Int. J. Morphol.,
40(1)57-61, 2022.

Proposal of a Normative Table for Classification of
Body Fat Percentage in Brazilian Jiu-Jitsu Athletes

Propuesta de Tabla Normativa para la Clasificacion del Porcentaje
de Grasa Corporal en Atletas de Jiu-Jitsu Brasilefio

Beatriz de Souza Cerqueirg Mateus Bau Cerqueird; Willian Costa Ferreira®; Fabiano Mendes de Oliveird Leonardo Vidal
Andreato®® Rubens Batista dos Santos-Junidr Pablo Valdés-Badill&® & Braulio Henriqgue Magnani Branco®’

CERQUEIRA, B. S.; CERQUEIRA, M. B.; FERREIRA, W. C.; DE OLIVEIRA, F. M.; ANDREATO, L. V.; DOS SANTOS-
JUNIOR, R. B.; VALDES-BADILLA, P. & BRANCO, B. H. M. Proposal of a normative table for classification of body fat percentage
in Brazilian jiu-jitsu athletednt. J. Morphol., 40(1p7-61, 2022.

SUMMARY: Previous evidence indicates that body fat can distinguish Brazilian jiu-jitsu (BJJ) athletes according to the competitive
level. However, propositions of cut-off points for establishing classifications of body fat percentage for combat spegsaathlet
specifically, for BJJ athletes are still incipient in the literature. In this sense, the main aim of the present studytablsioae
normative table for the classification of body fat percentage in BJJ athletes. As a secondary aim, athletes were congagetb accor
competitive level. Ninety male BJJ athletes (aged: 28BQ@ years; practice time: 6402.1 years; body mass: 82:112.7 kg; height:
175.9+ 6.5 cm; fat mass: 16:08.9 kg; bone mineral content: 3.6 kg; muscle mass: 37%.4 kg; body fat percentage: 1£8.8
%; basal metabolic rate: 181%493.4 kcal) from different competitive levels: state (n=42), national (n= 26) and international (n= 22)
took part in this study. All athletes had their body composition measured via tetrapolar bioelectrical impedance. Per@epfes p
p50, p75, and p90 were used to establish the classification. As a result, the following classification was obtained: r7l@vd) (ve
27.7-11.5 % (low); 11.6-17.0 % (medium); 17.1-24.0 % (high)k2ddlL % (very high). State-level athletes had a higher fat percentage
than national and international-level athletes (p<0.05). The proposed cut-off points can help professionals responstiblgdariago
and nutritional prescription in monitoring the body fat of BJJ athletes.

KEY WORDS: Martial arts; Sports performance; Combat sports; Body composition.

INTRODUCTION

Brazilian jiu-jitsu (BJJ) is a grappling combat sportathletes oscillates between ~6.5 (da Séval, 2015) and
which is divided into different bodyweight classes (roostet;19.3 % (Baeet al, 2014) according to the competitive
light-feather, feather, light, middle, medium-heavy, heavyevel. On the other hand, studies that utilized bioelectrical
super-heavy, and ultra-heavy) (International Brazilian Jiumpedance (BIA) to measure the %BF found values
Jitsu Federation, 2020). The premise is that athletes whietween ~9.1 to 15.7 % (Diaz-Laet al, 2014;
lower body fat (%BF) and high musculoskeletal mass hatAetraszewskat al, 2014; Qvretveit, 2018). Regarding
greater success in BJJ competitions (Andretad, 2017). studies published up to 2016 with BJJ, Andresit@l
It was explained that excessive body fat could negative(017) identified that, on average, athletes present 12 %
impact physical and sports performance in combat spoR§& via skinfold thickness and BIA, whereas more recently,
(Franchiniet al, 2005, 2007). Previous studies using aimilar values were verified in BJJ athletes, i.e., ~13 %BF,
skinfold thickness indicate that the %BF in male BJUsing BIA (Dvretveit).
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Considering the listed aspects, Athaydal (2018), lar and systematic practice of BJJ; (2) participation in at least
indicate that body fat negatively impacts countermovemeftofficial competition in the 6 months preceding the study; (3)
jump performance in judo athletes. Kuttaal (2006), found train regularly> 3 sessions of BJJ a week; (4) perform physical
that Japanese Olympic athletes or participants in Asian jugeeparation concurrently with BJJ training. Exclusion criteria
games had higher fat free mass (FFM) than athletegre: (1) athletes who used substances prohibited by the World
participating or not participating in university competitionsAnti-Doping Agency (2015) and; (2) athletes who were in the
Therefore, it is inferred that higher-level athletes in judo tengfocess of losing weight. All athletes were informed about
to have lower %BF than lower competitive level athletes. It ithe study's objectives and were invited to sign the Informed
believed that in combat sports categorized by body weigl@pnsent Form. The study was approved by the Ethics and Local
body fat tends to harm the athletes’ performance. Hence, bdrlysearch Committee, under number 2091883/2017, following
adiposity must be controlled to establish the most appropridtee Helsinki declaration.
weight category for the athlete (Andreataal., 2017).

Body composition and anthropometry.Before data

Few studies have compared the %BF in BJJ athletesllection, the athletes were instructed about the technical
of different competitive levels (Andreatpal, 2012; Brand&do procedures for the assessment of body composition. Athletes
et al, 2014; Marinheet al, 2016). Andreatet al (2012) and received 7 days in advance an explanatory document on the
Brandacet al, did not identify significant differences betweenpreparation procedures for the assessment of body
the %BF in BJJ athletes according to the competitive levalomposition. Body mass and body composition were measured
Differently, Marinhoet al detected significant differences for via tetrapolar BIA with eight electrodes (InBody, model 570®,
%BF between elite and non-elite athletes in the BJJ. TheBipSpace Ltd., Seoul, South Korea) with a capacity of 250 kg
considering that %BF may distinguish BJJ athletes accordiagd 100 g accuracy. The athletes' height was measured using
to the competitive level, establishing cut-off points for %BFR wall-mounted stadiometer (Sanny, model ES2040, S&o Paulo,
classification could help physical trainers and nutritionists tBrazil), with a accuracy of 0.1 cm.
determine which weight class would be most suitable for each
athlete to compete. All participants were instructed to carry out the

following preparation to obtain the measurements: (1) fasting

Therefore, the aim of the present study was to establifdr four hours (without ingestion of solid or liquid food);

a normative table for the classification of %BF in male athlet¢®) urinate before the assessment; (3) not performing
of BJJ of different competitive levels. As a secondary aim, thmoderate or vigorous physical activity 24 hours before the
%BF of the athletes was compared according to thessessment; (4) do not drink caffeinated beverages 24 hours
competitive level. before the assessment; and (5) not to use diuretic medications
7 days before the assessment (Bragical, 2018b). The
variables obtained in the BIA were: total body water (L),
MATERIAL AND METHOD lean mass (kg), fat-free mass (kg), total body weight (kg),
body fat mass (kg), bone mineral content (kg),
musculoskeletal mass (kg), body mass index (Rginody
Study design.This study presents a cross-sectional anfat percentage (%), basal metabolic rate (kcal), and lean mass
observational design, carried out between 2017 and 20&8&8lance, with right arm (kg), left arm (kg), trunk (kg), right
during the competitive period, to analyze the body compositideg (kg), and left leg (kg).
of BJJ athletes and establish cut-off points for %BF.
Statistical analysis.Descriptive statistics involved calculating
Participants. Ninety male BJJ athletes from differentthe meant standard deviation, minimum and maximum
competitive levels were recruited [blue-belt (n = 32), purplesalues, and confidence interval (95 % CI). The percentile
belt (n = 25), brown-belt (n = 19), and black-belt (n = 14)Jproposition published by Brancet al (2017, 2018a) was
with athletes of all bodyweight classes: rooster, light-feathattilized for the establishment of the cut-off points for the %BF,
feather, light, middle, medium-heavy, heavy, super-heavy, amtich were: p10, p25, p50, p75, and p90, in line with previous
ultra-heavy, by a heterogeneous sample: state level (n = 4&)jdies with grappling combat sports (Brarmetcal, 2017,
national (n = 26), and international (n = 22). BJJ athletes we2818a). A t-test for unpaired samples was also applied to com-
29.0=% 8.2 years old and had an uninterrupted time of practigare the practice time (3 years vs. > 3 years and < 6 years vs.
of the sport: 6.@& 2.1 years. > 6 years) between %BF. Additionally, an analysis of variance
(one-way ANOVA) was applied using Tukey's as a post hoc,
Inclusion and Exclusion Criteria. As inclusion criteria, the in case a significant difference was found, to compare the
following were accepted: (1) athletes witt8 years of regu- athletes' competitive level and body mass. For all analyses, a
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significance level of 5 % was assumed. All statistical analyz@gile the median values (equivalent to the 50th percentile)
were performed using the SPSS statistical package (Versicomprise values >11.5 % up to 17 %. The high rating comprises
22.0, IBM, United States of America). >17 % to 24 %, and very high values include >24 %.

Significant differences were found for %BF between
RESULTS competitive levels, with lower values for national and
international level athletes when compared to state-level
athletes (p<0.001) and a tendency to lower values for
No significant differences were observed between thaternational-level athletes when compared to national level
time of BJJ practice for %BF, i.e., athletes with 3 years vathletes (p=0.07). Besides, no significant difference was
athletes with more than 3 years and athletes with < 6 years@bserved for body mass between the state, national or
athletes with more than 6 years (p>0.05; both comparisongjternational level athletes (p>0.05), indicating that the athletes
Table | shows the general characteristics of the sample, wah different levels with equivalent body mass showed a
information on total body water, lean mass, fat-free mass, bosignificant difference of %BF among them. The comparisons
mass, body fat mass, bone mineral content, musculoskeldiatween graduations (belt) were not made since the
mass, body mass index, %BF, basal metabolic rate, right aiimternational level athletes remain during some years in the
left arm, trunk, right leg, and left leg. same graduation, once the central aspect is referred to compe-
te in high-level, independent of the graduation. Figure 1 shows
Table Il shows the cut-off points for %BF in BJJthe comparisons between the different competitive levels of
athletes. The very-low and low cut-off points are below 11.598JJ athletes for %BF.

Table I. Main characteristics of the Brazilian jiu-jitsu athletes.

Variables Mean SD Minimum Maximum CI95%
TBW (L) 48.9 6.5 29.2 62.4 47.3-50.6
LM (kg) 63.3 8.7 37.4 83.6 61.1-65.4
FFM (kg) 66.7 8.9 39.7 85.3 64.4-68.8
BM (kg) 82.1 12.7 55.1 1252 78.9-85.2
FM (kg) 16.0 8.9 52 441 13.8-18.2
BMC (kg) 3.7 0.6 2.3 4.8 3.6-3.8
SMM (kg) 379 54 21.6 49.4 36.5-39.2
BMI (kg/mz) 26.3 33 19.3 374 25.5-27.2
%BF (%) 17.3 6.8 7.0 30.3 15.6-19.1
BMR (kcal) 1811.4 193.4 1228.0 2213.0 1763.0-1859.7
RA (kg) 4.0 0.7 2.0 5.6 3.9-4.2
LA (kg) 4.0 0.7 2.0 5.5 3.8-4.1
Trunk (kg) 30.1 39 18.3 38.6 29.2-31.1
RL (kg) 9.9 0.20 4.1 124 9.5-10.3
LL (kg) 9.8 0.20 4.0 12.4 9.4-10.2

Note: SD = standard deviation; Cl 95 % = 95 % confidence interval; TBW = total body water; LM = lean mass; FFM = fat-fi@®l mdmsjy mass;
FM = body fat mass; BMC = bone mineral content; SMM = musculoskeletal mass; BMI = body mass index; %BF = percentage; @Mé&dy fmsal
metabolic rate; RA = right arm; LA = left arm; RL = right leg; LL = left leg.

3 International level E=R National level mEm State level

»
o
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Table Il. Cut-off points for body fat percentage in Brazilian jiu-
jitsu athletes.

Body fat percentage (%)
:

Percentile Body fat percentage Classification
pl0 <7.7% Very low 10~ I
p25 >7.7-115% Low
p50 >11.6-17.0% Medium 0 r
p75 >17.1-24.0% High International level  National level State level
p90 >24.1% Very high Fig. 1. Body fat percentage among different Brazilian jiu-jitsu

athletes at competitive levels. Note: * = a significant difference
was observed with higher values for state-level athletes when
compared to national and international levels, p<0.001.
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DISCUSSION Studies with grappling combat sports athletes have shown that
body fat levels are negatively correlated with aerobic perfor-
mance (Durkalec-Michalsket al.; Balci et al., 2020),
Based on the incipient studies that compared bodynaerobic performance (Ceylahal, 2018), specific sport
composition responses in BJJ athletes, this study's aim copktformance (Franchiet al, 2007; Arazet al, 2017; Ceylan
help professionals establish the proposition of cut-off pointt al), and performance on generic tests (Athasiol).
for the classification of %BF. In addition, this research could
promote %BF ratings for assertive nutritional behaviors since Finally, a limitation of this study is that the proposed
previous evidence points to poor nutritional quality amongut-off points were performed via assessment of body
BJJ athletes (Andreatet al, 2016). Athletes from other composition in the BIA InBody 570® and cannot be transposed
grappling combat sports, such as judo and wrestling, presémtother assessment methods such as skinfold thickness,
a low %BF (Callaret al, 2000; Franchinet al, 2011; ultrasonography, hydrostatic weighing, plethysmography,
Horswill, 1992). In judo, Franchimt al (2011) indicate that dual-energy X-ray absorptiometry (DXA), and others because
high-level athletes present < 10 %BF (between 7-13.7 %ere are distinctions between the different assessment methods
implying that athletes of higher competitive level exhibit lowe(Kasperet al, 2021). However, considering that BIA has been
%BF when compared to athletes of lower competitive levalisseminated worldwide, it is believed that the proposed values
In wrestling, values between 3-13 % of relative fat during irfor classification of %BF in BJJ athletes can guide
season and between 8-16 % off-season were verified (Horswillassification propositions for skinfold thickness and even
Callanet al). In turn, the present study showed ~17.3 %BBXA to help professionals involved in sports training and
(range: 7 % to 30 %), with a higher %BF in athletes from thathlete nutrition.
heaviest categories. Ratamess (2011) also suggest that athletes
from lighter categories tend to have a lower %BF than athletiss considered that the proposition of cut-off points for the
from heavier categories. Thus, it appears that the %R¥assification of the %BF of BJJ athletes can promote choosing
fluctuates during the sports season, and the monitoring tbe adequate weight category (maintaining, reducing, or
adiposity is essential for decision-making about what wouldcreasing body weight category) in which the athlete will
be the most suitable weight class for an athlete to competeompete, in congruence with the relative level of body
adiposity. Another significant point is related to physical
In certain sports, the athlete's body composition igreparation, that is, to define the weight category.
directly related to the physical demands of the sport. In this
sense, high lean mass and low-fat mass are related to better
athletic performance (Suchometl al, 2016). Low body fat ACKNOWLEDGMENTS
levels contribute to muscular and cardiorespiratory endurance,
spee_d, and_e_lg|l|ty, while high t_Jody fa_t levels CO_U|d limit these We are thankful to Adriana Alupei for the English
physical abilities (Durkalec-Michalskt al,, 2016; Suchomel . . .
rammar review of the present article. Leonardo Vidal

.8t al). When compared to competitive Ievel_s, n _atlonal an%ndreato thanks the Coordenacgéo de Aperfeicoamento de
international-level athletes presented values significantly IOWF;
)

than state-level athletes. Given this, the results found in t (%25\,2?: de Nivel Superior (CAPES) for the received
present study are like those reported by Mariehal who P-
found lower values for %BF in elite vs. non-elite athletes.

Therefore, the findings of the present study reinforce tlEERQUEIRA B.S.. CERQUEIRA, M. B.. FERREIRA, W, C..
necessity of adiposity control in BJJ athletes. However, SpORS: 5| \VEIRA E M.: ANDREATO. L. V.- DOS SANTOS-JU-

performance is multifactorial, requiring a technical, tacticalyjor R. B.: VALDES-BADILLA, P. & BRANCO, B. H. M. Pro-
and physical analysis, which should not be limited to %BF.puesta de tabla normativa para la clasificacion del porcentaje de gra-
sa corporal en atletas de jiu-jitsu brasiléfio.J. Morphol., 40(L57-
Body composition is an essential indicator of physical, 2022.

fitness and performance in grappling combat sports since o

athletes are classified by weight category. In lighter categories, ~ RESUMEN: La grasa corporal puede distinguir a los atle-

fighters must have a lower %BF and a better strength—to—bogz de jiujitsu brasilefio (BJJ) segdn el nivel competitivo. Sin em-

mass ratio. On the other hand, the higher weight categori& rgo, las propuestas de puntos de corte para est_ablecer clasificacio-
. . nes de porcentaje de grasa corporal para deportistas de deportes de

athletes can ben_eflt from _h'gh levels of Igan mass and redu%%ibate y, especificamente, para deportistas de BJJ son aun inci-

fat mass, as the increase in body mass will promote an incregsgies en la literatura. En este sentido, el objetivo principal del pre-

in inertia, making movement, control, and taking down athletegnte estudio fue establecer una tabla normativa para la clasificacion

more difficult (Andreatcet al, 2017; Franchingt al, 2011).  del porcentaje de grasa corporal en atletas de BJJ. Secundariamente,
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comparar a los deportistas segun el nivel competitivo. Participar@allan, S. D.; Brunner, D. M.; Devolve, K. L.; Mulligan, S. E.; Hesson, J.; Wilber,
noventa atletas masculinos de BJJ (edad:#8,2 afios; tiempo de R. L.; Kearney, J. T. Physiological Profiles of Elite Freestyle Wrestlers.

£ tinn- B . . . Strength Cond. Res., 14(2§$2-9, 2000.
practica: 6,0t.2,1 anos,_ mas.a Corporal: 82"]12.’7 kg., eStat,ura'. Ceylan, B.; Gurses, V. V.; Akgul, M. S.; Baydil, B. & Franchini, E. Anthropometric
175,9+ 6,5 cm; masa adiposa: 16.8,9 kg; Comen'd_o mineral 6seo: profile, wingate performance and special judo fitness levels of Turkish olympic
3,7+ 0,6 kg; masa muscular: 3%%,4 kg; porcentaje de grasa cor-  judo athletesido Mov. Cult., 18(3)15-20, 2018.
poral: 17,3t 6,8 %; tasa metabdlica basal: 1814,493,4 kcal) de da Silva, B. V. C.; de Moura S., Mério A.; Marocolo, M.; Franchini, E. & da
diferentes niveles competitivos: estatal (n= 42), nacional (n= 26) e Mota, G. R. Optimal load for the peak power and maximal strength of the
internacional (n= 22). Se evalud la composicion corporal a través de UPPErbody in Brazilian Jiu-Jitsu athletasStrength Cond. Res., 29(B)16-

o . L 7 21,2015.
bioimpedancia tetrapolar. Para establecer la clasificacion se utilizi;, | a2 F 3 Garcia. J. M. G.: Monteiro. L. E. & Abian-Vicen. J. Body

ron los percentiles p10, p25, p5S0, p75 y p90. Como resultado se ob-composition, isometric hand grip and explosive strength leg — similarities
tuvo la siguiente clasificacion: <7,7 % (muy baj),7-11,5 % (bajo); and differences between novicésch. Budo, 10(1p11-7, 2014.

11,6-17,0 % (medio); 17,1-24,0 % (alto¥34,1 % (muy alto). Los Durkalec-Michalski, K.; Podgorski, T.; Soko?owski, M. & Jeszka, J. Relationship
atletas de nivel estatal tenian un porcentaje de grasa corporal maéadetween body composition indicators and physical capacity of the combat
alto respecto a los atletas de nivel nacional e internacional (p <O.Q§% sports athietesarch. Budo, 12(1p47-56, 2016.

L ~ hchini, E.; Del Vecchio, F. B.; Matsushigue, K. A. & Artioli, G. G. Physiological
Los puntos de corte propuestos pueden ser (tiles para monitorizar lgpyqfiles of Elite Judo AthleteSports Med., 41(2)47-66, 2011.

grasa corporal de los atletas de BJJ. Franchini, E.; Nunes, A. V.; Moraes, J. M. & Del Vecchio, F. B. Physical fitness
and anthropometrical profile of the Brazilian male judo tednPhysiol.
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Franchini, E.; Takito, M. Y. & Bertuzzi, R. C. Morphological, physiological and
technical variables in high-level college judoigtsch. Budo, 1(11})-7, 2005.

Horswill, C. A. Applied physiology of amateur wrestlirfgports Med., 14(2)14-
43,1992.
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