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Abstract

Elite karatekas should have specific morphological characteristics suitable for their specializations. This study aimed
to determine the differences in morphological characteristics and body composition of elite Montenegrin karate
athletes according to different specializations. This study consisted of a total of 16 male karate athletes divided ac-
cording to specialization in kata (form or movement pattern) and kumite (fighting) disciplines. The subject sample
included healthy, black belt karate senior athletes, with no prior injuries divided into kata (n-6, 19.83+4.71 years) and
kumite (n-10, 20.4+5.21 years) athletes. Morphological characteristics and body composition were evaluated by a
battery of 11 variables: body height (BH), body mass (BM), triceps skinfold (TS), biceps skinfold (BiS), back skinfold
(BS), abdominal skinfold (AS), upper leg skinfold (UIS), lower leg skinfold (LIS), body mass index (BMI), fat percentage
(FP), and muscle mass percentages (MP). The differences in morphological characteristics and the composition of
the body between kata and kumite karatekas were determined by using a statistical procedure with a t-test for small
independent samples. It was determined that the kumite had a higher body height, and body weight, as well as a
higher percentage of muscle mass than kata karatekas. In other parameters concerning the distribution of subcuta-
neous adipose tissue, as well as the percentage of body fat, there was no difference between the groups. The results
suggest that there is some difference in morphological characteristics between kata and kumite karatekas, but for
more complete conclusions an analysis should be performed on a larger sample of high-level karate athletes.
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Introduction tus of top athletes is relatively homogeneous, depending on

The morphological status of athletes is very important
and nowadays it is known that morphological characteristics
are directly related to success in sports (Lopez-Plaza, Alacid,
Muyor, & Lépez-Miiarro, 2017; Slimani & Nikolaidis, 2019,
Banjevic et al., 2022). It was established that according to the
requirements of a certain sport, athletes must possess an opti-
mal level of morphological characteristics (Popovic, Akpinar,
Jaksic, Matic, & Bjelica, 2013; Masanovic, 2019; Slimani &
Nikolaidis, 2019; Banjevic et al., 2022). The morphological sta-

the sport, and can be defined as a pattern for athletes” achieve-
ments (Misigoj-Durakovi¢, Matkovi¢, & Medved, 1995).
Karate is considered one of the most popular martial arts,
which includes two competitive disciplines: forms (kata) and
sports fighting (kumite) (Koropanovski et al., 2011; Tabben
et al., 2013). To achieve top results in karate, in addition to
other characteristics, the athlete must have suitable anthropo-
metric characteristics (Lehmann & Jedliczka, 1998; Amusa &
Onyewadume, 2001; Jukic, Katic, & Blazevic, 2012).
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Analyzing karate athletes, it is noticeable that they are
characterized by a harmonious body constitution with a low
percentage of fat tissue (Sterkowicz, 1992). In relation to the
level of competition, there is no difference in body com-
position between intermediate and high-level competitors,
although the percentage of fat tissue was lower in top com-
petitors (Giampietro, Pujia, & Bertini, 2003). When consid-
ering some morphological characteristics, it was determined
that the longitudinal dimensionality of the skeleton, with a
smaller percentage of fat tissue, plays an important role in
success in karate (Abdel-Baser, 2010; Chaabéne, Hachana,
Franchini, Mkaouer, & Chamari, 2012). However, the per-
centage of fat tissue in karate athletes varies in different stud-
ies with subjects of different nationalities (Chaabéne et al.,
2012).

One study that investigated the difference in body com-
position between kata and kumite karatekas showed that
there was no significant difference in body composition be-
tween the given athletes (Koropanovski et al., 2011). Even
though karate is a very popular and massive individual
sport, as well as fact that knowledge about the morphologi-
cal characteristics and body composition of karate competi-
tors is necessary, research in the field of karatekas morpholo-
gy is not so numerous (Chaabéne et al., 2012; Gloc, Plewa, &
Nowak, 2012). There is an obvious lack of data on the differ-
ences between kumite and kata competitors in morphologi-
cal characteristics (Koropanovski et al., 2011). Accordingly,
the study aimed to identify differences in the morphological
characteristics and body composition between kata and ku-
mite karatekas.

Methods
Sample of respondents

This cross-sectional study consisted of a total of 16 male
karate athletes divided according to specialization in kata
(form or movement pattern) and kumite (fighting) disci-
plines. The subject sample included healthy, black belt ka-
rate senior athletes, with no prior injuries divided into kata
(n-6, 19.83+4.71 years) and kumite (n-10, 20.4+5.21 years)

athletes. Athletes voluntarily participated in the research pro-
cess, also this research was carried out following the Helsinki
Declaration.

Measurements

The standard international biological procedure was used
to determine morphological characteristics (Eston & Reilly,
2013). Morphological characteristics and body composition
were evaluated by a battery of 11 variables: body height (BH),
body mass (BM), triceps skinfold (TS), biceps skinfold (BiS),
back skinfold (BS), abdominal skinfold (AS), upper leg skin-
fold (UIS), lower leg skinfold (LIS), body mass index (BMI),
fat percentage (FP), and muscle mass percentages (MP).
Anthropometer, caliper, and measuring tape were used for
morphological measurements. To evaluate the body compo-
sition, Tanita body fat scale - model BC-418MA, was used.

Statistics

Basic parameters of descriptive statistics were calculated:
arithmetic mean, standard deviation, minimum, maximum,
and range. To determine differences in morphological char-
acteristics, and body composition among groups of karatekas,
a T-test for small independent samples was used. For all sta-
tistical analyses, significance was accepted at p<0.05. Data
processing was performed using the statistical program SPSS
26 (Statistical Package for Social Sciences, v26.0, SPSS Inc.,
Chicago, IL, USA).

Results

Table 1 indicates descriptive values of morphologi-
cal parameters. Kata karatekas have an average height of
174.2246.35 cm and a body weight of 67.75+4.67 kg, re-
spectively, which are slightly lower than kumite karatekas
(183.47+6.8 cm, and 77.34+10.15 kg). Body mass index val-
ues are similar for kata (22.42+2) and kumite (22.87+2.33),
as well as fat percentage values (10.03+4.75% for kata and
9.70+4.46 for kumite karatekas). It is noticeable that kata has
lower values for muscle mass (33.73+2.49%) compared to
Kumite karatekas (39.28+4.58%). While the skinfold values

Table 1. Descriptive data of morphological parameters between the groups

Groups Mean Std. Dev. Minimum Maximum Range

Kata Age 19.83 4.71 16 28 12
Body height 174.22 6.35 166.8 182.0 15.2

Body mass 67.75 467 60.9 75.0 14.1

Triceps skinfold 7.12 1.64 5.1 9.1 4.0

Biceps skinfold 5.47 2 37 8.7 5.0

Back skinfold 8.73 1.82 6.8 11.6 4.8

Abdominal skinfold 9.42 2.92 6.0 13.2 7.2

Upper leg skinfold 7.08 1.27 5.1 8.6 35

Lower leg skinfold 12.33 1.87 9.6 14.0 4.4

Body mass index 2242 2 20.0 25.1 5.1

Fat percentage 10.03 4.75 4.0 14.1 10.1

Muscle mass 33.73 2.49 304 36.5 6.1

Kumite Age 204 5.21 16 34 18
Body height 183.47 6.8 166.6 192.0 254
Body mass 77.34 10.15 63.6 96.3 32.7
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(continued from previous page)

Table 1. Descriptive data of morphological parameters between the groups

Groups Mean Std. Dev. Minimum Maximum Range
Triceps skinfold 7.23 2.05 4.0 10.6 6.6
Biceps skinfold 547 1.9 32 8.0 4.8
Back skinfold 9.92 2.8 7.5 15.0 7.5
Abdominal skinfold 9.57 475 6.0 22.0 16.0
Upper leg skinfold 6.03 1.59 3.6 9.4 5.8
Lower leg skinfold 11.44 4.87 6.0 21.0 15.0
Body mass index 22.87 233 19.6 27.8 8.2
Fat percentage 9.70 4.46 3.9 16.9 13.0
Muscle mass 39.28 4.58 31.1 46.2 15.1

are approximately similar.
Based on the T-test (Table 2), it was determined that a sig-
nificant difference was achieved in the aforementioned vari-

ables, in body height (0.17), body weight (0.49) and muscle
mass (0.17). In other parameters, there was no significant dif-
ference between kumite and kata karatekas.

Table 2. Descriptive data and t-test of 16 karate athletes enrolled in the study

Grupe Mean Std. Deviation t p
Age Kata 19.83 4.71 -22 .831
Kumite 20.40 5.21
Body height Kata 174.22 6.35 -2.70 .017*
Kumite 183.47 6.80
Body mass Kata 67.75 4.67 -2.16 .049*
Kumite 77.34 10.15
Triceps skinfold Kata 7.12 1.64 -12 910
Kumite 7.23 2.05
Biceps skinfold Kata 547 2.00 -.00 .997
Kumite 5.47 1.90
Back skinfold Kata 8.73 1.82 -92 373
Kumite 9.92 2.80
Abdominal skinfold Kata 9.42 2,92 -.07 944
Kumite 9.57 4.75
Upper leg skinfold Kata 7.08 1.27 1.37 192
Kumite 6.03 .59
Lower leg skinfold Kata 12.33 1.87 43 676
Kumite 11.44 4.87
Body mass index Kata 2242 2.00 -40 .698
Kumite 22.87 233
Fat percentage Kata 10.03 4.75 14 .890
Kumite 9.70 4.46
Muscle mass Kata 33.73 249 -2.71 .017*
Kumite 39.28 458
Discussion and Central America (Huertas, De-los-Santos, Bersain, &

This study showed that there are differences between some
morphological parameters between kata and kumite kara-
tekas. When compared to kata karatekas, kumite karatekas
have higher values for body height, body mass, and muscle
mass percentage.

The average height of kata karatekas in this study is about
the same as the height of the karatekas from North America

Sport Mont 20 (2022) 3

Cabrera, 2006). Additionally, they are slightly larger than the
Colombian (167.4 cm; Sanchez-Puccini, Argothy-Bucheli,
Meneses-Echavez, Lopez-Alban, & Ramirez-Vélez, 2014), and
the Philippines karatekas (169.6 cm; Pieter and Barcades, 2015).
On the other hand, kumite karatekas have higher average val-
ues, which are about the same height as Polish and Italian ka-
ratekas (Giampietro et al. 2003; Sterkowics-Przybycien, 2010 ).
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Kata karatekas in our study, also had a lower body mass,
which corresponds to Colombian (Sdnchez-Puccini et al.,
2014), Italian (Giampietro et al., 2003), and North-American
(Huertas et al. 2006) karatekas, while kumite karatekas
achieved higher values than that. In addition, the average body
mass of Polish karate athletes was higher (91.1 kg; Sterkowicz-
Przybycien, 2010) than any other sample of karatekas.

The morphological parameters, above all body height and
mass, are quite variable because karatekas in these studies are
not classified into kata and kumite disciplines. In this study,
a significant difference was determined precisely in body
height and mass, which is on the side of kumite karatekas,
who are more robustly built. This corresponds to the data of
Koropanovski et al. (2011) who showed in a sample of male
karatekas of the Serbian national team that there is no signif-
icant difference in body mass index (as in our case) between
kata and kumite karate fighters, but it was noted that kumite
fighters were more “robust” (larger body dimensions) com-
pared to katas.

The percentage of adipose tissue was similar between
kata and kumite groups, and is consistent with claims that
elite karate fighters have a lower percentage of adipose tissue
(Giampietro et al., 2003) and roughly corresponds to Polish
karatekas (Sterkowicz, 1992), and it is slightly higher than
Japanese karate fighters who have 7.5% fat tissue (Imamura,
Yoshimura, Uchida, Nishimura, & Nakazawa, 1998). In con-
trast to these data, the study found that Polish karatekas have
16.8% fat tissue (Sterkowicz-Przybycien, 2010). Although due
to the weight categories in sports fighters, karatekas should
have as little fat tissue as possible as ballast, we still see that
the percentage of fat tissue in karate fighters varies in differ-
ent studies with respondents of different nationalities, and
Chaabéne et al. (2012) came to a similar conclusion in their
review study.

It should be noted that there was no difference in skin-
folds between the karate fighters, which corresponds to the
fact that there was no difference in the percentage of fat mass.
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Conclusion

This study’s findings showed that kata and kumite ka-
ratekas have some distinct morphological characteristics.
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