedics

Introduction

Brazilian Jiu-Jitsu (BJJ) is a fighting modality whose main objective is to
immobilize the opponent through specific techniques until the opponent’s
submission (through twists, chokes and joint braces).! These techniques are
performed through intermittent efforts, in which quick actions and specific
technical skills are required.” Therefore, BJJ practitioners need good physical
conditioning and satisfactory musculoskeletal support to defend or attack
successfully.”

In BJJ there are two styles of fighters, in relation to the technical-tactical profile,
the guard passing fighter (PF) and the guard playing fighter (GF) (Figure 1). The
PF, on the one hand, who stands a large part of the fight, performs offensive and
explosive movements through attacks on the opponent.* The GF, on the other hand,
who keeps his hips on the ground, determines the combat cadence, through defense
to the other fighter’s attacks, mainly through isometric movements of the upper and

lower limbs.*
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Figure | Technical-tactical profile in the BJJ: guard passing fighter (PF), with uni-
form blue, and the guard playing fighter (GF), with uniform white.

Fighters develop both positions early in the sport, but
soon opt for one of the two styles.” During combat, there
will always be a dominant tactical profile, but that does not
prevent the practitioner from interspersing with brief per-
iods of fighting in the opposite profile.

The training intensities which were imposed by differ-
ent combat positions are considerably different and can
promote specific musculoskeletal adaptations.” These mor-
phofunctional differences between the two combat profiles
and also between the different levels of fighter graduation
(beginners and advanced) represent the athlete’s specifi-
city. In addition, in modern competitive sport (recreational
or professional), there is an increase in physical and emo-
tional loads and also in training volume, which exposes
participants to the appearance of orthopedic injuries.®’

Thus, it is necessary to develop more specific injury
prevention protocols, according to each modality and its
peculiarities.® Knowing of the epidemiological character-
istics of the sport and its most frequent injuries, according
to the practitioner’s profile, an essential measure to
develop priorities for exercise planning and monitoring,
in order to improve performance and prevent the onset of
musculoskeletal injuries.

To date, there are no data in the literature about these
characteristics stratified according to the fighter’s profile in
this modality. Therefore, this study aimed to evaluate the
prevalence and characteristics of orthopedic injuries asso-
ciated with technical-tactical profiles in the BJJ, according
to the fighters’ graduation level (beginner and advanced).
Our hypothesis was that the GF and PF profiles, stratified
or not by graduation level, have an influence on the epi-
demiological data of musculoskeletal injuries in the BJJ.

Materials and Methods
Study Design

Cross-sectional study carried out in BJJ academies duly
registered with the Brazilian Confederation of BIJ.
Sampling was by convenience (as it was a limited audi-
ence), using the “snowball” technique (Figure 2). The
study was approved by the Research Ethics Committee
of the Federal University of Triangulo Mineiro (n°
3636261/2019) and conducted in accordance with the
principles set forth in the Helsinki Declaration.’

Participants

Professional adult athletes and BJJ amateurs, of both gen-
ders, BJJ practitioners for at least six months and with a
well-defined fight profile (GF or PF) were included. All
participants signed the Informed Consent Form. The
exclusion criterion was filling out the questionnaire per-
formed in the study in an incorrect or incomprehensi-
ble way.

Participants were initially divided into four groups,
according to their graduation level (beginner and
advanced) and technical-tactical profile in the fight (GF
and PF). The beginning fighters were those who belonged
to the white and blue belts and the advanced fighters were
those belonging to the other belts. The technical-tactical
profile was defined by both the fighter and the BJJ instruc-
tor. In cases where there were differences, the definition of
the instructor prevailed. They were also divided into four
subgroups, based on the previous groups and were divided
into beginning GF (bGF), advanced GF (aGF), beginning
PF (bPF) and advanced PF (aPF).

Questionnaire

Each participant answered an adapted mixed morbidity
questionnaire, validated for use in sports traumatology'’
11,12 Wlth

supervision by a medical

and used in studies with similar methodologies,
proper explanation and
researcher of completion by someone responsible for the
study. In addition to the injury history, there were ques-
tions regarding anthropometric characteristics, such as
weight and height.

A three-year retroactive period of analysis of the
lesions was adopted, in relation to the time to complete
the questionnaire, which was stipulated by the researchers,
since there are no data in the literature about the study
period standardization in relation to previous injuries in
martial arts. In team sports, injury assessments are
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BJJ academies research in Uberaba (Minas Gerais, Brazil) and
region (search sites and social networks)

Direct or telephone contact with academies responsible for

study authorization

09 academies agreed to
participate in the study

Direct delivery of the Questionnaire and Informed Consent
Form to athletes who agreed to participate in the study

Direct explanation on the correct completion of the

Questionnaire

04 weeks

Return of the Questionnaire Informed Consent Form and
by direct delivery to the researcher or by postal mail*

* Costs paid by the researcher

Figure 2 Representative flowchart of the study design.

generally carried out every season. However, in martial
arts sports a longer period of evaluation is necessary,
especially in sports with a limited number of practitioners.

Orthopedic Injury Concept
For standardization, we adopted a concept of injury

3 in which it was con-

already used in a previous study,'
sidered as any pain or traumatic event caused by BJJ
training and occasion training interruption for at least
one week, or training modification for at least two weeks
or a complaint serious enough to seek medical attention.

Only injuries resulting from training were considered,
because not all athletes were competitors and, to calculate
the prevalence of injuries in competitions, it would be
necessary to know the risk exposure rate to injuries (num-
ber of competitions, time of each combat, among others), a
fact that cannot be reliably carried out in this study with
the current methodology employed.

The injuries were stratified in contusion, nonspecific
pain (pain of non-traumatic origin, such as tendinopa-
thies), dislocation, muscle injury, fracture and sprain.
About anatomical locations of the injuries, all lower and
upper limb segments were considered, in addition to the
cervical and lumbar spines, ribs and neck (muscle injuries
in this segment).

The orthopedic injury was considered adequate to be
mentioned in the questionnaire only when it occurred
when the athlete presented the dominant fight profile men-
tioned in the study. As already mentioned, during combat,

an athlete can assume more than one tactical fight profile,
but there will always be a dominant profile.

Statistical Analysis

Data were collected and processed using Excel® and
SigmaStat®2.0  (GraphPad Software Jandel, SPSS,
Chicago, IL, USA). It was recommended the prevalence
calculation of injuries every 1000 training hours/athlete/
year, because they are more objective data for comparisons
in future studies.

The Kolmogorov—Smirnov test was used to verify the
normality of data distribution. Continuous variables with
normal distribution were presented as average and stan-
dard deviation and those that did not have normal distribu-
tion were presented as a median and interquartile interval
(IQR; 25th and 75th percentiles). Categorical variables
were presented as percentages.

For comparisons of the quantitative variables, in rela-
tion to the graduation level (beginner and advanced) and
the technical-tactical profile (GF and PF), the unpaired
Student’s #-test (two-tailed) for parametric data or the
Mann—Whitney for nonparametric data. The Chi-square
test or Fisher’s exact test was used to assess qualitative
variables. For the quantitative parametric analyses of the
four subgroups, the two-way ANOVA test (graduation and
profile) was used with the Tukey post hoc test to identify
differences in groups and their locations, respectively.
Nonparametric data were analyzed using the Kruskal—
Wallis test, followed by Dunn’s post hoc test. The level
of statistical significance was set at 5% (p <0.05).
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Results

After collecting the information and completing the data-
base using the applied questionnaires, of a total of 217
initial participants, 198 (9% exclusion rate) were included
in the present study, with 90.9% male and mean age of
33.2 + 8.6 years. Higher BMI values were observed in
advanced athletes and guard passing fighters (Table 1).

In prevalence analysis of musculoskeletal injuries for
every 1000 hours of BJJ training/athlete/year, higher rates
were observed for advanced (1.15) and guard passing
(1.08) groups and for the aGF subgroup (1.23), followed
by bPF (1.11) (Table 2).

In bivariate analysis of injuries mean, there was a
significant difference in injuries amount between the
advanced and beginner groups (p <0.001). When consider-
ing the four subgroups of fighters, a significant difference

was observed between them (p <0.001) and, in the pair
analysis, this difference was in favor of aGF in relation to
bGF (p <0.001) and to bPF (p = 0.006) and in favor of aPF
in relation to bGF (p = 0.001) (Table 2).

The groups of participants had a previous history of all
injuries types considered in this study. Sprain was the most
common injury type in all four study groups, with statis-
tical significance for advanced athletes, compared to
beginners (p = 0.04) (Table 3). As for the athletes sub-
groups, it was observed that sprain was also the most
common injury and there was a statistically significant
association in this injury type, in favor of the aPF sub-
group (p = 0.01) (Table 3).

The anatomical segments knee and shoulder were the
most affected in all study groups, with significant associa-
tions in favor of advanced athletes (p <0.001 for knee and

Table | Demographic Characteristics of the BJJ Fighters Participating in the Study, According to the Technical-Tactical Profile in the

Fight
Total B)J Graduation Technical-Tactical Profile
(n=198) Beginner Advanced p-value GF PF p-value
(n=113) (n=85) (n=105) (n=93)

Age (years) 33.2+£86 311 £78 36.0 £89 <0.0017 32093 345+77 0.021*
Male n (%) 180 (90.9) 97 (85.8) 83 (97.6) 0.332° 93 (88.6) 87 (93.5) 0.709°
Female n (%) 18 (9.1) 16 (14.2) 2 (2.4) 0.002° 12 (11.4) 6 (6.5) 0.238°
Body mass (Kg) 83.0 + I5.1 822 + 14.1 842 + |63 0.174* 79.0 [70.0-89,0] | 85.0 [77.0-97,0] | <0.001°
BMI (Kg/m2) 314 £49 | 263 [24.2-29.4] | 26.9 [24.9-30.0] 0.094° | 25.8 [23.7-28.7] | 27.7 [25.4-30.8] | <0.001°
Practice time of BJJ (years) 58+56 2.0 [1.0-3.0] 8.5 [5.5-13.0] <0.001° 6.1 6.1 54 +5.1 0.433*

Notes: Values are presented as n (%), means * standard deviation (SD), medians (25th and 75th percentiles). ap value for comparisons between groups by the t-test for
independent samples. bp value for comparisons between groups using the Mann—Whitney U-test. cp value for comparisons between groups using the Chi-square test.
Abbreviations: BJJ, Brazilian Jiu-Jitsu; GF, guard playing fighter; PF, guard passing fighter; BMI, body mass index.

Table 2 Analysis of the Prevalence (Every 1000 Hours of BJ)/Athlete/Year) and the Association of Musculoskeletal Injuries in Training,
According to the Level of Graduation (Beginners and Advanced), Technical-Tactical Profile in the Fight (Guard Playing Fighter and
Guard Passing Fighter) and Subgroups (aGF, aPF, bGF, bPF) of BJJ Fighters

BJ) Injuries | BJ) Training Time Prevalence of Injuries (1000 Average Cl p-value (for the
Fighters (Hours/Year) Hours/ Athlete/Year) Injuries £ SD Injuries Average)
Advanced I3 32,656 1,15 1.33 £ 111 1,09-1.57 <0.00la
Beginners 18 30,472 0.85 0.69 = 1.0l 0.50-0.88

GF 99 34,632 0.95 0.94 = 1.09 0.73-1.15 0.779a

PF 92 28,496 1.08 0.99 = L.l 0.76-1.22

aGF 71 19,188 1.23 1.48 + |.13* 1.15-1.81 <0.001b

aPF 42 13,468 1.04 I.14 + 1.06¥ 0.78-1.49

bGF 28 15,444 0.60 0.49 + 0.83 0.27-0.71

bPF 50 15,028 I.11 089 * I.14 0.58-1.19

Notes: *p<0.001 vs bGF; p=0.006 vs aGF; ¥p=0.001 vs bGF. ap value for comparisons between groups using the Mann—Whitney U-test. bp value for comparisons between

groups by the Kruskal-Wallis/Dunn post hoc test.

Abbreviations: BJJ, Brazilian Jiu-Jitsu; Cl, confidence interval; SD, standard deviation; bGF, beginner guard playing fighter; aGF, advanced guard playing fighter; bPF, beginner

guard passing fighter; aPF, advanced guard passing fighter.
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Notes: ap value for comparisons between groups using the Chi-square test. bp value for comparisons between groups by Fisher’s exact test.

Abbreviations: bGF, beginner guard playing fighter; aGF, advanced guard playing fighter; bPF, beginner guard passing fighter; aPF, advanced guard passing fighter.

p = 0.04 for shoulder) and GF (p = 0.04 for knee and
shoulder) (Figure 3).

Discussion

The main findings of this study were that advanced ath-
letes had a higher prevalence of orthopedics injuries and,
in all groups and subgroups studied, sprain was the main
type of injury and the knee was the most common anato-
mical location. Besides that, there was a statistically super-
ior association of knee and shoulder injuries in GF group
athletes, compared to the PF group.

It is worth mentioning that epidemiological studies in
sports medicine lack methodological standardization, requir-
ing an attempt to create better assessment methods.'*'> The
standardization of epidemiological terms and calculations,
for example, the prevalence analysis based on 1000 hours
of training/athlete/year, helps to improve one’s knowledge
about the sports injuries characteristics.'*

At least theoretically, the existing differences between
the physical standards of PF and GF fighters may justify
changes in the BJJ injury profile. On the one hand, PF
fighters are stronger and/ or heavier (higher BMI, as
observed in the current study) and benefit from this bio-
type to generate greater mechanical overload on their
opponents.5

On the other hand, GF fighters are generally larger and
more flexible, which gives biomechanical advantages in
lever movements.” In addition, they perform isometric

strength in a longer time in the fight®'¢

and generally
require a high level of strength and flexibility to apply
various techniques, that demand the fighter to push or pull
the opponent to prepare and trying a submission.'” 2

About the anatomical locations most affected by mus-
culoskeletal injuries, a previous study with similar metho-
dology, showed that anatomical locations of injuries were
more common in the knee (20.8%), followed by the
shoulder (12.1%).?" This predominance, also observed in
the current study with GF profile (both beginners and
advanced) suggests that guard playing athletes are more
subjected to rotational movements, as occurs in the joint
keys techniques, mainly because they spend a large part of
the fight performing defense maneuvers against the attack
of guard passing fighters.

Although it was not the focus of this study, muscle
imbalances between the hamstrings and quadriceps and the
external and internal shoulder rotators, mainly because of
the little dominant quadriceps and medial rotators of the
shoulder, may be one of the possible mechanisms
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Prevalence of orthopedic injuries, regarding anatomical locations

PF GFi GFa PFi PFa

Beginner Advanced GF
B Others 43.45 35.64 32.04 44.47 46.43 36.59 38 40.46
# Ankle/Foot 15.38 115 11.11 15.22 7.14 12.68 20 9.52
Shoulder 16.81 19.23 24.24 13.04 17.86 23.94 20 4.76
W Knee 24.36 33.63 32.61 27.27 28.57 26.79 22 45.26

Figure 3 Association between the locations and the occurrences of injuries according to the level of graduation (beginner and advanced), the technical-tactical profile and of
BJ) fighters subgroups (the relative frequency refers to the total of injuries in each group). p-value < 0.05= Beginner vs Advanced: knee (p<0.001) and shoulder (p=0.04); GF

vs PF: knee (p=0.04) and shoulder (p=0.04).

Note: Lesions classified as “Others” occurred in 10 different anatomical locations.

underlying the injuries sports on the knee®* and shoulder,*
respectively. Therefore, strength imbalances associated
with high intensity efforts, through blows that combine
different techniques, may be related to the high rates of
joint injuries in BJJ fighters.

The intrinsic stability of the joint is another factor to be
considered regarding the most common location of inju-
ries. In this sense, the shoulder is the most mobile joint in
the body,> and consequently, has the most compromised
stability.

Among the subgroups of the study, the proportions of
ankle/ foot injuries in guard passing fighters has stand out,
both advanced and beginners. These fighters, making
attacks on their opponent in a standing position and often
based on explosive movements, with frequent changes of
position and support on the ground, they are really more
prone to injuries in the distal segment of the lower limb.

As for the level of graduation of the fighters, the
literature shows that the more experienced ones have a
higher prevalence of injuries compared to beginners,**?
as observed in the current study. The main factors related
to this finding are, in relation to advanced athletes, greater
exposure due to the greater volume of training, combats
with greater competitive intensity and greater prevalence
of previous injuries, which increase the chance of

recurrence.

This recurrence of injuries is relevant in all sporting

modalities*®?’

and, in fighting modalities, which reflects
generally ineffective treatments, often performed without
the regular supervision of a health professional, and the
early return to sport, which is a harmful factor as it
involves both the biomechanical limitation of the segment
and the typical kinesiophobia observed after an injury.28 In
this study, it was observed that, among advanced athletes,
20% of the injuries were recurrent, with emphasis on the
knee joints (55%) and ankle/foot (20%).

Regarding beginners athletes, it is worth noting that,
due to the technical requirements of the sport that guard
passing fighters perform plyometric attacks, it would be
prudent for them to start the BJJ practice in a mixed or
guard playing fighter profile, as this biomechanical valence
is rarely found ineffectively in an athlete at the beginning
of sports practice. As soon as the adaptation and specific
training periods ended, the athletes who chose to assume
the LP profile would go through the transition process.

The main limitations of this study were its cross-sec-
tional design and gender bias, quite common in martial arts
studies."" To minimize the potential recall bias of partici-
pants, the researchers chose to stipulate the three years prior
to the interview as a limit for reporting injuries. In addition,
some injuries reported in the questionnaire were not diag-
nosed by a medical team, however, there was supervision
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by a medical researcher when filling out the questionnaire,
which limited any misunderstandings. Because there is a
limited audience of BJJ athletes and few literature data
regarding the topic, it became necessary to consider all
injuries occurred that had in the studied period.

Despite these limitations, this epidemiological study
provided important data about characteristics of the mus-
culoskeletal injuries according to the BJJ technical-tactical
profile. There are no studies that address the characteristics
of these injuries in terms of the tactical specificities of
practitioners.

These data will be important for further studies, related
to performance improvement and injury prevention,
according to the specificity of the different profiles of
Jiu-Jitsu fighters and the epidemiological characteristics
of the injuries described in this article. In addition, in
order to help prevent injuries, supervision by coaches
during training is suggested, with emphasis on physical
work focused on the biomechanical characteristics men-
tioned above, in addition to medical supervision before
and after competitions.

Conclusion

The study showed a higher prevalence of orthopedic inju-
ries in athletes with advanced profile and in anatomical
segments that are considered potentially unstable in the
dynamics of the BJJ fight, such as the knee and shoulder,
with emphasis on guard-playing fighters. These epidemio-
logical characteristics should be considered when design-
ing training and injury prevention protocols.
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