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Abstract
Background. The karate is a sport with increasing popularity and many sports centers and schools promote
it.Several studies have shown that the karate can have positive effects, both on improving motor skills and on
improving physical fitness. Objective.The purpose of this study is to estimate the effects of four weeks of karate
training among boys aged 14 to 16 years. Methods.The study method is experimental with the division of the
boys in 2 groups of 12 each:experimental group (karate training) and control group. Data were collected during
four weeks. All data detected were expressed as average ± SD for experimental group and for the control group:
height, weight, body mass index (BMI), shuttle run test, medicine ball throw and squat jump (SJ).The significant
differences has been fixed in p<0.05. Results.The results showthat there was an effect of group (F=6.3, p=0.01)
for the medicine ball throw; while for shuttle run test there was an effect of moment (F=16.8, p=0.001) and an
effect was found for squat jump (F=4.7, p=0.014).Conclusion. The results suggest that the karate can be a
physical activity that can provide health promotion and a significant exercise to improve fitness.
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Introduction
The main purposes of sport-specific testing can comprise both talent identification and development of
young athletes (Tabben et al., 2014; Chaabane&Negra, 2015) as well as the identification of strengths and
weaknesses in young for to improve the training of the physical fitness and health. In addition, there is a
consensus in the scientific literature on the importance of assessing physical and physiological qualities to
optimize sport performance (Franchini et al., 2011; Bridge et al., 2014) especially for those characterized by
complex technical/tactical and physical/physiological demands (e.g., karate;Chaabène et al, 2012). However,
prior to the design of a test protocol for sport-specific performance assessment (Chaabene et al, 2018), it is
recommended to conduct a systematic needs analysis to identify the above-mentioned demands of the specific
sport (Gaetano, Rago, 2014, Gaetano, 2012ab, Kraemer et al., 2012). The karate is a sport with increasing
popularity and many sportscenters and schools promote it (Ziaee et al, 2015). Performance, in karate,depends on
the physiological (Sertić et al, 2011), biomechanical and psychological characteristics of athletes (Bosco et al.,
1983).This sport has a bioenergetic profile that depend from aerobic and anaerobic energy system. Several
studies have shown that, in general, combat sports can have positive effects (Chamari et al., 1995; Guidetti et al,
2002) on motor skills, physical fitness and health (Hopkins, 2002; D’Isanto et al, 2017).Being the karate a
combat sport, during the training various basic skills are practiced, different exercises of combination and motor
coordination (Raiola, 2017, 2015, 2014, 2011ab,) are proposed. The purpose of this study is to estimate the
effects of four weeks of karate training among boys aged 14 to 16 years.
Methods
Partecipants
For this study, twenty-four subjects were trained for four weeks, were selected in random form. The
boyswere divided into two groups: experimental group (n=12)and for the control group (n=12). The
characteristics of the experimental group (karate training) were: (aged 15,34 ± 0,75;height 1,70 ± 4,16 (m);
weight 65,75 ± 3,77 (Kg); BMI 22,75 ± 1,10), for the control group were: (aged 15,13 ± 0,58;height 1,68 ± 3,93
(m); weight 63,30 ± 3,93 (kg);BMI 22,44 ± 0,90). All the subjects spontaneously in the study gave written
consent and committed themselves not to carry out other activities during the experimentation period.
Experimental procedure
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--------------------------------------------------------------------------------------------------------------------------------------An evaluation of the anthropometric parameters has been measured the following variables:
height(m) and weight (kg). As far as the assessment of the rapid strength concerns, the upper limbs were used for
the throwing of a 1 kg medical ball; in addition to that, the evaluation of the speed and agility was used 10x5
shuttle run test; while for the assessment of lower limb strength was used the Bosco test. The standardized tests
selected for the trials were: for the assessment of the upper limbs the medical ball was used. The participants
were given a 1 kg ball and they sited on a chair with their shoulders in contact, throwing the medicine ball ahead
(Stockbrugger et sl., 2001), using a passage two hands from the chest. The boys did the test three times. The
distance between the shoulders of the participant up to the point of impact of the ball with the ground, it was
considered the best the longest launch. It was used 10x5 shuttle run test for the evaluation of the speed and
agility.
The 10 x 5m Shuttle Test is a measure of speed and agility and is part of the Eurofit Testing Battery.
Participants run back and forth over 5 meters, for a total of 50m. They have been positioned marker cones and/or
lines to five meters apart and the departure it has been established with a foot at one marker. At the start, the
subject, runs to the opposite marker, turns and returns to the starting line, repeating it five times without stopping
(covering 50 meters in total). At each marker both feet must fully to pass the line. The total time gets registered
to complete the 50 m of course. For measures the explosive strength of the lower limbs (D’Isanto et al, 2019) has
been used the Bosco test, considered a valid protocol(D’Elia et al, 2019). Each subject performed three jumps
providing quantitative data. Has been calculates the contact and flight times in milliseconds, the heights in
centimeters and the powers in Watts. In the Squat jump each subject performs a vertical jump starting from a
position with the lower limbs bent 90° with the hands on the hips, without making any downward movement. All
tests were executed before (Pre-test) and after four weeks of training (Post-test).
Statistics analysis
All data has been presented as mean and standard deviation (SD) and data anthropometric and results of the
Bosco test. The normality of the distribution was verified with Shapiro-Wilk test. The analysis of the variance
was performed for the comparison of the anthropometric data and of the motor skills, while the statistical
analysis was performed using the software IBM SPSS Statistics 23. The significance level has been set at
p<0.05.
Results
Table 1 - Average ± SD for experimental group and for the control group.
Experimentalgroup

Control group

(n=12)

(n=12)

M

SD

M

SD

Age (years)

15,34

0,75

15,13

0,58

Height (m)

1,70

4,16

1,68

3,93

Weight (kg)

65,75

3,77

63,30

3,92

BMI

22,75

1,10

22,44

0,90

Table 2 - Results pre and post training in experimental group and control group
Variables

Medicine ball throw (m)
Shuttle run test (min)
SJ - Power (W-kg -1)

Experimental group
Before
After

Control group
Before

After

3.2 ± 0.3

3.7 ± 0.4

2.8 ± 0.3

2.9 ± 0.2

16.2 ± 1.2

16.5 ± 1.0

16.5 ± 0.7

16.3 ± 0.6

43.1 ± 3.4

45.2 ± 9.9

42.2 ± 2.9

42.3 ± 2.2

In the table 1, all data are presented as mean and standard deviation (SD) for both of the groups.In table 2, for
the medicine ball throw, there was an effect of group (F=6.3, p=0.01), with higher values for the experimental
group. For the 5x10-m shuttle run test, an effect of moment (F=16.8, p=0.001) was observed with higher values
post compared to pre. An interaction effect was found (F=5.3, p=0.18) with the karate training group presenting
higher values at the post compared to pre (p<0.01) and post (p=0.04); while was found for squat jump an
interaction effect (F=4.7, p=0.014).The present study shows that the training of karate for four weeks produced
significant improvements both in muscle power and speed than at the control group that perform physical
activity at free body.
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--------------------------------------------------------------------------------------------------------------------------------------Discussion
Some studies (Kim et al., 2011; Sterkowicz et al., 2012), highlighted that combat sports training showed
no aerobic improvement. For speed, the improvement obtained are due to specific karate movements as all those
rapid movements characterized by agility and speed (e.g., to hit and to dodge). Finally, the training with the
karate can provide a method to increase muscle flexibility, agility, muscle power and providing preventative
health benefits.
Conclusion
The present study showed that karate training has induced numerous benefits previously shown. The results
suggest that the karate appears to be a physical activity that can provide health promotion and a significant
exercise capable of to improve fitness and, then, it is not only a self-defense method.Therefore, the teachers of
physical education, fitness instructors, the coaches may recommendation karate to their students, clients or
players as a form of beneficial exercise to promote physical fitness and to prevent injuries by increasing muscle
flexibility.
References
Bosco, C., Komi, PV., Tihanyi, J., Fekete, G., Apor, P. (1983). Mechanical power test and fiber composition of
human leg extensor muscles.Eur J ApplPhysiolOccupPhysiol, 51:129–135.
Bridge C. A., Ferreira da Silva Santos J., Chaabene H., Pieter W., Franchini E. (2014). Physical and
physiological profiles of taekwondo athletes. Sports Med. 44, 713–733.
Chaabène H., Hachana Y., Franchini E., Mkaouer B., Chamari K. (2012). Physical and physiological profile of
elite karate athletes. Sports Med. 42, 829–843.
Chaabene, H., Negra, Y., Bouguezzi, R., Capranica, L., Franchini, E., Prieske, O., Hbacha, H., Granacher, U.
(2018). Tests for the Assessment of Sport-Specific Performance in Olympic Combat Sports: A Systematic
Review With Practical Recommendations, Front Physiol. 9: 386.
Chaabane H., Negra Y. (2015). Physical and physiological assessment, in Karate Kumite: How to Optimize
Performance, OMICS Group e-Book, Chaabane H., editor. (Foster City, CA: Edt; OMICS Group
incorporation).
Chamari, K., Ahmaidi, S., Fabre, C., Masse-Biron, J., Prefaut, C. (1995). Anaerobic and aerobic peak power
output and the force-velocity relatonship in endurance-trained athletes: effects of aging. Eur J
ApplPhysiolOccupPhysiol, 71:230–234.
D'elia, F., D'isanto, T., Altavilla, G.(2019)Training and performance in the transition period, Journal of Human
Sport and Exercise, 14 (Proc2), pp. S258-S262.
D'Isanto, T., D'Elia, F., Raiola, G., Altavilla, G.(2019)Assessment of sport performance: Theoretical aspects and
practical indications, Sport Mont, 17 (1), pp. 79-82.
Franchini, E., Del Vecchio, F. B., Matsushigue, K. A., Artioli, G.G. (2011). Physiological profiles of elite judo
athletes. Sports Med. 41, 147–166.
Gaetano, R., Rago, V.(2014)Preliminary study on effects of hiit-high intensity intermittent training in youth
soccer players, Journal of Physical Education and Sport, 14 (2), pp. 148-150.
Gaetano, R.(2012a)Motor learning and didactics into physical education and sport documents in middle schoolfirst cycle of education in Italy, Journal of Physical Education and Sport, 12 (2), pp. 157-163.
Gaetano, R.(2012b)Didactics of volleyball into the educate program for coaches/trainers/technicians of Italian
Federation of Volleyball (FIPAV), Journal of Physical Education and Sport, 12 (1), pp. 25-29.
Guidetti, L., Musulin, A., Baldari, C. (2002). Physiological factors in middleweight boxing performance. J
Sports Med Phys Fitness, 42(3):309–314.
Hopkins W. G. (2002). Probabilities of clinical or practical significance. Sportscience 6, 589.
Kim, H-B., Stebbins, CL., Chai, J-H., Song, J-K. (2011). Taekwondo training and fitness in female adolescents.
J Sports Sci. 29(2):133–138.
Kraemer W. J. C. B, Clark J. E., Dunn-Lewis C. (2012). Athletes needs analysis. In NSCA's Guide to program
design, in NSCA's Guide to Program Design, Champaign H. J., editor. (Colorado: Human Kinetics).
Raiola, G. (2017). Motor learning and teaching method, Journal of Physical Education and Sport, 17: 22392243
Raiola, G.(2014)Motor control and learning skills according to cognitive and ecological dynamic approach in a
vision on behaviorism, cognitive, Gestalt and phenomenology theories, Mediterranean Journal of Social
Sciences, 5 (15), pp. 504-506.
Raiola, G.(2013)Body knowledge and motor skills, Knowledge Cultures, 1 (6), pp. 64-72.
Raiola, G.(2011a)A study on Italian primary school rules: Neurophysiological and didactics aspects on physical
education and sport, Journal of Physical Education and Sport, 11 (2), pp. 43-48.
Raiola, G.(2011b)Study between neurophysiological aspects and regulation documents on preschool in Italy,
Journal of Physical Education and Sport, 11 (1), pp. 42-47.
Sertić H., Vidranski T., Segedi I. (2011). Construction and validation of measurement tools for the evaluation of
specific agility in karate. Ido Mov. Culture. J. Martial Arts Anthrop. 11, 37–41.
1786---------------------------------------------------------------------------------------------------------------------------JPES ® www.efsupit.ro

GAETANO ALTAVILLA, FRANCESCA D’ELIA, TIZIANA D’ISANTO, ANTONETTA MANNA
--------------------------------------------------------------------------------------------------------------------------------------Sterkowicz, S, Tyka., AK, Chwastowski., M, Sterkowicz-Przybycień K., Tyka, A., Klys, A. (2012). The effects
of training and creatine malate supplementation during preparation period on physical capacity and
special fitness in judo contestants. J IntSoc Sports Nutr. 9(1):41-48.
Stockbrugger B.A. &Haennel R.G. (2001). Validity and reliability of a medicine ball explosive power test,
Journal of Strength and Conditioning Research, 15(4), 431–438.
Tabben M., Coquart J., Chaabene H., Franchini E., Chamari K., Tourny C. (2014). Validity and reliability of
new karate-specific aerobic test for karatekas.Int. J. Sports Physiol. Perform. 9, 953-958.
Tiziana, D., Antonetta, M., Gaetano, A. (2017).Health and physical activity, Sport Science, 10(1):100-105
Ziaee, V., Shobbar, M., Lotfian, S., Ahmadinejad, M. (2015). Sport Injuries of Karate During Training: An
Epidemiologic Study in Iran. Asian J Sports Med. 6(2): e26832.

----------------------------------------------------------------------------------------------------------------------------1787
JPES ® www.efsupit.ro

