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Comprehensive technical analysis of a kickboxing fight in K1 format based on
observation

Abstract

Introduction: Observation and specialized analysis of confrontations in combat sports are fundamental
for introducing corrections in training programs and for modifying the individual technical-tactical profiles
of athletes in these types of activities. These actions comprehensively assess the progress of sports
activities, ultimately inspiring and guiding the direction of training in sports clubs. The aim of this study
was to analyze and assess the level of the offensive structure of Kickboxing sport fights in the K1 format,
in terms of global simulated sparring, in selected thematic sets. Materials and Methods: The research
material consisted of a multimedia recording of 10 simulated K1 sparring sessions, in which 20
professional athletes of this discipline participated (age: 24.5 + 4.6 years; body height: 179.1 £+ 4.6 cm;
body weight: 81.7 + 9.9 kg; BMI: 25.5 + 3.7; training experience: 6.9 + 1.3 years). To assess the offensive
structure of the fight, a retrospective analysis of the recorded empirical material was conducted in terms
of the quantity of attacks made, and then specialized technical-tactical preparation (PTT) indicators were
calculated, in the global context of sparring, for thematic sets (total; punches vs kicks; right vs left limb
attacks; type of techniques; direction of attack). Results: The analysis revealed a significantly higher
technical-tactical efficiency regarding hand strikes, left hand, and direction of strikes to the opponent's
head in terms of activity (p < 0.001), effectiveness (p < 0.001), and efficiency (p = 0.008-0.408) of attack.
In isolated analysis of kicking techniques, a significant advantage in efficiency was registered for selected
attacks directed at the lower parts of the opponent's body, i.e., torso, legs (p =< 0.001-0.043). The most
effective and exploited techniques were: left straight (Aa %=36.8; Sa X=23.9), and for kicks, right low kick
(Aa %x=14.9; Sa X=5.6). The highest attack efficiency was noted for the right middle kick (Ea X=54.18).
Several selected comparative sets (inter-limb symmetry, type of attack, direction of attack) for technical-
tactical efficiency, were characterized by significant statistical differentiation (p=<0.001-0.048).
Conclusions: Kickboxing is an asymmetrical combat sport, which necessitates the application of targeted
training on individual body segments of the athlete, and compensatory actions in the prevention of
injuries. The study results allow for detailed diagnosis and interpretation of the technical-tactical profile
along with the key manifestation of offensive competencies in Kickboxing profession in the K1 format,
favoring the optimization of the quality of coaching control.
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Abstract: Introduction: Observation and specialized analysis of confrontations in combat sports are
fundamental for introducing corrections in training programs and for modifying the individual
technical-tactical profiles of athletes in these types of activities. These actions comprehensively as-
sess the progress of sports activities, ultimately inspiring and guiding the direction of training in
sports clubs. The aim of this study was to analyze and assess the level of the offensive structure of
Kickboxing sport fights in the K1 format, in terms of global simulated sparring, in selected thematic
sets. Materials and Methods: The research material consisted of a multimedia recording of 10 simu-
lated K1 sparring sessions, in which 20 professional athletes of this discipline participated (age:
24.5 + 4.6 years; body height: 179.1 + 4.6 cm; body weight: 81.7 + 9.9 kg; BMI: 25.5 + 3.7; training ex-
perience: 6.9 + 1.3 years). To assess the offensive structure of the fight, a retrospective analysis of the
recorded empirical material was conducted in terms of the quantity of attacks made, and then spe-
cialized technical-tactical preparation (PTT) indicators were calculated, in the global context of spar-
ring, for thematic sets (total; punches vs kicks; right vs left limb attacks; type of techniques; direction
of attack). Results: The analysis revealed a significantly higher technical-tactical efficiency regarding
hand strikes, left hand, and direction of strikes to the opponent's head in terms of activity (p < 0.001),
effectiveness (p <0.001), and efficiency (p =0.008-0.408) of attack. In isolated analysis of kicking
techniques, a significant advantage in efficiency was registered for selected attacks directed at the
lower parts of the opponent's body, i.e., torso, legs (p =< 0.001-0.043). The most effective and ex-
ploited techniques were: left straight (Aa x=36.8; Sa x=23.9), and for kicks, right low kick (Aa x=14.9;
Sa x=5.6). The highest attack efficiency was noted for the right middle kick (Ea x=54.18). Several
selected comparative sets (inter-limb symmetry, type of attack, direction of attack) for technical-
tactical efficiency, were characterized by significant statistical differentiation (p=<0.001-0.048). Con-
clusions: Kickboxing is an asymmetrical combat sport, which necessitates the application of targeted
training on individual body segments of the athlete, and compensatory actions in the prevention of
injuries. The study results allow for detailed diagnosis and interpretation of the technical-tactical
profile along with the key manifestation of offensive competencies in Kickboxing profession in the
K1 format, favoring the optimization of the quality of coaching control.

Keywords: combat sports, offensive fight analysis, technical-tactical indicators, Kickboxing K1.

www.balticsportscience.com


http://orcid.org/0000-0002-2687-3243
http://orcid.org/0000-0002-7392-5229
http://orcid.org/0000-0002-2906-6455
http://orcid.org/0000-0001-5225-9397
http://orcid.org/0000-0003-2437-4296
http://orcid.org/0000-0001-7361-9478
https://orcid.org/0000-0001-6582-536X
http://orcid.org/%200000-0001-7956-7488

Balt ] Health Phys Act. 2024;16(3):Articlel. 2 of 13

1. Introduction

The analysis of fights in combat sports is a classic activity of conducting coaching
control. Through its detailed observation, we can assess the quality of the athletes' tech-
niques and eliminate potential errors [1, 2]. In many combat sports organizations, coach-
ing controls are systematically carried out based on recordings of athletes. In organiza-
tions such as UFC or many boxing organizations, quantitative technical summaries are
systematically presented between rounds. This provides an overall picture of a given ath-
lete's performance. From a scientific perspective, coaching control has been extended in
various ways. In boxing, observations and assessments of the effectiveness of techniques
have often been made [3, 4]. Boxing fights were also verified from a technical-tactical per-
spective, differentiating between winning and losing athletes [5]. Technical-tactical obser-
vations were also made in karate [6-8]. During numerous implementations of coaching
controls based on recordings of matches, researchers developed technical-tactical prepa-
ration indicators, which were initiated in the analysis of Judo fights [9-11]. These were
used, among other things, for comparisons of technical-tactical actions during changes in
Judo fighting rules [12]. The development of technical-tactical preparation indicators led
to the creation of formulas for use in kickboxing fights in the K1 format [13]. A scale of
indicators was also developed, allowing for precise determination of the technical-tactical
level in K1 format fights [14]. Kickboxing fights in the K1 format are characterized by high
dynamics [15]. K1 rules, among all the competitive formats presented by the World Asso-
ciation of Kickboxing Organizations (WAKO), have the least regulatory restrictions. This
means that athletes exchange punches and kicks with maximum force during fights. Ini-
tial observations of matches show to what extent athletes receive direct hits [16, 17] and
how often fights end prematurely [18]. In kickboxing, among the hand techniques, classic
boxing punches (straight punch, hook, uppercut) can be distinguished, as well as addi-
tional techniques like the spinning backfist and jumping punch. Among the leg tech-
niques, the following can be distinguished: front kick, side kick, roundhouse kick, hook
kick, down-ward kick, spinning kick, and knee strikes [19]. Amateur kickboxing fights
last 3 rounds of 2 minutes each [20, 21], presenting comprehensive technical exchanges.
As mentioned earlier, in K1 fights, frequent observations of matches were made, deter-
mining indicators of activity, efficiency, and effectiveness of attacks. However, compre-
hensive observations have not been conducted regarding which specific techniques are
most frequently used by athletes and which are most often successful. According to the
rules, each clean hit during a fight scores 1 point, regardless of the attack zone. To fill the
gap in knowledge, the aim of this work was to conduct a comprehensive technical analysis
of kickboxing fights in the K1 format based on the observation of a match. In conducting
the observations, answers were sought to the questions:

- What technique is most commonly used by kickboxing athletes?
- What foot technique is most commonly used by athletes?

- What hand technique is most commonly used by athletes?

- Which technique most often succeeds?

Based on the coaching and competitive experience of the authors, the following hy-
pothesis was formulated: athletes most often execute a straight front punch and a low
roundhouse kick, while the low roundhouse kick most often succeeds.

2. Material and methods

2.1. Research material

The research material consisted of multimedia recordings of 10 simulated K1 spar-
ring sessions, in which 20 professional athletes of this discipline participated (age:
24.5 + 4.6 years; body height: 179.1 £ 4.6 cm; body weight: 81.7 +9.9 kg; BMI: 25.5 + 3.7;
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training experience: 6.9 + 1.3 years). To evaluate the offensive structure of the fight, a ret-
rospective analysis of the recorded empirical material was conducted in terms of the quan-
tity of attacks made, and then specialized technical-tactical preparation (PTT) indicators
were calculated, in the global context of sparring, for thematic sets (total; punches vs kicks;
right vs left limb attacks; type of techniques; direction of attack).

The study was conducted according to the guidelines of the Declaration of Helsinki,
and approved by the Bioethics Committee at the Regional Medical Chamber (No.
287/KBL/OIL/2020).

2.2. Technical-tactical preparation indicators

The analysis of the sports fight was performed based on the digital recording of the
match made using a camera. Based on the recordings, technical-tactical training indicators
were determined by applying established formulas [1].

Efficiency of the attack (Sa)

2=

n —numbers of attacks awarded 1 pt.*
* In K1 formula each fair hit is awarded 1 pt.
N — number of bouts

Effectiveness of the attack (Ea)

number of efective attacks

E.= 100

number of all attacks

*An effective attack is a technical action awarded a point
* Number of all attacks is a number of all offensive actions

Activeness of the attack (Aa)

number of all registered of fensive actions of a kickboxer

Aa=

number of bouts fought by a kickboxer

2.3. Statistical analysis

In the development of the research results, basic statistical methods were applied,
determining the arithmetic mean, standard deviation, minimum value, maximum value,
coefficient of variation, and percentage share for selected variables. Assumptions about
the normality of the distribution of variables were verified using the Shapiro-Wilk test.
The assessment of differences between variables conforming to a normal distribution was
made using the t-test for dependent variables. For determining differences between vari-
ables deviating from the normal distribution, the Wilcoxon signed-rank test for dependent
variables was used. A p-value of less than 0.05 was considered statistically significant. The
analysis of the collected material was developed using Statistica software by Statsoft, ver-
sion 13.3 (Statsoft, Krakéw, Poland).

3. Results

In terms of the substantive structure of K1 confrontations, the studied athletes
achieved a 40.41% share of successful (scored) attacks out of all used. In terms of quantity,
it was found that upper limb strikes were more frequently used (62.40%) and more effec-
tive (66.18% share of successful attacks) compared to lower limb kicks. Regarding the
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symmetry between upper limbs, the most strikes were delivered with the left hand, with
the highest effectiveness (74.56% share of the number of techniques performed with
75.87% effectiveness — calculated from the total techniques and effective techniques for
upper limbs). For kicks, the same trend was noted for the right lower limb (55.98% quan-
tity, 59.63% effectiveness). Among the striking techniques used, the left straight punch
had the highest activity (50%) and effectiveness (53.66% share of all scored attacks) in
terms of quantity. For kicks, this analogy was characterized by the right low kick (33.63%
and 34.78%).

The athletes most frequently used attacks directed at the opponent's head, i.e., 1475
times, compared to 881 directed at the torso (465) or lower limbs (416) of the opponent,
which translated into 580 successful hits to the head (562 punches and 18 kicks), while 372
hits were recorded to the torso (204) and legs (168). In an isolated comparison, a similar
trend was observed in terms of the number of hand strikes (1326 head vs 144 torso) with
strike effectiveness: 562 head vs 68 torso. However, kicks were predominantly used on
lower body parts, i.e., 321 to the torso and 416 to the opponent's legs (737 torso, legs vs
149 head), with effectiveness of 304 torso, legs vs 18 head. Table 1 presents detailed char-
acteristics of quantitative sets of applied attacks for Kickboxing confrontations in the K1
format.

Table 1. Quantitative summary of applied attacks, in the global and segmental context for K1 fights.

Variable Effective ‘ Non-effective ‘ Total
Global Summary
Offensive actions (n=20) ‘ 952 ‘ 1404 ‘ 2356
Segmental summary with division into punches and kicks
Punches, (n=20) 630 840 1470
Kicks (n=20) 322 564 886
Symmetry summary with division into left and right limbs
Left hand strikes (n=20) 478 618 1096
Right hand strikes (n=20) 152 222 374
Left leg kicks (n=20) 130 260 390
Right leg kicks (n=20) 192 304 496
Segmental summary with division into punch techniques
Left straight punch (n=20) 338 398 736
Right straight punch (n=20) 74 98 172
Left hook (n=20) 126 186 312
Right hook (n=18) 54 102 156
Left uppercut, (n=8) 14 32 46
Right uppercut (hak), (n=6) 12 10 22
Left Spinning Backfist (n=2) 0 2 2
Right Spinning Backfist (n=6) 12 12 24

Segmental summary with division into targets of punch techniques

Left straight high (n=20) vs
Left straight middle (n=12)
Right straight high (n=20) vs
Right straight middle (n=12)

300 vs 38 366 vs 32 666 vs 70

62 vs 12 86 vs 12 148 vs 24




Right knee strike middle (n=6)

Balt ] Health Phys Act. 2024;16(3):Articlel. 5 of 13
Variable Effective Non-effective Total
Left hook high (n=20) vs
112 vs 14 158 vs 28 270 vs 42
Left hook middle (n=14)
Right hook high (n=18) vs
50 vs 4 98 vs 4 148 vs 8
Right hook middle (n=6)
Segmental summary with division into kick techniques
Left low roundhouse kick (n=16) 56 62 118
Right low roundhouse kick (n=18) 112 186 298
Left middle roundhouse kick (n=20) 34 74 108
Right middle roundhouse kick (n=20) 40 42 82
Left high roundhouse kick (n=12) 4 34 38
Right high roundhouse kick (n=10) 6 30 36
Left spinning kick (n=2) 0 2 2
Right spinning kick (n=16) 14 30 44
Left front kick (n=16) 30 72 102
Right front kick (n=16) 10 12 22
Left knee strike (n=10) 6 16 22
Right knee strike (n=6) 10 4 14
Segmental summary with division into targets of kick techniques
Right spinning hook kick high (n=12) vs
§1 P 8 Bh( ) 3vs1l 17 vs 13 20vs 24
Right spinning hook kick middle (n=15)
Left front kick high (n=13) vs
2 vs 28 34 vs 38 36 vs 66
Left front kick middle (n=16)
Right front kick high (n=8) vs
0vs10 8vs4 8vs 14
Right front kick middle (n=14)
Left knee strike high (n=4) vs
1vs5 5vs11 6vs 16
Left knee strike middle (n=8)
Right knee strike high (n=2) vs
2vs 8 1vs3 3vs1l

Regarding attack activity (Aa), the indicators showed a significant preference for the use of

upper limb strikes and left-hand strikes. Among the attacks, the left straight punch was the most
utilized technique. In terms of punch direction, a significant differentiation was found with a pre-
dominance of attacks aimed at the opponent's head. Regarding kicks, the highest activity was shown
for the right low kick. In terms of direction, an opposite trend to punches was observed, with most
kicks being directed at the opponent's torso and legs.

in Table 2.

Comparative analysis showed significant differentiation for selected sets, which are detailed
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Table 2. Summary of Attack Activity Indicators, in the global and segmental context for K1 fights

Variable | X sd | min | max | CV% | P value
Global Summary
Offensive actions l 117.80 l 30.35 l 80.00 | 196.00 | 25.77 | -
Segmental summary with division into punches and kicks
Punches 73.50 2294 39.00 127.00 31.21
<0.001
Kick 44.30 15.24 23.00 69.00 34.40
Symmetry summary with division into left and right limbs
Left hand strikes 54.80 16.02 32.00 89.00 29.23
Right hand strikes 18.70 9.20 7.00 38.00 49.20 <0001
Left leg kicks 19.50 15.47 1.00 46.00 79.32 0.108
Right leg kicks 24.80 7.74 10.00 39.00 31.22
Segmental summary with division into punch techniques
Left straight punch 36.80 11.22 21.00 62.00 30.48 <0.001
Right straight punch 8.60 5.07 1.00 17.00 58.98
Left hook 15.60 11.36 3.00 39.00 72.83
Right hook 7.80 5.06 0.00 17.00 64.92 0-002
Left uppercut (hook) 2.30 4.84 0.00 16.00 210.23 0.074
Right uppercut (hook) 1.10 2.17 0.00 7.00 197.64
Left Spinning Backfist 0.10 0.31 0.00 1.00 307.79 0.028
Right Spinning Backfist 1.20 1.94 0.00 5.00 161.32
Segmental summary with division into targets of punch techniques
Left straight high vs 33.3 vs 8.4 vs 252 vs
Left straight middle 3.50 3.59 2Lvs0 ) 52 vs 10 102.6 <0001
Right straight high vs 7.4 vs 4.2vs 56.6 vs
Right straight middle 1.20 12 tvsO ) Iowsd gy, | <000t
Left hook high vs 13.5 vs 9.2vs 3vs0 3 s 7 67.7 vs 0,001
Left hook middle 21 24 114.5
Right hook high vs 7.4 vs 4.5vs 0vs0 15vs2 61.1 vs 0,001
Right hook middle 0.4 0.7 170.1
Segmental summary with division into kick techniques
Left low roundhouse kick 5.90 5.24 0.00 17.00 88.82
Right low roundhouse kick 14.90 8.75 0.00 33.00 58.71 o.0n
Left middle roundhouse kick 5.40 4.68 1.00 15.00 86.73 0048
Right middle roundhouse kick 4.10 5.14 1.00 15.00 125.34
Left high roundhouse kick 1.90 2.07 0.00 6.00 109.21 0875
Right high roundhouse kick 1.80 2.28 0.00 6.00 126.94
Left spinning kick 0.10 0.31 0.00 1.00 307.79 <0.001
Right spinning kick 2.20 1.70 0.00 5.00 77.48
Left front kick 5.10 6.95 0.00 24.00 136.28
Right front kick 1.10 0.72 0.00 2.00 6520 | 0
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Variable X sd min max CV% P value
Left knee strike 1.10 2.07 0.00 7.00 188.63
0.694
Right knee strike 0.70 1.30 0.00 4.00 185.97
Segmental summary with division into targets of kick techniques
Right spinning hook kick high vs 0.97 vs 97.3 vs
1vs1.2 OvsO 3vs3 0.359
Right spinning hook kick middle 0.95 79.3
Left front kick high vs 1.8 vs 2.5vs 139.2 vs
0OvsO 9vs 16 0.012
Left front kick middle 3.3 4.6 138.4
Right front kick high vs 0.4 vs 0.5vs 125.7 vs
0OvsO 1vsl 0.093
Right front kick middle 0.7 0.5 67.2
Left knee strike high vs 0.3 vs 0.7 vs 219 vs
0OvsO 2vs5 0.060
Left knee strike middle 0.8 1.5 188.5
Right knee strike high vs 0.2 vs 0.5vs 326.2 vs
0vsO 2vs3 0.043
Right knee strike middle 0.6 0.9 171.7

In Table 3, detailed characteristics and comparative analyses for the effectiveness of
the attack (Sa) are presented. The indicators showed a similar analogy to Aa. The highest
effectiveness was observed for upper limb strikes, left hand strikes, and strikes directed
at the head, with the left straight punch being the most effective technique. Kicking attacks
were inversely proportional in terms of advantage for lower body targets (torso, legs of
the opponent). The most effective technique was the right low kick. Thematic, selected
comparative sets demonstrated significant differentiation in attack effectiveness (Table 3).

Table 3. Summary of Attack Effectiveness Indicators, in the global and segmental context for K1 fights

Variable ‘ X ‘ sd ‘ min ‘ max ’ CV% ’ p value
Global Summary
Offensive actions ‘ 47.60 ‘ 14.92 ‘ 32.00 ‘ 82.00 ’ 31.34 ’ -
Segmental summary with division into punches and kicks
Punches 31.50 13.69 14.00 59.00 43.46
<0.001
Kicks 16.10 6.67 4.00 23.00 41.44
Symmetry summary with division into left and right limbs
Left hand strikes 23.90 11.52 12.00 45.00 48.20
Right hand strikes 7.60 411 2.00 14.00 54.07 <000t
Left leg kicks 6.50 6.38 0.00 20.00 98.13 0117
Right leg kicks 9.60 4.86 1.00 17.00 50.63
Segmental summary with division into punch techniques
Left straight punch 16.90 6.58 9.00 29.00 38.92 <0.001
Right straight punch 3.70 2.79 0.00 10.00 75.48
Left hook 6.30 5.88 0.00 19.00 93.28
Right hook 2.70 2.34 0.00 6.00 86.73 001
Left uppercut (hook) 0.70 1.84 0.00 6.00 262.60 0779
Right uppercut (hook) 0.60 1.05 0.00 3.00 174.38
Left Spinning Backfist 0.00 0.00 0.00 0.00 0.00 0.028
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Variable X sd min max CV% | pvalue
Right Spinning Backfist 0.60 1.05 0.00 3.00 174.38
Segmental summary with division into targets of punch techniques
Left straight high vs Left straight | 15 vs 6,9 vs 46 vs
6vs0 27 vs 6 <0.001
middle 1.9 2.1 109.2
Right straight high vs Right 3,1vs 2,4vs 77,6 vs
0OvsO0 8vs2 <0.001
straight middle 0.6 0.8 136.8
Left hook high vs Left hook 5.6 vs 92 vs
52vs1 0OvsO 17 vs 3 <0.001
middle 0.7 147.3
Right hook high vs Right hook 2.5vs 2.1vs 82.6 vs
0vsO0 5vs1 <0.001
middle 0.2 0.4 205.2
Segmental summary with division into kick techniques
Left low roundhouse kick 2.80 2.86 0.00 9.00 102.07
0.018
Right low roundhouse kick 5.60 3.35 0.00 10.00 59.76
Left middle roundhouse kick 1.70 2.11 0.00 7.00 123.83 0.836
.8
Right middle roundhouse kick 2.00 2.51 0.00 8.00 125.66
Left high roundhouse kick 0.20 0.41 0.00 1.00 205.20 0.463
Right high roundhouse kick 0.30 0.66 0.00 2.00 218.98 ’
Left spinning kick 0.00 0.00 0.00 0.00 0.00
0.002
Right spinning kick 0.70 0.66 0.00 2.00 93.85
Left front kick 1.50 2.98 0.00 10.00 198.83 03
347
Right front kick 0.50 0.51 0.00 1.00 102.60
Left knee strike 0.30 0.47 0.00 1.00 156.72 0963
2
Right knee strike 0.50 0.83 0.00 2.00 165.43
Segmental summary with division into targets of kick techniques
Right spinning hook kick high vs 0.2 vs 0.4 vs 244.2 vs
0OvsO lvsl 0.025
Right spinning hook kick middle 0.6 0.5 92.8
Left front kick high vs 0.1vs 0.3 vs 299.5 vs
0vsO 1vs9 0.005
Left front kick middle 1.5 2.7 185.7
Right front kick high vs 0.00vs | 0.00vs | 0.00vs 0.00 vs 0.00 vs 0.005
Right front kick middle 0.5 0.5 0 1 102.6 '
Left knee strike high vs 0.1vs 0.2vs 4472 vs
0vsO 1vsl 0.142
Left knee strike middle 0.3 0.4 177.7
Right knee strike high vs 0.1vs 0.3 vs 307.8 vs
0vsO 1vs2 0.068
Right knee strike middle 0.4 0.7 170.1

The attack efficiency indicators (Ea), which represent the ratio of successful actions to all exe-
cuted actions, showed a similar result profile to Aa and Sa. An exception was the technique of kicks,
where the most efficient was found to be the right middle kick. The discussed comparative analyses
in relation to Aa and Sa were characterized by a significantly lesser degree of significance in differ-
entiation, which was noted only in relation to selected sets: symmetry and techniques of kicks, tech-
niques of punches, and direction of attack (Table 4).




Balt ] Health Phys Act. 2024;16(3):Articlel. 9 of 13

Table 4. Summary of Attack Efficiency Indicators, in the global and segmental context for K1 fights

Variable | X | sd | min | max ‘ CV% | p value
Global Summary
Offensive actions | 4055 | 824 | 2000 | 6019 | 2032 | -
Segmental summary with division into punches and kicks
Punches 4211 9.19 27.38 58.75 21.84
Kicks 38.66 15.10 8.16 65.22 39.06 0.986
Symmetry summary with division into left and right limbs
Left hand strikes 42.68 11.93 25.37 65.63 27.96
Right hand strikes 39.48 7.17 28.57 50.00 18.17 0.348
Left leg kicks 27.89 12.24 0.00 43,48 43.88 0.048
Right leg kicks 40.20 18.92 3.45 68.18 47.06
Segmental summary with division into punch techniques
Left straight punch 47.21 16.11 25.64 73.53 34.12 0018
Right straight punch 37.42 22.92 0.00 75.00 61.26
Left hook 35.94 18.16 0.00 66.67 50.54 0901
Right hook 25.51 18.44 0.00 50.00 72.29
Left uppercut (hook) 7.08 14.57 0.00 37.50 205.64 0193
Right uppercut (hook) 19.29 33.43 0.00 100.00 173.34
Left Spinning Backfist 0.00 0.00 0.00 0.00 0.00 0.028
Right Spinning Backfist 14.83 25.41 0.00 75.00 171.33
Segmental summary with division into targets of punch techniques
Left straight high vs 458vs | 185vs | 194 vs 75vs 40.4 vs 0.093
Left straight middle 31.7 274 0 66.7 86.4
Right straight high vs 36.2vs | 235vs 75vs 64.8 vs
Right straight middle 28.3 37.5 0vs0 100 1324 0.408
Left hook high vs 372vs | 21.1vs 56.7 vs
Left hook middle 17.6 me | 0PV gy | 00
Right hook high vs 254vs | 18.8vs 0vs0 55,6 vs 74 vs 0158
Right hook middle 15 329 100 219
Segmental summary with division into kick techniques
Left low roundhouse kick 35.51 19.96 0.00 60.00 56.21
Right low roundhouse kick 38.11 25.86 0.00 80.00 67.86 0:540
Left middle roundhouse kick 20.08 17.89 0.00 46.67 89.07
Right middle roundhouse kick 54.18 42.88 0.00 100 79.15 0-010
Left high roundhouse kick 417 8.76 0.00 25.00 210.26 0.463
Right high roundhouse kick 5.33 11.36 0.00 33.33 213.06
Left spinning kick 0.00 0.00 0.00 0.00 0.00 0,001
Right spinning kick 30.83 32.00 0.00 100.00 103.79
Left front kick 16.39 18.62 0.00 50.00 113.62
Right front kick 35.00 40.07 0.00 100.00 114.47 0.070
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Variable X sd min max CV% | pvalue
Left knee strike 21.43 40.54 0.00 100.00 | 189.18
0.779
Right knee strike 25.00 41.36 0.00 100.00 | 165.43
Segmental summary with division into punch techniques
Right spinning hook kick highvs | 9.2 vs 25.1vs 100vs | 273.4 vs
OvsO 0.029
Right spinning hook kick middle 425 43.8 100 103
Left front kick high vs 1.2 vs 3.6 vs 125vs | 308.4 vs
0vsO 0.005
Left front kick middle 27.2 33.3 100 122.3
Right front kick high vs 0.00vs | 0.00vs | 0.00vs | 0.00vs | 0.00vs 0.001
<0.
Right front kick middle 45 51 0 100 113.4
Left knee strike high vs 224 vs 100 vs | 4472 vs
5vs 17 0vsO 0.208
Left knee strike middle 36.3 100 213,5
Right knee strike high vs 7.5vs 24.5vs 100 vs | 326.2 vs
O0vsO 0.080
Right knee strike middle 24.2 41 100 169.6

4. Discussion

The research using scientific observation on kickboxing fights in the K1 format re-
veals interesting aspects of dynamics and preferred techniques in this discipline [1]. Char-
acteristic of K1, the high dynamics and direct confrontation require athletes to have not
only proper physical preparation but also a strong psychological background [2]. In this
for-mat, the rules are designed to promote direct combat, which translates into the neces-
sity of continuous engagement in the fight and minimizing the avoidance of confrontation
[3, 22].

The study results indicate that upper limb strikes are more frequently used (62.40%)
and are more effective (66.18% share in effective attacks) compared to lower limb kicks.
This may be due to the greater speed and ease of executing such strikes, as well as the
ability to keep the opponent at a distance, which is crucial in such a dynamic form of
fighting [5]. Straight punches, often delivered with the leading hand, allow controlling the
fighting space, keeping the opponent at a distance, and preventing them from effectively
launching an attack [6].

The dominant left position among athletes means that the left upper limb was the
most exploited (74% share of all strikes delivered with hands), making the left straight one
of the most commonly used and effective techniques (50% share in all punches). This ob-
servation leads to a qualitative conclusion about the need for focused training of this body
segment with a priority in the area of strength and speed endurance. Equally important
are actions to compensate for asymmetry in injury prevention.

Additionally, observations indicate frequent targeting of strikes, especially hand
strikes, towards the opponent's head (1475 out of 2356 total strikes). This strategy aims to
quickly end the fight by knockout or technical knockout [6]. This points to the need for
training intervention in the special defense of this body part. Thematic reports [6] and this
study (580 strikes that made direct contact with the head out of 952 all scored) illustrate
how many strikes land on a fighter's head. Therefore, there is also a need for specialized,
preventive diagnostics to illustrate any abnormalities [10-12].

In the category of leg techniques, the highest efficiency was noted for the low round-
house kick (low kick), usually performed with the right leg. Such attacks are aimed at
weakening the opponent by targeting their legs, limiting their mobility and ability to
move around the ring [13, 14]. Low kicks are also economical in terms of energy expendi-
ture, al-lowing athletes to use them more frequently during fights [15, 23].
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In a detailed characterization of the technical-tactical profile of the studied athletes,
specialized formulas were used, which are reliable indicators of this aspect [16]. The glob-
al analysis showed that the indicators of activity, effectiveness, and efficiency of attack in
our study were lower than those registered among participants and medallists of World
Championships but exceeded those presented by participants and finalists of local tour-
naments. Moreover, the recorded attack activity was higher than that noted among final-
ists of the Polish Championships, albeit with lower effectiveness and efficiency [18, 19]. It
is worth noting that the presented study of technical-tactical PTT assessment, with divi-
sion into symmetry sets between limbs, type and direction of attack in our research, in our
opinion, had not yet been used in the environment of striking combat sports, and certainly
not with personalized diagnosis for Kickboxers — K1. To our knowledge, we are the first
to describe the aforementioned profile.

The discussion of these results highlights the importance of specific techniques in K1
and suggests that training should focus on developing skills related to the most effective
and frequently used techniques, such as the left straight and right low kick. However, it
is also important to develop other techniques to prevent becoming predictable to oppo-
nents and to maintain versatility in combat [20].

It is also worth mentioning the middle roundhouse kick, which records high effi-
ciency in this study. Such techniques are directed towards the ribs and liver, increasing
their effectiveness. These results also confirm analyses in Muay Thai, where such tech-
niques are frequently used [24].

Study Limitations

Our study had several limitations, including a relatively small number of observed
kickboxing fights in the K-1 format, and the operation in the area of simulated sparring.
However, in light of the inevitable limitations of our experimental project, we recruited
professional K1 athletes, procedures were conducted according to a strict protocol, and
the results are scientifically justified. Future actions should include expanding the study
to the environment of tournament fights with a larger number of matches, and addition-
ally, to show the multi-faceted context of the problem, a division into weight categories
should be made.

5. Conclusions

Kickboxing in the K1 format is an asymmetrical combat sport, necessitating the ap-
plication of targeted training on individual body segments and model techniques of ath-
letes, as well as compensatory actions in the prevention of asymmetry. K1 athletes are
particularly vulnerable to receiving head strikes, necessitating the optimization of defen-
sive actions for this body part and preventative, specialized diagnostics.

Practical Implications

The study results allow for detailed diagnosis and interpretation of the technical-tac-
tical profile along with the key manifestation of offensive competencies of the Kickboxing
profession in the K1 formula, which helps optimize the quality of coaching control and
can set the direction of training in sports clubs.
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