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Abstract

	 Background and Study Aim: 	 The issue of early specialization occurs in many sports. Since it has been announced that karate will make its 
first appearance at the Olympic Games in 2020, number of karate competitors especially in youth age cate-
gories keeps rising. Considering children and youth should be protected from the risks of the early special-
ization. The aim of the study is the knowledge whether karatekas in individual age groups compete with the 
same pool of katas and whether there are any differences in performance scoring.

	 Material and Methods: 	 To compare the kata sport performance in individual age categories we chose four top-level WKF karate com-
petitions (Youth League and Karate A Series). The sample consisted of 1,348 athletes (551 seniors, 241 ju-
niors, 327 cadets and 229 young cadets).

	 Results: 	 Out of the overall number of 102 official katas in the WKF list there was performed 37 katas (36%). There 
was no significant difference among age categories in the choice of kata χ2 (27, n = 1,956) = 24.50, p = 0.60. 
We determined significant differences in technical, athletic and total score (p<0.01), however there was only 
small or almost medium effect.

	 Conclusions: 	 To prevent early specialisation and all the issues connected to it, we recommend to distribute katas age-ap-
propriately based on technical and athletic demandingness.
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INTRODUCTION

The issue of early sport specialisation is often 
connected to increase of functional disorders 
of the musculoskeletal system and injury inci-
dence, decrease of the sport performance growth 
dynamics in adulthood, sport performance struc-
ture depletion, early drop-out, etc. Such findings 
were established in several sports, e.g. hockey, 
tennis, judo, track and field, swimming, soccer, 
or volleyball [1-5].

Early sports specialization, or early single-sport 
specialization, is believed to be potentially dam-
aging to the long-term physical and mental health 
of athletes and has not been validated as a require-
ment for competitive success in sport [6]. This 
problem has been associated with increased rates 
of overuse injury, burnout, decreased motivation 
for participation, and sports withdrawal [7-9].

Early single-sport specialization may be defined 
by the following criteria:

1.	Participation in intensive training and/or 
competition in organized sports greater than 8 
months per year (essentially year-round) [9].

2.	Participation in 1 sport to the exclusion of partic-
ipation in other sports (limited free play overall) [7].

3.	Involving pre-pubertal (seventh grade or 
roughly age 12 years) children [10].

4.	Early involvement in competitive sport [11].

In karate, the trend of early sports specializa-
tion continues with tournaments and competi-
tive leagues being increasingly available [10]. The 
international-level participants are getting younger 
also in karate. At the WKF world championships, 
16-years old karatekas have been allowed to par-
ticipate since 1999 and 14-year-olds since 2009. 
Karatekas that are 12 years old and older have 
been allowed to enter top-level competitions since 
2018. WKF introduced Karate 1 – Youth League, 
which includes cadets, juniors and U21. The Karate 
1 – Youth League is a newly created competition 
conceived to highlight the impact of karate in 
youth [12].

 Youth karatekas compete in the same 
individual disciplines as seniors in kata and kumite.

With the new kata evaluation procedure, intro-
duced in January 2019 because of the Olympic 
Games, technical and athletic performances are 
examined (Table 1). A panel formed by seven 

judges evaluates the performances, and scores are 
given according to the technical and athletic pre-
sentation of the katas. The system automatically 
eliminates the two highest and two lowest scores 
for both criteria; the total amount of points is cal-
culated by the factor of 70% for technical perfor-
mance and 30% for athletic performance (both 
criteria, according to the previous rules of the 
WKF, were equally important in the evaluation).

The evaluation for technical performance 
includes: stances, techniques, transitional move-
ments, timing, correct breathing, focus (“kime”) 
and conformance (consistency in the perfor-
mance of the kihon of the style Ryu-ha in the 
kata), while the athletic performance evaluation 
is based on strength, speed and balance. The first 
bow of the kata starts the performance evalua-
tion and the last bow concludes it. 

All the competitors participating in a WKF event 
are divided into pools of eight karatekas, with 
the four competitors getting the highest scores 
moving into the next round. Athletes with lesser 
points will be eliminated until only two groups of 
eight competitors remain. At this stage, the top 
three competitors from both pools will qualify for 
the final bouts, with the second and third-ranked 
karatekas from each group competing for bronze 
and the two top athletes clashing for gold.

Number of katas performed to win depends 
on number of athletes. Usually it is four or five 
rounds, ergo katas.

In WKF competition, competitors may perform 
only katas from the official WKF kata list. The 
total number of all katas is 102. Competitors 
choose their katas based on the round of the 
competition, how challenging are their oppo-
nents, and their current training level. The kata 
must be carefully planned because it can only be 
used once in a particular competition. Different 
techniques, jumps, length of kata and competi-
tors skills should be taken into consideration as 
well. All those demands make it essential for a 
karateka to choose their katas tactically [14]. 

There has been studies researching different 
length of katas (Unsu lasts 138 ±4 s  [15] and 
Pinan nidan lasts approximately 20 s [16]), how-
ever they emphasise the physiological demands. 
The above-mentioned studies prove, that per-
forming individual katas causes different body 
response which should be respected within the 

Sport specialisation – 
athletes limiting participation 
to a single sport, which they 
train for and compete in on a 
year round basis [30].

Burnout – noun a feeling of 
depression, fatigue and lack of 
energy caused by stress and 
overworking the body [31].

Energy cost – the amount of 
energy or power used during 
physical activity.

Karate – martial art originating 
from Japan, practitioners use 
their hands and feet to deliver 
and block blows.

Kata – meaning literally “form”, 
is a detailed choreographed 
pattern of movements made 
to be practised alone or in 
groups and in unison when 
training. It is practised as a way 
to memorise and perfect the 
movement being executed. 

Kumite – is a semi-
contact karate competitive 
concurrence, where two 
athletes perform various 
kicking, punching and blocking 
techniques towards each other 
with maximum control in order 
to gain points and win the 
match. Destruction is fictive.

Karate WKF – according to 
World Karate Federation, 
karate has been recognised as 
an Olympic sport since 2016 
and it has been added to the 
sports programme for the 
Olympic Games Tokyo 2020. 

Karateka – an athlete 
practising karate.

Kumite – freestyle sparring or 
fighting.

Sport performance – integral 
component of sport as the 
process and as the (measurable 
or assessable) result (product) 
of sport actions. Furthermore, 
it is also viewed in a normative 
context as the optimal 
mastering of a motor task. 

Sport performance structure 
– a purposeful arrangement 
of factors affecting sports 
performance and relationships 
among them.

Sport performance structure 
depletion – insufficient range 
of sport–specific motor skills 
caused by early specialisation 
that leads to low level of 
variability.
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long-term athlete development plan. The length 
and intensity of a specific kata determines the 
energy cost. It is not recommended for children 
and youth to perform physical activities that are 
energetically too demanding, as it may increase 
the risk of injury or overload. High intensity per-
formance in acidosis zone (anaerobic loading) is 
not appropriate for 12 to 14 year-old children. 
Arriaza [17] determined high level of acidosis at 
Karate World Championship (from 6.8 to 10.6 
mmol−1). To prevent those issues he National 
Strength and Conditioning Association [18] pro-
vides age-specific guidelines for resistance and 
strength training. In spite of this, it seems that 
youth age categories compete with the same 
pool of katas as their senior counterparts. 

The aim of the study is the knowledge whether 
karatekas in individual age groups compete with 
the same pool of katas and whether there are any 
differences in performance scoring.

MATERIAL AND METHODS
Study design
To compare the kata sport performance in individual 
age categories we chose four top-level WKF karate 
competitions, two for seniors age category (Karate1 
Series A – Istanbul May 17-19, 2019; Karate1 
Series A – Montreal, June 21-23, 2019) and two 
for juniors, cadets and young cadets age categories 
(Karate1 Youth League – Limassol, May 3-7, 2019; 
Karate1 Youth League – Umag, July 5-7, 2019).

The relationship among the most used katas and 
all the age categories was determined. Technical 
score, athletic score and total score was com-
pared across all the age categories.

Subjects
The sample consisted of 1,348 athletes (551 
seniors, 241 juniors, 327 cadets and 229 young 
cadets) who competed at the investigated top-
level karate events. These athletes are top-level 

national representatives which applies they 
reach the highest WKF ranking positions for 
selection to the continental and the World 
Karate Championships.

Statistical analysis
The statistical analyses were carried out using 
the SPSS 21.0 program for Windows (SPSS, Inc., 
Chicago, IL, USA). Data’s normality was checked 
through the Shapiro-Wilk test.

The Chi-square test was used to analyze if there 
were statistically significant differences between 
katas used in various age categories.

For comparison of non-parametric data (athletic 
score, technical score, total score) the non-para-
metric equivalent to ANOVA, the Kruscal-Wallis 
test and post-hoc Mann-Whitney U-tests were 
conducted. Effect sizes (r) were calculated using 
standard formula for non-parametric tests using 
the following scale for interpretation: r≥0.5 
(large effect), r≥0.3 and r<0.5 (medium effect), 
and r<0.3 (small effect). The significance level of 
p<0.05 was used.

Ethical Considerations
This study was approved by the Ethics Committee 
of the Faculty of Physical Education and Sports, 
Comenius University, Bratislava, Slovakia (refer-
ence number 04/2019). Consent from the sub-
jects was not necessary, as all data was collected 
via online free sources. 

RESULTS

The athletes performed 2,229 katas in total (711 
seniors, 531 juniors, 594 cadets and 393 young 
cadets’ katas).

Out of the overall number of 102 official katas in 
the WKF list there was performed 37 katas (36%). 
In the top ten of the most performed katas occur 
the same ones in different order in all age categories 

Variable Judge 1 Judge 2 Judge 3 Judge 4 Judge 5 Judge 6 Judge 7 Total Factor Result

Technical 
performance 8.0 8.2 7.8 7.8 8.4 8.4 8.2 24.4 0.7 17.10

Athletic 
performance 7.8 8.2 7.8 8.2 8.2 8.4 8.4 24.6 0.3 7.38

Total: 24.48

Table 1. Sample of result of assessment [13].
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(Table 2). A significant relationship between the age 
categories and top ten most performed katas does 
not exist χ2 (27, n = 1,956) = 24.50 p = 0.60.

Six out of ten most performed katas occur also 
in the top ten of the best evaluated katas (Table 
3), however two best evaluated katas Shisochin a 
Ohan do not appear in the top ten of individual 
age categories.

A Kruskal-Wallis H test showed that there 
was a statistically significant difference in total 

score between the age categories, χ2(3) = 50.65, 
p = 0.00, with a mean total score of 23.34 ±2.10 
for seniors, 23.15±1.68 for juniors, 23.05 ±1.61 
for cadets and 22.65 ±1.53 for young cadets.

In general kata Shisochin received the high-
est athletic score. However, it was performed 
only two times, similarly kata Pachu was per-
formed only three times. After eliminating those 
two katas it became apparent that in the high-
est athletic score kata ranking in seniors and 
juniors dominate longer katas, whereas cadets 

Table 2. The most performed katas per age categories.

Seniors (n = 551) Juniors (n = 241) Cadets (n = 327) Young cadets (n = 229) Total (n = 1,348)

Kata count % Kata count % Kata count % Kata count % Kata count %

1. Papuren 101 14.2 Suparinpei 71 13.3 Gojushiho 
sho 88 14.7 Gojushiho sho 70 17.6 Gojushiho sho 278 12.4

2. Suparinpei 93 13.1 Gojushiho 
sho 68 12.7 Papuren 66 11.1 Suparinpei 37 9.3 Suparinpei 253 11.3

3. Anan dai 90 12.6 Anan dai 68 12.7 Chatanyara 
Kushanku 55 9.2 Papuren 34 8.5 Papuren 244 10.9

4. Unsu 73 10.3 Chatanyara 
Kushanku 53 9.9 Anan dai 53 8.9 Gojushiho dai 33 8.3 Anan dai 242 10.8

5. Chatanyara 
Kushanku 71 10.0 Unsu 48 9.0 Suparinpei 52 8.7 Anan dai 31 7.8 Chatanyara 

Kushanku 210 9.4

6. Gojushiho sho 52 7.3 Papuren 43 8.1 Unsu 47 7.9 Chatanyara 
Kushanku 31 7.8 Unsu 193 8.6

7. Anan 52 7.3 Kanku sho 38 7.1 Kanku sho 47 7.9 Kanku sho 31 7.8 Gojushiho dai 153 6.8

8. Gojushiho dai 39 5.5 Gojushiho 
dai 37 6.9 Gojushiho 

dai 44 7.4 Unsu 25 6.3 Kanku sho 150 6.7

9. Gankaku 35 4.9 Anan 37 6.9 Anan 41 6.9 Anan 19 4.8 Anan 149 6.6

10. Kanku sho 34 4.8 Gankaku 18 3.4 Gankaku 21 3.5 Gankaku 10 2.5 Gankaku 84 3.7

Table 3. Total score for 10 best evaluated katas.

  Seniors (n = 551) Juniors (n = 241) Cadets (n = 327) Young cadets (n = 229)

Kata Mean SD Kata Mean SD Kata Mean SD Kata Mean SD

1. Shisochin 25.49 1.00 Ohan dai 23.67 1.57 Pachu 23.96 0.06 Gankaku 24.10 1.45

2. Chibana no k. 24.67 1.72 Chibana no k. 23.59 1.43 Suparinpei 23.66 1.31 Unshu 23.83 0.93

3. Kururunfa 24.34 1.50 Gankaku 23.45 1.67 Kururunfa 23.61 1.61 Heiku 23.65 0.98

4. Sansai 24.06 1.46 Ohan 23.30 1.43 Anan dai 23.58 1.56 Kusanku 23.47 3.58

5. Chatanyara 
Kushanku 23.78 2.09 Papuren 23.18 1.88 Nipaipo 23.54 2.40 Anan dai 23.33 0.89

6. Anan dai 23.64 1.55 Anan 23.07 1.19 Ohan 23.54 0.97 Sansai 23.29 1.07

7. Papuren 23.61 1.77 Chatanyara 
Kushanku 22.93 1.47 Chatanyara 

Kushanku 23.52 1.29 Nipaipo 23.28 1.72

8. Anan 23.49 1.95 Anan dai 22.91 1.36 Chibana no k. 23.52 1.54 Unsu 23.18 1.47

9. Kosoukun dai 23.44 2.40 Suparinpei 22.91 .61 Papuren 23.48 1.41 Papuren 23.14 1.09

10. Ohan 23.26 2.14 Unshu 22.84 1.50 Anan 23.41 1.25 Chatanyara 
Kushanku 23.10 1.13
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and young cadets received the highest athletic 
score with shorter katas – Pachu in cadets and 
Gankaku in young cadets.

A Kruskal-Wallis H test showed that there was 
a statistically significant difference in athletic 
score between the age categories, χ2(3) = 56.00, 
p = 0.00, with a mean total score of 6.98 ±0.58 
for seniors, 6.94 ±0.51 for juniors, 6.90 ±0.49 for 
cadets and 6.77 ±0.47 for young cadets (Table 4).

Technical performance evaluation of katas in the 
individual age categories differs with the most 
performed katas not present at the top of the 
list of best technically evaluated katas (Table 5), 

with the exception of cadets and young cadets, 
where competitors performing Anan dai had sub-
stantial point lead when compared to compet-
itors performing Gojushiho. A Kruskal-Wallis H 
test showed that there was a statistically sig-
nificant difference in technical score between 
the age categories, χ2(3) = 49.36, p = 0.00, with 
a mean total score of 16.39 ±1.34 for seniors, 
16.21 ±1.18 for juniors, 16.15 ±1.13 for cadets 
and 15.88 ±1.07 for young cadets.

In the observed indicators there were determined 
significant differences across all age categories 
(p  =  0.00) except for the difference between 
cadets and juniors. When comparing the oldest 

Table 4. Athletic score for 10 best evaluated katas.

  Seniors (n = 551) Juniors (n = 241) Cadets (n = 327) Young cadets (n = 229)

Kata Mean SD Kata Mean SD Kata Mean SD Kata Mean SD

1. Shisochin 7.71 0.21 Ohan dai 7.28 0.49 Pachu 7.23 0.04 Gankaku 7.21 0.48

2. Chibana no k. 7.37 0.52 Chibana no k. 7.19 0.40 Suparinpei 7.08 0.40 Unshu 7.08 0.30

3. Kururunfa 7.27 0.44 Gankaku 7.18 0.42 Anan dai 7.07 0.46 Heiku 7.04 0.42

4. Sansai 7.19 0.47 Ohan 7.14 0.36 Ohan 7.04 0.32 Kusanku 7.02 1.10

5. Chatanyara 
Kushanku 7.11 0.64 Papuren 7.06 0.49 Kururunfa 7.04 0.59 Nipaipo 6.98 0.50

6. Anan dai 7.06 0.48 Anan 7.05 0.44 Chibana no k. 7.04 0.47 Sansai 6.98 0.30

7. Papuren 7.05 0.55 Chatanyara 
Kushanku 7.03 0.53 Chatanyara 

Kushanku 7.03 0.40 Anan dai 6.95 0.31

8. Anan 7.02 0.60 Anan dai 6.98 0.42 Papuren 7.03 0.44 Unsu 6.93 0.47

9. Kosoukun dai 6.99 0.72 Suparinpei 6.92 0.58 Nipaipo 7.02 0.69 Papuren 6.91 0.35

10. Suparinpei 6.96 0.59 Kanku sho 6.91 0.48 Unsu 7.01 0.31 Chatanyara 
Kushanku 6.90 0.36

Table 5. Total score for 10 best evaluated katas.

Seniors Juniors Cadets Young Cadets

  Kata M SD Kata M SD Kata M SD Kata M SD

1. Shisochin 17.78 0.79 Ohan dai 17.22 1.48 Pachu 16.73 0.10 Gankaku 16.88 0.98

2. Chibana no k. 17.30 1.20 Chibana no k. 16.84 1.03 Suparinpei 16.58 0.93 Unshu 16.75 0.63

3. Kururunfa 17.07 1.07 Gankaku 16.73 0.90 Kururunfa 16.57 1.03 Heiku 16.61 0.57

4. Sansai 16.86 1.01 Papuren 16.60 1.09 Nipaipo 16.52 1.71 Kusanku 16.45 2.47

5. Chatanyara 
Kushanku 16.68 1.47 Ohan 16.59 0.77 Anan dai 16.51 1.12 Anan dai 16.38 0.60

6. Anan dai 16.58 1.08 Anan 16.54 1.01 Ohan 16.49 0.67 Sansai 16.31 0.78

7. Papuren 16.56 1.23 Chatanyara 
Kushanku 16.42 1.15 Chatanyara 

Kushanku 16.49 0.90 Nipaipo 16.30 1.23

8. Anan 16.47 1.36 Anan dai 16.31 1.02 Chibana no k. 16.48 1.09 Unsu 16.25 1.02

9. Kosoukun dai 16.45 1.68 Suparinpei 16.26 1.31 Papuren 16.45 0.99 Papuren 16.23 0.75

10. Suparinpei 16.41 1.37 Unshu 16.19 0.90 Anan 16.42 0.86 Chatanyara 
Kushanku 16.20 0.78
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and the youngest age categories we determined 
almost medium effect, in the other cases, the 
effect was small (Table 6).

DISCUSSION

Kata competition performance has been anal-
ysed by only two studies so far Čierna [19] and 
Augustovičová et al. [14]. To the best of our knowl-
edge, no study has dealt with the comparison of 
the top-level kata competition performance in 
terms of age categories before. When comparing 
the trend of kata choice for competition with the 
study of Augustovičová et al. [14] we determined 
that kata Annan is no longer in the current rank-
ing and it has been replaced by its longer equiva-
lent Annan Dai. It is quite alarming that all the age 
categories at WKF top-level karate events use the 
same pool of katas, the only thing that changes is 
the order of katas. On one hand, it can be thrill-
ing to witness young karatekas perform the most 
difficult katas and win competitions, on the other 
hand the issue of the early specialisation arises.

The positive of the above mentioned is that tech-
nical drill and the great number of the repetitions 
of whole katas can perfect the kata, however, 

it may become tedious for young karatekas. 
Sequences (tzuki – strikes) may be trained individ-
ually/in isolation and be connected at a later time. 

Repetition of the same routine often becomes 
tedious for young athletes and the pressure to 
win from a very young age decreases the ele-
ment of fun. This may lead to increase in drop-
out, as according to Bompa and Carrera [20] 
the major causes for dropping out of sport 
include lost interest, no longer fun and too much 
emphasis on winning.

Finally, there is the tendency of some coaches 
to make their trainees elite in very young age, 
often as a result of their own ambition. In order 
to ensure advantage over their opponents they 
tend to specialise too early – focus is only on one 
discipline as early as at 12 years of age.

Wall and Côté  [2] interviewed the parents of 
12 adolescent hockey players, 8 engaged and 
4 dropouts. They found that the sample shared 
very similar sport backgrounds, but the dropouts 
began off-ice hockey training at a younger age 
and spent more hours per year in such training, 
compared to the players who were still engaged 
in the sport. On the other hand, there are athletes 

Table 6. Comparison of technical, athletic and total score across all age categories.

 Age categories  Variable Mean SD U Z p r

Seniors - Juniors

Technical 0.18 0.07 171,674.00 –2.74 0.01 –0.08

Athletic 0.04 0.03 177,549.00 –1.80 0.07 –0.05

Total 0.18 0.10 173,804.50 –2.39 0.02 –0.07

Seniors – cadets

Technical 0.24 0.07 186,589.00 –3.63 0.00 –0.10

Athletic 0.08 0.03 190,424.50 –3.06 0.00 –0.08

Total 0.29 0.10 188,062.50 –3.41 0.00 –0.09

Seniors – young cadets

Technical 0.50 0.08 105,373.00 –6.77 0.00 –0.20

Athletic 0.22 0.03 104,120.00 –7.02 0.00 –0.21

Total 0.69 0.11 105,098.50 –6.82 0.00 –0.21

Juniors–cadets

Technical 0.06 0.07 154,358.50 –0.62 0.54 –0.02

Athletic 0.04 0.03 151,708.00 –1.10 0.27 –0.03

Total 0.10 0.11 153,624.50 –0.75 0.45 –0.02

Juniors – young cadets

Technical 0.33 0.08 87,063.00 –4.31 0.00 –0.14

Athletic 0.17 0.03 81,569.00 –5.68 0.00 –0.19

Total 0.50 0.12 85,287.00 –4.75 0.00 –0.16

Cadets – young cadets

Technical 0.27 0.08 99,456.50 –3.94 0.00 –0.13

Athletic 0.14 0.03 95,507.00 –4.84 0.00 –0.15

Total 0.40 0.12 98,091.00 –4.25 0.00 –0.14
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who specialize early and do not experience nega-
tive outcomes because of an autonomy–support-
ive social environment [21].

On one hand, performance during the initial stages 
of events has been highlighted as a key compo-
nent to success in many sports such as bobsled-
ding, skeleton bobsleigh, and swimming  [22]. 
Conversely, other studies showed that early spe-
cialization is a large factor in rates of injury and the 
premature dropout of many talented young ath-
letes [5]. It has also been found that general evi-
dence of linear development from junior to senior 
was quite scarce (less than 7%) across 256 elite 
athletes in 27 different sports [23]. Tendency of 
early specialization generally leads to a greater 
demand of commitment by youth athletes, creat-
ing much more pressure in the physical, psycho-
logical and social dimensions [11].

Therefore we recommend to develop motor 
skills by means of general physical preparation 
and in youth age categories perform katas dif-
ferent from the ones expected to be used dur-
ing the peak of athletic career. Subsequently, this 
ensures capability to respond to a wide range of 
various physical tasks and to use a wide bank of 
technical skills. Furthermore, insufficient bank of 
motor skills may lead to sport performance struc-
ture depletion, which is typical for combat sports 
or martial arts. The fact that karatekas in youth 
age categories perform the same katas as seniors 
leads to the issue of so called depleted special-
isation with low level of variability which con-
sequently decreases the level of success. Such 
approach does not allow the utilisation of the full 
range of techniques that ensure greater variabil-
ity of tactics and fight strategy.

In Italy, to avoid this kind of depletion, there are 
performed not only compulsory katas from the 
official list in the finals, but also free katas [24]. 
In Slovakia [25] and in Italy [24] karate unions 
included agility (the basis of sport performance 
structure) in competitions. 

Choice of katas should be restricted also for 
top-level competitions, not only national ones 
as in Croatia, Slovakia or Italy. We recommend 
the restriction for energy–cost reason as well. 
Kata UNSU [15] is longer and energetically more 
demanding than kata Pinan nidan  [16]. Cierna 
and Barinec [26] determined 12.6 m.mol–1 lac-
tate level in competition, which is substantial aci-
dosis that can be dangerous for children and in 

addition maximum heart rate and blood lactate is 
higher in competition compared to training.

A lot of jumps and techniques in kata is of unilat-
eral nature, resulting in the overuse of knees, hip 
joints and occurrence of imbalance in musculo-
skeletal apparatus, such as in tennis [27, 28] or 
other sports [29].

The biomechanics of those movements adheres to 
the same pattern. That is the reason to perform all 
katas over time – to develop the body as a whole. 

The difference between adults and youth cate-
gories can be observed only in the score, effect 
size is small to medium. We had presumed that 
we would determine a greater score difference 
among individual age categories, both in tech-
nical and athletic component of the total score. 
Achieved score seemingly depends on how the 
referees distribute points in the evaluated group 
and not on the actual performance, as it is the 
case in gymnastics or figure skating, which can 
be more motivating for karatekas. 

In the elimination rounds we recommend to 
introduce compulsory katas, similar to original 
programme in figure skating. Furthermore, there 
is recommended to divide katas based on the 
level of difficulty, or assign coefficient of diffi-
culty, as in figure skating, gymnastics or diving. 

LIMITATIONS OF THE STUDY 

Considering the fact that U14 is a new age cat-
egory and that new rules were implemented in 
January 2019 we have only studied four compe-
titions – two for youth and two for seniors. We 
tried to compensate this fact by choosing com-
petitions in which competitors from all the con-
tinents were represented. 

CONCLUSIONS

Karate athletes used only 36% katas from the 
complete WKF list, with no significant differ-
ence between katas performed by seniors and by 
karatekas in younger age categories determined. 
Consequently, competitors that are as young as 12 
years old perform the same kata (form, the same 
movement patterns) as adults, which according to 
scholarly literature may lead to early specialisation. 
That is often connected with the premature end 
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of athletic career, the occurrence of overuse inju-
ries or injuries caused by unilateral loading. There 
were significant differences between adults and 
younger athletes in technical, athletic and total 
score. However, we believe that those differences 
do not have sufficient magnitude to represent per-
formance differences among individual age cate-
gories. To preserve the method of progression in 
motor skills development we recommend division 
of katas into pools for individual age categories.

HIGHLIGHTS 

It is alarming, that youth perform katas from the 
same pool as adults and therefore also have the 
same loading intensity. Major issues resulting from 
this kind of early specialisation are the high risk of 
burnout and dropout and also high risk of injury. 
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