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AbSTrAcT
Purpose. The aim of the present study was to assess the morpho-functional characteristics of male jiu-jitsu practitioners against 
a sample of strength-trained university students. Methods. The all-male research sample included 49 jiu-jitsu competitors and 
30 university students actively involved in strength training. Measures of body mass and height, lower extremity length, sitting 
height, arm span, trunk width, skeletal breadths, circumferences and skinfold thicknesses of the trunk and extremities were 
collected. body tissue composition was assessed using bioelectrical impedance analysis. Somatotype was classified according to 
the anthropometric method of Heath and carter. Participants also performed three motor tests composed of the standing long 
jump, flexed arm hang, and sit-ups and two dynamometer tests measuring handgrip and back muscle strength. Differences 
between the measured characteristics in both samples were analyzed using Student’s t test. Pearson’s correlation coefficient was 
used to the determine the relationships between the morphological characteristics and the results of the motor tests. Results. 
The jiu-jitsu sample was slightly smaller than the strength-training students. In contrast, body mass was almost identical in both 
groups. The remaining length, height, and skinfold characteristics also did not differ significantly between the groups. Only hip 
breadth was significantly larger in the jiu-jitsu sample. No between-group differences were noted in the levels of endomorphy, 
mesomorphy, and ectomorphy. The composite somatotype of the jiu-jitsu athletes (2.1–5.8–2.0) was very similar to that of the 
strength-trained students (2.1–5.9–2.4). Statistically significant differences were observed in the tests assessing muscle strength. 
Handgrip and back muscle strength was greater in the strength-training students, whereas the jiu-jitsu athletes performed better 
in all three motor tests. Conclusions. The minor morphological differences between the jiu-jitsu and strength-training groups may 
be due to the different sporting level of the participants. Whereas the intense weight training regime of the strength-training 
students allowed them to achieve higher results in the dynamometer tests, the more multidimensional aspect of jiu-jitsu training 
was reflected in achieving better results in the motor tests.
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Introduction

The body build profile of athletes is the result of 
both athlete selection criteria and training loads. Each 
sport involves various form of training, the aim of 
which is to generally improve certain fitness measures 
and overall physical performance, whereas the aim of 
more targeted training programs specific to each sport is 
to induce specific changes in body morphology as well 
as various functional characteristics. It is the combi-
nation of optimal training and the most suitable somatic 
predispositions that allow an athlete to attain the best 
results in today’s ever more specialized and technical 
world of sports. One of the most basic elements of any 
sports training program is developing strength [1]. Muscle 
strength plays a key role in determining sporting suc-
cess not only in typical strength sports such as weight-
lifting, powerlifting, and bodybuilding [2], but also in 
martial arts, track and field, and team sports.

In recent years there has been an upsurge of interest 
in jiu-jitsu among the martial arts community with its 
combination of elements from karate and judo [3]. 
The mixed style of jiu-jitsu promotes a wide variety of 
techniques and tactics. The full range of jiu-jitsu tech-
niques covers grips, throws, holds, joint locks, chokes, 
hits, kicks, and inflicting blows on sensitive parts of the 
body in various ways. One of the defining concepts 
behind jiu-jitsu is that a theoretically weaker athlete 
should be able to successfully subdue a stronger, larger 
opponent. Hence, jiu-jitsu favors individuals with high 
levels of flexibility, agility, speed, coordination, and bal-
ance [4] and not pure physical strength. Nonetheless, 
strength training is important for jiu-jitsu practitioners 
as it aids in certain moves such as throwing or choking. 
For these moves and others, upper body strength plays 
a large role as jiu-jitsu is a close and full contact sport 
that does not provide the space needed for more dynam-
ic moves [5]. Alongside the importance of upper body 
strength is also muscular endurance, used to hold and 
maintain the most advantageous position when grap-
pling against an opponent. Alongside the above, hand-
grip strength is also important as it is very effective in 
holding down an opponent by their kimono.
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research on the somatotypes of martial arts athletes 
in different weight classes is quite comprehensive. How-
ever, relatively little work has been performed on jiu-jitsu 
practitioners. Of those few available studies, most have 
focused on reporting mean body mass and height, body 
tissue composition, or types of body build. There re-
mains a paucity of information when considering de-
tailed anthropometric data and comparing morphologi-
cal characteristics with strength measures. Particular 
interesting seems to be comparing the motor performance 
(strength-related) of jiu-jitsu practitioners against ath-
letes specialized in strength training.

The aim of the present study was to therefore com-
pare the morphology, body tissue composition, and 
strength capabilities of jiu-jitsu against a population 
engaged in strength-training. This included examin-
ing the relationship between the strength levels and 
anthropometric characteristics between both groups.

Material and methods

The all-male research sample included 49 professional 
jiu-jitsu practitioners (mean age 23.40 years) and 30 uni-
versity students actively involved in strength training 
(mean age 22.32 years). All participants weighed be-
tween 70–90 kg. The jiu-jitsu group had been involved 
in the sport between 4 to 12 years and trained on av-
erage four times per week for 2 hours. The comparative 
group had been involved in an adaptive strength train-
ing program for 3 months whose aim was to improve 
muscular endurance [6]. This group trained three times per 
week (every other day) by lifting weights. Each training 
session consisted of two exercises targeting each ma-
jor muscle group, with ninety seconds of rest provided 
between the exercises. The first training session began 
by performing one set of 19 repetitions for each exer-
cise at a suitable weight. The number of repetitions was 
then increased by one each subsequent training session 
until reaching 24 repetitions. Afterwards the number of 
sets was increased to two, with the participants again 
completing 19 repetitions per set with the number of 
repetitions increased by one each subsequent exercise 
session until again reaching 24. Finally, participants 
completed three sets (from 19 to 24 repetitions). The next 
step was to return to completing two sets of 19 repeti-
tions in each exercise but this time increasing the 
weight by 5% in each subsequent session. Upon com-
pleting this introductory phase, training was varied 
for each exercise by increasing, in order, the number 
of repetitions (from 19 to 24), then the number of sets 
(from two to three), and then the weight (by 5%).

Data were collected through anthropometric meas-
urement and administering fitness/strength tests. An 
anthropometer (GPM, Switzerland) was used to measure 
body height, lower extremity length, sitting height, and 
arm span. Measures of the trunk and extremities were 
performed using a spreading caliper of the same manu-

facturer. These included chest diameter, chest depth, 
biacromial diameter, biiliocristal diameter, and deltoid 
muscle diameter. Measures of bone breadths included 
elbow breadth and knee breadth. In addition, circum-
ferences of the neck, shoulder, chest, waist, hips, arm 
(contracted and relaxed), and the maximal circumfer-
ences of the forearm, thigh, and calf were taken. A body 
fat caliper (Harpenden, UK) was used to obtain skin-
fold thicknesses at the subscapular, triceps, suprailiac, 
abdominal, and calf sites. body mass was assessed us-
ing an electronic scale.

The relationship between height and mass was as-
sessed by body mass index. Somatotype was classified 
according to Sheldon’s method of somatotopy as modi-
fied by Heath and carter to determine the levels of endo-
morphy, mesomorphy, and ectomorphy. body tissue 
composition was determined using a bIA 101 bioelec-
trical impedance analyzer (Akern, Italy) with the pack-
aged bodygram software. Variables considered for analy-
sis included body fat mass, lean body mass, and water 
content. Muscle strength was assessed by dynamometer 
testing; this included measuring (a) handgrip strength 
using an adjustable hand dynamometer (Takei, Japan) 
with a measuring range of 0–100 kgf (kilogram-force) 
and 0.5 kgf accuracy and (b) back muscle strength us-
ing a back dynamometer of the same manufacturer 
with a measuring range of 0–250 kgf and 0.5 kgf accu-
racy. Physical fitness was assessed by three motor tests 
consisting of the standing long jump (distance jumped), 
flexed arm hang (time spent hanging), and sit-ups (num-
ber completed within a set time).

basic statistical methods were used to analyze the 
obtained results. Means and standard deviations were 
calculated. The statistical distribution of the variables 
were assessed with the Kolmogorov–Smirnov test, find-
ing it did not differ significantly from a normal distri-
bution. On this basis all subsequent statistical methods 
assumed a normal distribution. Inter-group differenc-
es were determined by Student’s t test, whereas the 
relationships between the muscle strength variables 
and morphological characteristics were examined us-
ing Pearson’s product-moment correlation coefficient.

The study was financed by the Polish Ministry of 
Science and Higher Education in a project titled Muscle 
strength development among martial arts and fighting 
sports athletes differentiated by morphological structure 
(No. NrSA1 001551). The study design was approved 
by the Ethics committee of the University of Physical 
Education in Wroclaw, Poland and all participants 
provided their written informed consent.

Results

body mass was almost identical in both groups 
(Table 1). However, the jiu-jitsu sample was slightly smaller 
than the strength-training students, whereas those 
strength lifting had significantly smaller biiliocristal 
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diameter and chest depth values. On the other hand, the 
jiu-jitsu practitioners were characterized by a smaller 
hip circumference (Table 2). No significant differences 
were found between both groups among the skinfold 
thickness and length/height characteristics. For body 
composition a significantly higher percentage of lean 
body mass and water content was presented by the jiu-
jitsu practitioners (Table 3). conversely, the strength-
training group had higher fat content, measured both 
in kilograms and as a percentage. No between-group 
differences were noted in the levels of endomorphy, 
mesomorphy, and ectomorphy. The somatotype of the 
jiu-jitsu athletes (2.1–5.8–2.0) was very similar to that 
of the strength-trained students (2.1–5.9–2.4). A number 
of significant differences were observed in the tests as-
sessing muscle strength (Table 4). Although the differ-
ences for handgrip strength were not statistically signifi-
cant, the strength-training group presented slightly higher 
results. Significantly higher values were found in this 
group for back muscle strength. In turn, the jiu-jitsu ath-

letes performed better in all three motor tests (stand-
ing long jump, flexed arm hang, and sit-ups). However, 
a statistically significant difference was recorded only 
in the standing long jump test.

In both groups, a significant positive correlation was 
observed between the majority of the somatic charac-
teristics and the dynamometer tests (handgrip and back 
strength). In the case of the other three motor tests, any 
correlations with the morphological characteristics were 
quite low, with the majority non-significant (Table 5, 6). 
However, the strength-training group featured a slightly 
more pronounced relationship between a lower time 
(poorer result) in the flexed arm hang test and an in-
crease in the values of the analyzed somatic character-
istics. A statistically significant negative correlation was 
found between flexed arm hang time and the circum-
ferences of the thigh and calf, whereas a positive cor-
relation was found between flexed arm hang test and 
ectomorphy. No statistically significant dependencies 
were observed between any of the somatic characteris-

Table 1. Statistical characteristics of the length/height measurements and body mass

Variable
Jiu-jitsu group Strength-training group

p
Mean SD Mean SD

body mass (kg) 77.3 6.47 78.3 6.83 0.620
body height (cm) 177.6 6.40 180.4 4.44 0.064
Lower extremity length (cm) 95.5 3.64 94.4 4.23 0.288
Sitting height (cm) 93.0 3.68 93.8 2.87 0.372
Arm span (cm) 180.9 7.37 184.2 7.21 0.076
biacromial diameter (cm) 42.3 1.90 41.6 2.39 0.172
Deltoid muscle diameter (cm) 47.0 2.25 47.3 1.90 0.566
chest diameter (cm) 29.6 2.35 28.8 2.18 0.171
chest depth (cm) 20.8 1.74 19.9 1.58 0.035
biiliocristal diameter (cm) 29.0 1.76 27.8 1.99 0.013
Elbow breadth (cm) 7.1 0.32 7.1 0.66 0.889
Knee breadth (cm) 10.1 0.53 10.2 1.26 0.651

Values in bold denote statistical significance at p < 0.05

Table 2. Statistical characteristics of the circumference measurements 

Variable
Jiu-jitsu group Strength-traininggroup

p
Mean SD Mean SD

Neck circumference (cm) 39.5 1.77 38.9 1.68 0.205
Shoulder circumference (cm) 118.3 4.87 118.7 4.72 0.716
chest circumference (cm) 89.0 4.43 90.4 7.88 0.326
Waist circumference (cm) 80.6 5.20 81.3 5.81 0.606
Arm circumference – relaxed (cm) 32.7 2.11 33.2 2.67 0.445
Arm circumference – contracted (cm) 35.9 2.34 36.2 2.67 0.557
Maximal forearm circumference(cm) 28.1 1.30 28.6 1.49 0.128
Hip circumference (cm) 96.4 4.67 99.1 4.62 0.026
Maximal thigh circumference (cm) 57.9 3.36 57.3 3.58 0.452
Maximal calf circumference (cm) 37.5 2.09 38.0 2.68 0.367

Values in bold denote statistical significance at p < 0.05
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tics and the results of the flexed arm hang test in the 
jiu-jitsu group.

For the standing long jump a positive correlation 
was established between this motor test and a number 
of the length/height characteristics in both groups. In 
the strength-training group, the strongest positive cor-
relation was observed between standing long jump per-
formance and lower extremity length. For the jiu-jitsu 
group, the largest positive correlations were with body 
height, knee breadth, and circumference of the waist. 
A clear result was found between poorer long jump 
distance and increased skinfold thickness among the 
students involved with strength training. No such de-
pendency was found in the jiu-jitsu group. 

The correlation coefficients between the sit-ups test 
and the morphological characteristics in both groups 
had low values. Only in the strength-training group 
could a dependency be observed between an improve-
ment in the number of sit-ups with a stronger and better 
developed upper body.

Discussion

The techniques and training methods used in combat 
sports are vastly diverse. As a result, there are no spe-
cific morphological criteria for those involved in these 
sports. However, research conducted on judo, jiu-jit-
su, and karate practitioners showed only a slight vari-
ation in their morphological structure [3, 7]. Many au-
thors have indicated that choosing the most optimal 
fighting technique in a combat sport may be better de-
termined by an athlete’s somatic predisposition [8]. In 
practice, Lech et al. found that taller and thinner indi-
viduals were more likely to use leg techniques, while 
those larger and shorter had a larger preponderance of 
using hand techniques [9]. In the same study, differ-
ences were also found in the effectiveness of counter-
maneuvers depending on body height. It is nonethe-
less apparent that the specialized forms of training 
inherent in combat sports cause practitioners to de-
velop in ways most practical for combat and, as a re-

Table 3. Statistical characteristics of somatotype, skinfold thickness, and body tissue composition 

Variable
Jiu-jitsu group Strength-training group

p
Mean SD Mean SD

body mass index 24.5 1.98 24.1 1.96 0.436
Endomorphy 2.1 0.62 2.1 0.73 0.811
Mesomorphy 5.8 0.95 5.9 1.60 0.884
Ectomorphy 2.0 0.84 2.4 0.77 0.112
Subscapular skinfold thickness (mm) 10.2 2.54 10.0 2.48 0.771
Triceps skinfold thickness (mm) 4.9 1.91 4.8 1.59 0.787
Suprailiac skinfold thickness (mm) 7.8 2.83 8.0 3.16 0.782
Abdominal skinfold thickness (mm) 9.4 3.66 10.2 4.20 0.390
calf skinfold thickness (mm) 4.5 1.76 4.7 1.61 0.660
Fat mass (kg) 12.3 3.90 14.1 3.52 0.058
Fat-free mass (kg) 65.0 6.43 64.3 6.57 0.646
Total body water (kg) 47.6 4.64 47.1 4.81 0.622
Fat mass (%) 15.7 4.00 17.9 3.81 0.027
Fat-free mass (%) 84.3 4.00 82.1 3.81 0.027
Total body water (%) 61.8 3.02 60.1 2.79 0.024

Values in bold denote statistical significance at p < 0.05

Table 4. Statistical characteristics of the motor test results 

Variable
Jiu-jitsu group Strength-training group

p
Mean SD Mean SD

right handgrip strength (kgf) 47.8 8.31 51.4 10.07 0.111
Left handgrip strength (kgf) 46.2 7.59 48.6 10.31 0.252
back strength (kgf) 123.9 21.73 140.7 18.82 0.002
Flexed arm hang (s) 40.2 10.99 34.9 13.18 0.076
Standing long jump (cm) 233.5 22.03 217.7 19.58 0.004
Sit-ups (n) 34.5 4.85 33.9 3.87 0.566

Values in bold denote statistical significance at p < 0.05
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Table 5. Pearson’s correlations between the results of the motor tests and the morphological characteristics and body tissue 
components in the jiu-jitsu group

Variable 
right  

handgrip 
strength

Left  
handgrip 
strength

back  
strength

Flexed  
arm hang

Standing  
long jump Sit-ups

body mass 0.36 0.27 0.35 −0.08 0.26 0.06
body height 0.26 0.26 0.18 −0.11 0.31 0.10
Lower extremity length 0.16 0.19 0.08 −0.10 0.20 0.05
Sitting height 0.22 0.14 0.11 −0.09 0.24 0.02
Arm span 0.29 0.29 0.34 −0.17 0.30 0.01
biacromial diameter 0.34 0.30 0.35 −0.05 0.21 −0.01
Deltoid muscle diameter 0.29 0.21 0.27 −0.02 0.25 0.05
chest diameter 0.36 0.23 0.19 −0.04 0.22 0.03
chest depth 0.02 0.04 0.06 0.02 0.11 0.11
biiliocristal diameter 0.13 0.06 0.30 −0.16 0.21 0.04
Elbow breadth 0.25 0.22 0.14 −0.07 0.12 0.10
Knee breadth 0.32 0.15 0.17 0.03 0.34 0.19
Neck circumference −0.01 −0.05 0.07 −0.17 −0.09 −0.07
Shoulder circumference 0.44 0.35 0.40 −0.08 0.24 0.00
chest circumference 0.29 0.17 0.30 −0.02 0.24 0.16
Waist circumference 0.28 0.19 0.32 0.06 0.32 0.13
Arm circumference – relaxed 0.21 0.16 0.36 −0.13 −0.01 −0.11
Arm circumference – contracted 0.16 0.15 0.35 −0.12 0.04 −0.14
Maximal forearm circumference 0.40 0.32 0.45 −0.05 0.12 −0.05
Hip circumference 0.32 0.25 0.27 0.00 0.18 0.10
Maximal thigh circumference 0.31 0.19 0.34 0.03 0.16 0.14
Maximal calf circumference 0.37 0.27 0.25 0.01 0.20 0.07
Subscapular skinfold thickness −0.02 −0.10 0.09 −0.09 −0.09 −0.04
Triceps skinfold thickness −0.06 −0.04 −0.06 0.09 0.12 0.07
Suprailiac skinfold thickness 0.10 0.08 0.00 0.00 0.10 −0.04
Abdominal skinfold thickness 0.13 0.13 0.02 0.06 0.28 0.10
calf skinfold thickness 0.00 −0.03 −0.20 −0.01 0.13 0.07
Fat-free mass 0.36 0.29 0.30 0.02 0.27 0.14
Total body water 0.36 0.29 0.30 0.03 0.29 0.13
Fat mass 0.18 0.11 0.26 −0.20 0.11 −0.09
Endomorphy −0.02 −0.06 0.01 0.00 0.00 −0.03
Mesomorphy 0.28 0.17 0.24 0.23 0.16 0.20
Ectomorphy −0.13 −0.03 −0.21 0.00 0.06 0.05

 

sult, be distinguished from athletes involving in other 
disciplines.

The present study found minor differences among 
some of the analyzed morphological and functional 
characteristics between jiu-jitsu practitioners and in-
dividuals engaged in strength training. based on the 
literature on the subject, the mass–height values of the 
jiu-jitsu group were typical for practitioners of this sport. 
Andreato et al. studied brazilian jiu-jitsu practitioners 
from three ranks finding mean body mass to be 75.4 kg 
and mean body height 174.9 cm [10]. Similar values were 
reported by costa et al., with body mass 75.2 ± 11.2 kg, 
body height 173.0 ± 8.2 cm, and bMI 25.1 ± 3.8 kg/m2 [4]. 
These results show this to be the most common mass–
height relationship in jiu-jitsu practitioners and there-
fore can be used as benchmark for athletes as the mass 

and height range needed to better take advantage of 
the full range of techniques and counter-maneuvers in 
this sport.

Analysis of skinfold thickness indicated a similar 
distribution of fat in both groups. The largest values 
were recorded at the subscapular and abdominal sites, 
although the jiu-jitsu group had significantly lower body 
fat percentage. However, body fat content was larger in 
both groups when compared with values reported by 
other authors [8, 11], with this possibly explained by 
the fact that the participants examined in this study 
were less experienced than in the above-cited studies. 
Due to the nature of combat, low body fat content in 
different parts of the body is known to help in fighting 
at a faster speed as well as reacting more quickly to an 
opponent’s moves [11].
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In terms of somatotype (endomorphy, mesomorphy, 
and ectomorphy), the body type of the participants in 
this study was found to be in line with those found in 
strength-training and combat sports populations [12–15]. 
The dominance of mesomorphy in both groups point to 
the strong development of muscle mass and muscle hy-
pertrophy as well as increased skeletal size. The above 
characteristics could also be observed in the high values 
recorded in the handgrip strength test. Here, handgrip 
strength (right and left hand) values were larger than 
those recorded by Andreato et al. on brazilian jiu-jitsu 
practitioners in the same weight class (70–90 kg), who 
obtained 43.7 ± 4.8 kgf for the right hand and 40.1 ± 
3.8 kgf for the left hand [5]. This was especially visible 
in the high values attained by the strength-training 
participants in the present study and can be assumed 

to be the result of their involvement in such an intense 
weight training program [2, 16]. Of interest is the fact 
that Diaz et al. did not find larger absolute handgrip 
strength values for a population of judokas when com-
pared with an untrained sample [17]. However, the 
judokas in that study were found to be more resistant to 
fatigue during this test, with this difference in strength 
endurance associated with the need to maintain a strong 
grip on an opponent’s kimono during combat.

The standing long jump is used to assess lower ex-
tremity explosive strength. The ascendancy of the jiu-
jitsu group over the strength-training group may stem 
from their multifaceted training regime that develops 
not just strength but also flexibility, agility, speed, co-
ordination, and balance. In addition, the muscular work 
involved in combat has both a static and dynamic charac-

Table 6. Pearson’s correlations between the results of the motor tests and the morphological characteristics  
and body tissue components in the strength-training group

Variable 
right 

handgrip 
strength

Left  
handgrip 
strength

back  
strength

Flexed  
arm hang

Standing  
long jump Sit-ups

body mass 0.51 0.67 0.40 −0.30 0.06 0.21
body height 0.44 0.45 0.25 0.13 0.31 0.07
Lower extremity length 0.34 0.35 0.19 −0.06 0.49 0.17
Sitting height 0.41 0.52 0.38 0.29 0.04 0.09
Arm span 0.16 0.23 0.10 −0.05 0.39 0.09
biacromial diameter 0.23 0.38 0.32 0.06 0.18 0.40
Deltoid muscle diameter 0.24 0.41 0.43 0.12 0.05 0.19
chest diameter 0.43 0.58 0.33 0.04 −0.04 0.03
chest depth 0.32 0.38 0.29 −0.31 −0.13 0.14
biiliocristal diameter 0.01 0.18 −0.02 0.21 0.14 −0.03
Elbow breadth 0.01 0.05 0.16 −0.22 0.04 0.18
Knee breadth −0.03 −0.03 0.04 −0.20 0.09 0.27
Neck circumference 0.08 0.09 0.44 0.01 0.08 −0.05
Shoulder circumference 0.35 0.62 0.25 −0.05 0.03 0.22
chest circumference 0.12 0.38 0.09 −0.29 0.01 0.37
Waist circumference 0.20 0.25 0.23 −0.11 −0.26 −0.28
Arm circumference – relaxed 0.60 0.58 0.37 −0.28 −0.05 0.16
Arm circumference – contracted 0.49 0.55 0.39 −0.16 −0.09 0.13
Maximal forearm circumference 0.60 0.69 0.40 −0.20 0.05 0.13
Hip circumference 0.29 0.33 0.12 −0.19 −0.31 −0.17
Maximal thigh circumference 0.26 0.33 0.13 −0.49 0.01 0.20
Maximal calf circumference 0.40 0.42 0.12 −0.44 0.08 0.16
Subscapular skinfold thickness 0.14 0.10 −0.02 −0.30 −0.17 -0.07
Triceps skinfold thickness −0.19 −0.26 −0.55 −0.19 −0.41 −0.31
Suprailiac skinfold thickness 0.04 0.00 −0.23 −0.27 −0.42 −0.19
Abdominal skinfold thickness 0.00 0.15 −0.35 −0.23 −0.40 0.01
calf skinfold thickness 0.20 0.22 −0.03 −0.20 −0.36 −0.17
Fat-free mass 0.47 0.61 0.28 −0.19 0.20 0.28
Total body water 0.47 0.61 0.28 −0.19 0.20 0.27
Fat mass 0.23 0.30 0.33 −0.27 −0.22 −0.06
Endomorphy −0.01 −0.06 −0.26 −0.29 −0.40 −0.20
Mesomorphy 0.10 0.13 0.16 −0.36 −0.04 0.26
Ectomorphy −0.18 −0.32 −0.22 0.46 0.23 −0.15
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ter [18]. The distance jumped in the standing long jump 
by the jiu-jitsu participants (233.5 m) in the present 
study was quite similar to that presented by Sertic et al. 
on a population of judokas, achieving a mean distance 
of 238.16 cm [18].

The results of the flexed arm hang and sit-ups test in 
both groups demonstrate the participants’ high level 
of muscular endurance. This result confirms that ab-
dominal muscle and upper body strength are critical 
in martial arts, and that martial arts training is justi-
fiably focused on improving these elements [5].

In the current study, significant positive correlations 
were observed between body mass and the results of 
the dynamometer tests (handgrip and back strength). 
Detanico et al. also described a strong positive relation-
ship between body mass and maximal strength [19] 
and that, in the case of athletes, body mass was asso-
ciated with greater musculature. consecutively, mus-
cle strength was found to be proportional to the cross-
sectional area of skeletal muscle [1]. This was also 
been confirmed in the present study by the significant 
correlation between handgrip strength and circumfer-
ence of the upper limbs.

Conclusions

No pronounced differences were observed between 
the somatotypes of the jiu-jitsu practitioners and the 
strength-training university students. This may be may 
be due to the different sporting level of the participants. 
However, the better dynamometer results achieved by 
the strength-training group can be linked to their in-
tensive strength training regime. On the other hand, 
the more multidimensional aspect of jiu-jitsu training 
was reflected in achieving better results in the motor 
tests and undoubtedly connected with the high fitness 
of these individuals.
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