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Abstract 

Background This qualitative analysis aimed to: identify the physical and physiological factors that characterize elite 
WKF kumite and kata athletes, identify testing protocols that are used to examine the above mentioned profiles 
of WKF karatekas and indicate the variables that are significant for elite-level performance.

Methods A search of electronic databases (PubMed, EBSCO, Scopus) was conducted to identify all studies on physi-
cal and physiological profile in elite karatekas from 2012 to 2024. A JBI Qualitative Data Extraction Tool for systematic 
reviews of qualitative evidence was fulfilled in order to determine which variables should be extracted. The quality 
of the included studies was assessed based on the JBI Critical Appraisal Checklist.

Results 164 full-text articles were evaluated to determine eligibility, while 20 met the inclusion criteria and were 
subjected to detailed analysis, including risk of bias assessment. Finally, 17 full-text articles were included in the quali-
tative analysis. The following motor abilities and physiological components were evaluated by researchers: muscular 
strength (n = 8) muscular power (n = 11), speed (n = 8), agility (n = 6), flexibility (n = 6), aerobic metabolism (n = 9), 
anaerobic metabolism (n = 5).

Conclusions The force-velocity characteristics with the dominant effect of the velocity component seem to be 
crucial in regard to performance outcomes in WKF karatekas. Moreover, elite karatekas are characterized by high flex-
ibility of the hamstring muscles and well developed speed and agility abilities. The efficiency of aerobic and anaerobic 
metabolism is significant for high-performance in elite WKF kumite athletes, however aerobic capacity may be crucial. 
It is difficult to confirm the impact of the above mentioned energy systems on kata performance. Athlete’s age cat-
egory and sex-related variables may affect the level of the analyzed motor abilities.

Keywords Strength, Power, Speed, Kumite, Kata, Aerobic capacity, Anaerobic capacity, Flexibility, Agility, Sex-specific

Background
Among numerous kinds of combat sports that can be 
listed under the term ‘martial arts’ [1] karate is believed 
to be one of the most frequent practiced combat sports 

worldwide [2], especially since it has evolved to became 
an official Olympic discipline [3]. There are many styles 
of karate, however only four (Shotokan, Shito-Ryu, 
Wado-Ryu, Goju-Ryu) are approved by the World Karate 
Federation (WKF) as part of the Olympic rivalry [4]. 
WKF karate competitions are currently organized in two 
equally important sport disciplines i.e., kumite and kata, 
that are differentiated in the terms of the characteristics 
of the sport performance and athlete’s physical and phys-
iological requirements [5].
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Kumite is a striking karate bout (1.5–3 min of effective 
fight time) between two opponents that is performed as 
an intermittent activity, which includes interactions by 
the referee in order to announce points or penalties [6]. 
Its structure is characterized by two kinds of physical 
exertion: (1) exercise at maximal/supramaximal inten-
sity (approximately 1–3  s) i.e., a single punch/kick [7] 
and (2) exercise at submaximal intensity (up to 15s) [6], 
i.e., no striking actions between the opponents. Moreo-
ver, several factors can impact the effort-pause ratio for 
high-intensity actions during a kumite bout [8, 9], among 
which athlete’s technical and tactical skills, fight score or 
opponents pressure can be indicated [10]. In contrast to 
kumite, a kata bout (lasts approximately from 30s up to 
5 min) [11, 12] is known as a predetermined sequences of 
style-selected offensive and defensive karate techniques 
that are performed individually or in a team of three ath-
letes, always identically and under situational conditions 
and established movement patterns [7]. The intensity of 
a kata bout includes similar kind of activity i.e., submaxi-
mal, maximal and supramaximal [8]. Considering the 
above, elite level karate performance, both in kumite and 
kata, requires from the athlete a high level of efficiency of 
all three human’s energetic systems [8, 12] however, the 
contribution of aerobic and anaerobic metabolism can be 
diverse according to the karate disciplines [8], what indi-
cates a discipline-specific physiological profile.

On the other hand, as karate is a complex sport [13], 
the specifics of its techniques requires high level of skill-
related components. Therefore, professional athletes 
need to poses a high level of multiple motor abilities, 
however there is still no consensus between the research-
ers according to the primarily physical and physiological 
determinants of a successful karate performance. Never-
theless, the biomechanical analysis of the motor activi-
ties during a karate bout indicates that the majority of 
the actions consist of explosive movements i.e. punches 
and kicks [14, 15]. Therefore, karate performance seems 
to be related to a high level of muscular strength and the 
athlete’s ability to generate high levels of power in a short 
period of time (Rate of Force Development) [16].

Considering that, strikes in combat sports last from 50 
to 300 ms, however during a strike an athlete is unable 
to develop maximal power [17]. This is mainly because 
the required time for its development lasts from 600 up 
to 800 ms [17]. Thus, the velocity of muscular contrac-
tions is limited and can be developed only up to a certain 
point. Given that, athlete’s strikes can be based either on 
(a) high velocity profile or (b) high strength profile, ade-
quately to the selected form of training periodization in 
the context of the force-velocity curve [18] and discipline 
requirements. Thus, the proportion of athlete’s veloc-
ity and strength level can be diverse between both of 

the karate disciplines [2] and athlete’s age, what can also 
determine the final karate performance. Moreover, this 
also can be associated with development of an unique 
physical and physiological profile [5], including diverse 
requirements in strength and conditioning.

However, even though in the last few years researchers 
have become more focused on the issue of physical and 
physiological determinants that contributes to the suc-
cess in a karate bout, this issue remains unsolved. Some 
authors suggest that speed, agility and flexibility are the 
main motor abilities that determine athlete’s high-per-
formance profile [19], whereas others indicate muscular 
power and strength endurance as the dominant abilities 
in karate [20–22] at the same time indicating the need for 
further and deeper analyses. However, it is still difficult to 
indicate an optimal protocol to assess the intrinsic deter-
minants of athlete’s performance in WKF karate.

Physical and physiological profile of karate athletes 
has been a subject of previous qualitative analysis [23], 
yet since in the last years the number of research manu-
scripts that addressed the abovementioned issue is con-
stantly increasing, there is a need to conduct an update in 
this field. Moreover, as since 2012 WKF kata and kumite 
competition rules have been significantly modified, it is 
justified to perform additional systematic research in 
order to present the current trends accordioning to the 
physical and physiological profile of elite WKF karate-
kas that would be directly focused on investigating the 
above mentioned issue in the context of karate in the 
Olympic formula (WKF) including both karate disci-
plines (kumite, kata). Given the above cited findings and 
the gap in the scientific literature it seems justified to 
perform additional research in order to evaluate the cur-
rent trends in physical and physiological profile of WKF 
karate athletes. This may improve the process of athlete’s 
selection to particular karate discipline and may also help 
to apply the most appropriate training methods in order 
to enhance sport performance. Therefore, this system-
atic review aimed to: (1) identify the physical and physi-
ological factors that characterize elite WKF kumite and 
kata athletes, (2) identify testing protocols that are used 
to examine the above mentioned profiles of WKF karate 
athletes accordingly to theirs competitive age groups, 
karate specialization (kumite/kata) and evaluated motor 
ability, and (3) indicate the variables that are significant 
for elite-level performance in WKF karate.

Methods
Study design
The methodology of this systematic review was devel-
oped according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [24].
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Inclusion and exclusion criteria
In this qualitative analysis inclusion criteria were as fol-
lows: (a) cross-sectional study, (b) able-bodied elite 
(national or international level or national team) karate 
athlete, (c) males and females ≥ 14 years old, (d) WKF 
kata and/or kumite specialization or WKF karate athlete 
(including approved karate styles), (e) athlete’s physical 
and/or physiological profile was the primary aim of the 
study. The exclusion criteria were as follows: (a) article 
type different than a cross-sectional study, (b) athletes 
with disabilities or amateur karatekas, (c) high-perfor-
mance WKF karate athletes < 13 years of age, (d) physi-
cal or physiological profile was not the primary aim of 
the study (e) elite karate athletes from styles not included 
in the World Karate Federation (WKF) or lack of data 
according to karate federation, (f ) mixed kind of martial 
arts in a single study group, (g) athlete’s physical profile 
included only anthropometric and/or morphological 
characteristics, (h) lack of numeric data according to the 
performed test, (i) no full-text available, (j) manuscript 
not in English language.

Literature search and study selection process
A search of electronic databases (PubMed, EBSCO, Sco-
pus) was conducted by two authors (EG, MD) to identify 
all studies on physical and physiological profile in elite 
karate athletes from 1st January 2012 up to 30th of June 
2024. January 2012 was selected as the primary year of 
the systematic screening in order to: (a) guarantee a suf-
ficient update of the previous narrative review conducted 
by Chaabene et  al. [23], and to (b) enable to screen all 
scientific data that addressed the analyzed issues after 
beginning the process of WKF competitive kata and 
kumite rules modifications. As a prerequisite, all studies 
were performed in healthy populations including males 
and females (≥ 14 years). Search terms were combined 
by Boolean logic (AND/OR) in PubMed, EBSCO and 
SCOPUS databases. The search was undertaken using 
the following 12 keyword combinations in English with 
the assumed hierarchy of their importance: karate, ath-
lete, physical profile, physiological profile, physical fitness, 
strength, power, agility, speed, flexibility, endurance, coor-
dination. The detailed search string, based on a selected 
database is available in the APPENDIX I. Moreover, two 
authors (EG, MD) with expertise in karate training and 
strength and conditioning reviewed the reference lists 
of the included studies and screened Google Scholar to 
find additional research. Furthermore, if a systematic/
scoping review or meta-analysis was identified the above 
mentioned authors (EG, MD) have screened the refer-
ences list in each of the identified qualitative or quan-
titative analysis in order to define the missing research. 
Moreover, the corresponding authors of the selected 

publications were also contacted directly if the crucial 
data were not available in the original articles.

Data extraction process and data items
Following the Joanna Briggs Institute (JBI) Manual for 
Evidence Synthesis guidelines [25] a JBI Qualitative Data 
Extraction Tool for systematic reviews of qualitative evi-
dence [25] was fulfilled by two authors (EG, MD) as part 
of an independent process, in order to determine which 
variables should be extracted. The above mentioned form 
included the following domains: (1) basic data (author, 
year of publication, journal, record number), (2) method-
ology (study design), (3) methods (that were used in the 
study), (4) phenomena of interest (aim of the study), (5) 
setting (clinical, community), (6) geographical (region, 
country), (7) cultural, (8) participants (sample size, par-
ticipant’s characteristics, age), (9) data analysis, (10) 
author’s conclusions, (11) reviewer’s comments. Further-
more, a third independent co-author (AZ) checked the 
data for accuracy and consistency.

Methodological quality of the included studies 
(risk of bias)
The quality of the included studies was assessed based 
on the Joanna Briggs Institute Critical Appraisal Check-
list [26] for analytical and comparative cross-sectional 
studies. The JBI checklist is known to be the newest and 
the most preferred tool to assess the risk of bias in the 
above cited scientific research. The JBI checklist includes 
8 items that are scored as follows: ‘Yes’, ‘No’, ‘Unsure’, ‘Not 
applicable’. A ‘Yes’ was assigned to the assessed item, if 
the manuscript criterion was fulfilled, which simultane-
ously received a score of one. If the manuscript criterion 
was not fulfilled (including missing data) a ‘No’, ‘Unsure’ 
or ‘Not applicable’ was assigned to the evaluated item 
and a zero score was yielded. Each of the included arti-
cles were read and ranked by two independent investiga-
tors (EG, MD) with expertise in karate and strength and 
conditioning. Moreover, an independent co-author (AZ) 
was designated to resolve all discrepancies that could 
occur among study investigators during the evaluation. 
The methodological quality of the included studies was 
indicated by the total score (out of a possible 8 points), 
with the higher values representing better quality of the 
included research manuscripts.

Synthesis methods
The selected manuscripts were grouped into tables 
according to the main issues that were undertaken by 
the researchers of the included papers i.e., (a) muscu-
lar strength, (b) muscular power, (c) speed, (d) agility, 
(e) flexibility, (f ) aerobic power and aerobic capacity, (g) 
anaerobic power and anaerobic capacity. Furthermore, 
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they were summarized according to the following items: 
(1) author of the study, year of publication, (2) partici-
pant’s characteristics, (3) region and country of origin, 
athlete’s rank and specialization [kata/kumite], (4) kind of 
measurement, (5) research test, (6) testing protocol, (7) 
main findings of the study.

Results
Study selection and characteristics
The flow of the systematic review is presented in Fig. 1. 
Together 164 full-text articles were evaluated to deter-
mine eligibility, while 20 scientific studies met the 
assumed inclusion criteria and were subjected to detailed 
analysis, including the assessment of their methodologi-
cal quality (Table 1).

Among twenty reports that had been evaluated for 
their methodological quality eight were considered to 
score 8/8 points of eligibility to be included in the qual-
itative analysis. Four articles were found to have 7/8 
points of eligibility, one was scored as 6/8 points of eli-
gibility and four were assessed as 5/8 points of eligibil-
ity, what was the minimum score to be included into the 

qualitative synthesis. Moreover, one article was scored 
2/8 and two were evaluated with 1/8 points of eligibil-
ity, and therefore were excluded from the further analysis 
due to high incidence of the risk of bias. The initial agree-
ment of the two independent investigators (EG, MD) was 
90%. Furthermore, all discrepancies among the investiga-
tors were resolved by expert evaluation conducted by an 
independent co-author (AZ). Finally, 17 full-text articles 
were included in the qualitative analysis (Tables 2, 3, 4, 5, 
6, 7 and 8).

Discussion
A careful examination of the current scientific data on 
the physical and psychological factors that influence 
high-performance in elite WKF karate athletes yielded 
partially inconsistent findings. However, this qualitative 
analysis found that among different motor abilities that 
were evaluated by the researchers, the force-velocity 
characteristics with the dominant effect of the velocity 
component seem to be crucial in regard to performance 
outcomes in WKF karate athletes. Moreover, elite-level 
WKF karatekas are generally characterized by high level 

Fig. 1 PRISMA flow diagram detailing the study inclusion process
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of speed, agility and flexibility of the hamstring muscles, 
however flexibility level may differ between karate disci-
plines, what was not confirmed by the speed and agility 
profile. Furthermore, in WKF kumite athletes high level 
of both aerobic and anaerobic capacity seems to be sig-
nificant for elite sport performance. Simultaneously, it is 
difficult to definitely confirm the influence of aerobic and 
anaerobic metabolism on kata performance in elite WKF 
karatekas, however both of them may contribute to the 
effectiveness of a kata bout.

Strength and power profile
A number of underlying factors can impact on athlete’s 
performance, however only some of them can be manip-
ulated with regular sports training [16]. Among these 
factors muscular strength has been shown to be a vari-
able that can significantly impact successful sport per-
formance, when it is combined with appropriate training 
periodization [16]. The presented data of the qualitative 
analysis indicated that five strength components can 
be related to high-performance in elite WKF kata and 
kumite athletes i.e. (a) hand grip strength [34, 39, 42], (b) 
strength endurance [20], (c) isometric strength [39], (d) 

isokinetic strength [27, 30] and (e) maximum strength 
[28, 31, 39].

Numerous authors investigated relationship between 
isokinetic hand grip strength (assessed with a hand-held 
dynamometer) and effective WKF karate performance 
[34, 39, 42], however only Najmi et  al. [34] indicated 
its contribution to performance enhancement in male 
kumite athletes. On the other hand, both Przybylski et al. 
[39] and Wąsik et  al. [42] pointed to the significance of 
hand grip strength in Shotokan style karatekas, but at 
the same time the cited research indicated other compo-
nents that can be crucial to achieve high-performance in 
a karate bout e.g. strength endurance [39] and dexterity 
[42]. The inconsistence in the results of the cited research 
can be related to the intrinsic differences that character-
ize discipline-specific karate performance.

Considering that, the current available scientific lit-
erature indicates that the majority (43.7%) of success-
ful offensive actions during a kumite bout are scored by 
punches [46]. Similarly, in a kata bout both offensive and 
defensive techniques of the upper limbs are performed 
more frequently compared to various kinds of kicks what 
is related to the characteristic of kata’s routine [47]. How-
ever, the neurophysiological mechanisms responsible for 

Table 1 The assessment of the methodological quality of the included studies (risk of bias) using the JBI method for cross-sectional 
studies

Q1- Were the criteria for inclusion in the sample clearly defined?; Q2- Were the study subjects and the setting described in detail?;Q3- Was the exposure measured in a valid 
and reliable way?; Q4- Were objective, standard criteria used for measurement of the condition?;Q5- Were confounding factors identified?;Q6- Were strategies to deal with 
confounding factors stated?;Q7- Were the outcomes measured in a valid and reliable way?;Q8- Was appropriate statistical analysis used?; Y-yes; N-no; U-unsure; NA-not 
applicable

Number Author Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Sum

1. Scattone-Silva et al. [27] Y Y Y Y Y Y Y Y 8/8

2. Tabben et al. [28] U Y Y Y Y Y Y Y 7/8

3. Sánchez-Puccini et al. [29] U Y Y Y U N/A Y Y 5/8

4. Kotrljanovic et al. [30] U Y Y Y Y Y U Y 6/8

5. Nikookheslat et al. [20] N Y U Y Y Y U Y 5/8

6. Arazi et al. [31] N Y U Y Y Y U Y 5/8

7. Ateş et al. [32] U Y U U N U U Y 2/8

8. Spigolon et al. [33] Y Y Y Y Y Y Y Y 8/8

9. Najmi et al. [34] U Y Y Y Y Y Y Y 7/8

10. Güler et al. [35] N Y Y Y Y Y Y Y 7/8

11. Rakita et al. [36] N Y Y Y N N/A Y Y 5/8

12. Martínez de Quel et al. [37] Y Y Y Y Y Y Y Y 8/8

13. Shalja et al. [38] U N N U U U U Y 1/8

14. Przybylski et al. [39] Y Y Y Y Y Y Y Y 8/8

15. Shalja et al. [40] N N U U N N U Y 1/8

16. Martínez de Quel et al. [41] U Y Y Y Y Y Y Y 7/8

17. Wąsik et al. [42] Y Y Y Y Y Y Y Y 8/8

18. Ojeda-Aravena et al. [43] Y Y Y Y Y Y Y Y 8/8

19. Smajla et al. [44] Y Y Y Y Y Y Y Y 8/8

20. Almeida-Neto et al. [45] Y Y Y Y Y Y Y Y 8/8
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Table 5 The summary of the studies from 2012–2024 evaluating agility in elite WKF karate athletes

BH Body height [cm], BM Body mass [kg], M/D Missing data, nF number of females, nKA number of kata athletesn, KU Number of kumite athletes, nM number of males, 
nP number of study participants

Author, year Participant’s characteristic
[kata/kumite]

Research
test [unit]

Testing protocol Main findings
(mean ± SD)

Nikookheslat et al. [20] Iranian national karate team
[kumite]
nM = 40/ age = 23.79 ± 3.06 
[years]; BH = 177.86 ± 6.20 [cm]; 
BM = 72.76 ± 9.98 [kg]

Shuttle run test [s] 4 × 9 m of shuttle run x 2 testing 
trials
The best trial was taken 
into analyses

Shuttle run test:
8.38 ± 0.28 [s]

Arazi et al. [31] Iranian national karate team
[kumite]
nM = 11/age = 23.27 ± 2.83 
[years]; BH = 181.54 ± 4.71 [cm] ; 
BM = 82.78 ± 13.55 [kg]

Shuttle run test [s] A shuttle run of 4 × 9 m Shuttle run test:
8.85 ± 0.41 [s]

Najmi et al. [34] National Malaysia karate team 
[kumite]
nP = 16 males
Senior group: nM = 8/ 
age = 23.63 ± 2.88 [years]; 
BH = 173.11 ± 7.29 [cm]; 
BM = 66.29 ± 10.5 [kg]
Junior group:
nM = 8/age = 21.88 ± 1.64 
[years]; BH = 171.01 ± 6.49 [cm]; 
BM = 64.61 ± 8.12 [kg]

T-test [s] To run as fast as possible:
1) a forward sprint (10 m)
2) side shuffle to the left (5 m)
3) side shuffle to the right (10 m)
3 trials were performed, the best 
result was taken into analyses.

T-test:
Senior group:10.76 ± 0.34 [s]
Junior group:11.98 ± 0.53 [s]

Martínez de Quel et al. [37] Spanish national karate team 
[kumite, kata]
nP = 81;nKU = 53; nKA = 28/ 
age = 16–17 [years]
nKU/BH = 161.5 ± 7.2;
BM = 55.68 ± 7.2
nKA/BH = 156.1 ± 4.9;
BM = 52.68 ± 6.3

EUROFIT test (8th trial) – shuttle 
run test [s]

A shuttle run of 10 × 5 m Shuttle run test:
Kumite athletes:19.27 ± 1.5 [s]
Kata athletes:19.2 ± 1.6 [s]

Martínez de Quel et al. [41] Spanish national karate team 
[kumite, kata]
nP = 676;nM = 434; nF = 242
nM (cadets) = 157/
age = 15.26 ± 0.63 [years]; 
BH = 168.59 ± 7.97 [cm]; 
BM = 59.71 ± 9.55 [kg]
nM (juniors) = 163/
age = 16.98 ± 0.47 [years]; 
BH = 172.39 ± 6.78 [cm]; 
BM = 65.38 ± 8.91 [kg]
nM (U21) = 114/age = 19.47 ± 0.74 
[years]; BH = 174.33 ± 8.12 [cm]; 
BM = 70.35 ± 9.64 [kg]
nF (cadets) = 81/
age = 15.35 ± 0.47 [years]; 
BH = 159.97 ± 5.88 [cm]; 
BM = 52.45 ± 6.01 [kg]
nF (juniors) = 98/
age = 17.05 ± 0.47 [years]; 
BH = 159.54 ± 6.97 [cm]; 
BM = 54.65 ± 6.99 [kg]
nF(U21) = 63/age = 19.45 ± 0.78 
[years]; BH = 163.18 ± 7.30 [cm]; 
BM = 58.64 ± 9.05 [kg]

EUROFIT test (8th trial) – shuttle 
run test [s]

A shuttle run of 10 × 5 m Cadets (males/females):
17.42 ± 1.74/ 19.18 ± 1. 82 [s]
Juniors
(males/females):16.84 ± 1.55/ 
19.25 ± 1.53 [s]
U21
(males/females):17.25 ± 1.15/ 
18.68 ± 1. 52 [s]

Ojeda-Aravena et al. [43] Chilian national karate team 
[kumite]
nP = 18; nM = 10/age = 17.0 ± 2 
[years]; BH = 168.0 ± 5.0 [cm]; 
BM = 67.4 ± 13.0 [kg]
nF = 8/age = 14.0 ± 2.0 
[years]; BH = 153.0 ± 7.0 [cm]; 
BM = 50.0 ± 9.0 [kg]

T-test (40 m) [s] T-test protocol:
2 trails of completing a 40-m run 
between 4 cones (T), with 2 min 
rest between the attempts, 
the best score was taken 
into analyses

T-test:
Females:13.64 ± 1.06 [s]
Males:11.8 ± 0.69 [s]
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Table 6 The summary of the studies from 2012–2024 evaluating flexibility in elite WKF karate athletes

BH Body height [cm], BM Body mass [kg], M/D Missing data, nF number of females, nM number of males, nP number of study participants

Author, year Participant’s characteristic
[kata/kumite]

Research
test [unit]

Testing protocol Main findings
(mean ± SD)

Nikookheslat et al. [20] Iranian national karate team
[kumite]
nM = 40/ age = 23.79 ± 3.06 
[years]; BH = 177.86 ± 6.20 [cm]; 
BM = 72.76 ± 9.98 [kg]

Sit-and-reach test on a box [cm] M/D Sit-and-reach test on a box:
38.73 ± 5.71 [cm]

Arazi et al. [31] Iranian national karate team
[kumite]
nM = 11/age = 23.27 ± 2.83 
[years]; BH = 181.54 ± 4.71 [cm] ; 
BM = 82.78 ± 13.55 [kg]

Sit-and-reach test [cm] 3 attempts, the highest value 
was used

Sit-and-reach test:
37.63 ± 10.73 [cm]

Najmi et al. [34] National Malaysia karate team 
[kumite]
nP = 16 males
Senior group: nM = 8/ 
age = 23.63 ± 2.88 [years]; 
BH = 173.11 ± 7.29 [cm]; 
BM = 66.29 ± 10.5 [kg]
Junior group:
nM = 8/age = 21.88 ± 1.64 
[years]; BH = 171.01 ± 6.49 [cm]; 
BM = 64.61 ± 8.12 [kg]

Sit-and-reach test on a box [cm] 3 trials of a maximal trunk flexion 
(2 s hold) while sitting on a flex-
ion box were performed.
The best result was taken 
into analyses.

Sit-and-reach test on a box:
Senior group:
41.56 ± 4.78
Junior group:
38.56 ± 7.94

Martínez de Quel et al. [37] Spanish national karate team 
[kumite, kata]
nP = 81;nKU = 53; nKA = 28/ 
age = 16–17 [years]
nKU/BH = 161.5 ± 7.2;
BM = 55.68 ± 7.2
nKA/BH = 156.1 ± 4.9;
BM = 52.68 ± 6.3

EUROFIT test (3rd trial) – sit- 
and – reach test on a box [cm]

2 trials, the best result was taken 
into analyses

Sit-and-reach test on a box:
Kumite athletes:28.24 ± 7.00 [cm]
Kata athletes:29.07 ± 5.6 [cm]

Przybylski et al. [39] Polish participants at World 
and European Championships 
and Olympic Games
[M/D]
nP = 32/ nF = 12/
age = 20.92 ± 3.00 [years]; 
BH = 165.08 ± 6.11 [cm]; 
BM = 58.58 ± 5.52 [kg]
nM = 20/age = 20.40 ± 4.16 
[years]; BH = 176.25 ± 6.31 [cm]; 
BM = 70.35 ± 8.14 [kg]

a)Attainable flexure test [cm]
b) Yoko-geri test [cm]

a)Maximum number of repeti-
tions in 30 s.
In a supine position on the mat-
tress, the participant touched 
the mat with their back and then 
returned to the supine position, 
with their elbows touching 
the knees.
b) A side kick up to maximal 
height

Attainable flexure test:
Males:21.20 ± 4.80 [cm]
Females:17.08 ± 6.47 [cm]
Yoko-geri test:
Males:175.52 ± 11.50 [cm]
Females:159.17 ± 12.45 [cm]
Cross-sectional stride:
Males:22.60 ± 11.45 [cm]
Females:13.92 ± 7.59 [cm]

Martínez de Quel et al. [41] Spanish National Karate Team
[M/D]
nP = 676;nM = 434; nF = 242
nM (cadets) = 157/
age = 15.26 ± 0.63 [years]; 
BH = 168.59 ± 7.97 [cm]; 
BM = 59.71 ± 9.55 [kg]
nM (juniors) = 163/
age = 16.98 ± 0.47 [years]; 
BH = 172.39 ± 6.78 [cm]; 
BM = 65.38 ± 8.91 [kg]
nM (U21) = 114/age = 19.47 ± 0.74 
[years]; BH = 174.33 ± 8.12 [cm]; 
BM = 70.35 ± 9.64 [kg]
nF (cadets) = 81/
age = 15.35 ± 0.47 [years]; 
BH = 159.97 ± 5.88 [cm]; 
BM = 52.45 ± 6.01 [kg]
nF (juniors) = 98/
age = 17.05 ± 0.47 [years]; 
BH = 159.54 ± 6.97 [cm]; 
BM = 54.65 ± 6.99 [kg]
nF(U21) = 63/age = 19.45 ± 0.78 
[years]; BH = 163.18 ± 7.30 [cm]; 
BM = 58.64 ± 9.05 [kg]

EUROFIT test (3rd trial) -sit 
and reach test [cm]

2 trials, the best result was taken 
into analyses

Sit-and-reach test:
Cadets:
Males: 25.02 ± 6.24 [cm]
Females:28.38 ± 5.96 [cm]
Juniors:
Males: 27.54 ± 7.00 [cm]
Females: 28.51 ± 6.54 [cm]
U21:
Males:28.07 ± 6.86 [cm]
Females:26.35 ± 8.06 [cm]
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muscle contractions are diverse in both karate disciplines. 
This is mainly because during kata’s routine athlete per-
form multiple short isometric contractions in the upper 
body (kime) at the end of each offensive or defensive 
action that are combined with longer isometric contrac-
tions in the lower limbs performed in order to maintain 
proper kata stances [5]. On the contrary, in a kumite bout 
an athlete has to be able to perform multiple short iso-
tonic contractions in the lower limbs while moving dur-
ing the bout (jumping), that are combined with explosive 
striking actions when an athlete performs a punch or a 
kick to the opponent’s body, excluding short time-peri-
ods when two opponents stand in a clinch [6]. In this 
light, it would seem logical that hand grip strength can 
be related to the effectiveness of karate performance both 

in kata and kumite, however simultaneously it seems that 
its impact is not primary significant for striking sports 
such as WKF karate. This was also confirmed by Przyb-
ylski et al. [39] who found that high-performance in male 
Shotokan style karate athletes is mainly determined not 
by hand-grip strength, but by general strength- endur-
ance defined as an ability to resist fatigue, what enables 
to adequately hit opponent’s scoring areas. Nevertheless, 
future studies should investigate the above mentioned 
issue in order to draw definitive conclusions.

Another important component that seems to deter-
mine karate performance includes isokinetic strength. 
Scattone-Silva et  al. [27] and Kotrljanovic et  al. [30] 
suggest that elite level WKF karate athletes should be 
characterized by the ability to quickly recruit adequate 

Table 8 The summary of the studies from 2012–2024 evaluating anaerobic power and capacity in elite WKF karate athletes

BH Body height [cm], BM Body mass [kg]; M/D Missing data, nF number of females, nM = number of males, nP number of study participants

Author, year Participant’s characteristic
[kata/kumite]

Research
test [unit]

Testing protocol Main findings
(mean ± SD)

Sánchez-Puccini et al. [29] Columbian national karate 
team [M/D]
nM = 19/ age = 31.6 ± 8.8 
[years]; BH = 167.4 ± 9.3 [cm];
BM = 65.4 ± 12.0 [kg]

a)Wingate test
[W]
b) Sargent jump test [cm]

a)30 s, 7.5% of resistance 
based on BM on a Monark 
ergometer (Monark AB, 
Varberg, Sweden)
b) Vertical jump height 
was converted by Lewis 
nomogram to anaerobic 
power [kg•s–1]

a) Anaerobic peak power: 
591.9 ± 91.0 [W]
Anaerobic capacity: 
5748.7 ± 1477.5 [W]
b)Anaerobic power: 90.1 ± 22.7 
[kg•s–1]

Nikookheslat et al. [20] Iranian national karate team
[kumite]
nM = 40/ age = 23.79 ± 3.06 
[years]; BH = 177.86 ± 6.20 
[cm]; BM = 72.76 ± 9.98 [kg]

Wingate test
[W, W/kg]

30 s of leg cycling Anaerobic peak power: 
957.47 ± 164.11 [W], 
13.15 ± 1.79 [W/kg]
Anaerobic mean peak power: 
539.94 ± 81.11 [W], 7.42 ± 0.87 
[W/kg]

Arazi et al. [31] Iranian national karate team
[kumite]
nM = 11/age = 23.27 ± 2.83 
[years]; BH = 181.54 ± 4.71 
[cm] ; BM = 82.78 ± 13.55 [kg]

15 s vertical jump test
[W · kg–1]

Repetitive jumps on Ergo-
Jump with maximal flight 
time and minimal landing 
time consequently for 15 s

Anaerobic power [W · kg–1]: 
45.45 ± 4.39

Rakita et al. [36] Serbian high performed 
karate athletes [kata, kumite]
nM = 25/age = 15.32 ± 0.22 
[years]; BH = 174.92 ± 7.16 
[cm]; BM = 63.25 ± 9.18 [cm]

a) Kizami-zuki test [numer 
of punches]
b) Gyaku-zuki test[numer 
of punches]
c) Oi-zuki test [numer 
of punches]
d) Mawashi-geri test [num-
ber of kicks]
e) Mae-geri test [number 
of kicks]

To perform maximum 
technically correct strikes 
during 10 s.
Only correct strikes were 
taken into analyses.

Kizami zuki: 9.24 ± 0.93 [n]
Gyaku-zuki:9.20 ± 0.76 [n]
Oi-zuki:9.24 ± 1.23 [n]
Mawashi-geri:10.00 ± 0.96 [n]
Mae-geri:11.32 ± 1.28 [n]

Przybylski et al. [39] Polish participants at World 
and European Champion-
ships and Olympic Games
[M/D]
nP = 32/ nF = 12/
age = 20.92 ± 3.00 [years]; 
BH = 165.08 ± 6.11 [cm]; 
BM = 58.58 ± 5.52 [kg]
nM = 20/age = 20.40 ± 4.16 
[years]; BH = 176.25 ± 6.31 
[cm]; BM = 70.35 ± 8.14 [kg]

a) Uraken-uchi + gyaku-zuki 
test (upper limbs) [number 
of punches]
b)Mawashi- geri test (lower 
limbs) [number of kicks)

a)Uraken-uchi + gyaku-zuki 
in 30 s
b) Maximum number 
of mawashi-geri kicks in 30 s

Uraken-uchi + gyaku-zuki test
Males:74.60 ± 8.95 [n]
Females:64.00 ± 9.15 [n]
Mawashi-geri kick test:
Males:55.90 ± 5.26 [n]
Females:46.25 ± 7.14 [n]
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muscle fibers in maximal effort what is simultaneously 
related to the level of multiple isokinetic variables such 
as acceleration, peak torque or time to peak torque. How-
ever, even though karate is a complex sport both kata and 
kumite bouts are characterized by asymmetrical move-
ment patterns [48], that result mainly from lateralization 
of the fighting side (left/right) and domination of strikes 
from the front lower limb, especially in kumite. There-
fore, in order to decrease the risk of overload or acute 
injuries that are frequent in this population [49] it would 
seem justified to indicate that elite-level WKF karate ath-
letes should be characterized by symmetrical isokinetic 
strength level in agonist-antagonist muscles. This thesis 
was confirmed in the research conducted by Kotrljanovic 
et al. [30], who found that the majority of elite-level kara-
tekas presented adequate or even higher conventional 
concentric strength ratio than recommended, however 
these results differed between genders. Nevertheless, 
Scattone-Silva et  al. [27] suggested that karate training 
can contribute to agonist-antagonist strength asymmetry, 
thus it seems logical to conclude that in order to maintain 
a high level of performance, WKF karate athletes should 
decrease possible muscular asymmetries, especially in 
hip flexors and extensors [27].

Another major strength component that was fre-
quently investigated by several researchers [28, 31, 39] 
was the level of maximum strength assessed by one rep-
etition maximum (1RM) tests. However, only Arazi et al. 
[31] indicated a relationship between values of 1RM in 
the bench press, half squat and deadlift and high-perfor-
mance in male kumite athletes. On the contrary, the anal-
ysis conducted by Przybylski et al. [39] did not find any 
statistically significant relationships between the level of 
maximal strength of the upper body assessed by 1RM in 
the bench press and karate performance. Similar conclu-
sions were presented by Tabben et al. [28], who simulta-
neously pointed to the significance of power of the lower 
limbs as a variable that determines elite-level WKF karate 
performance. This was also confirmed by Arazi et al. [31] 
who, beyond indicating the contribution of maximal 
strength to kumite performance, pointed to the domi-
nance of lower-body explosive power in elite karatekas. 
Based on the above, it should be indicated that there are 
intrinsic relationships between strength and power [18]. 
As indicated by Cormie et al. [50] an athlete is unable to 
generate adequate muscular power without a relevant 
level of muscular strength. Moreover, it should be noted, 
that the greater absolute muscular strength, the greater 
abilities of development of the velocity-related variables 
[18]. Therefore, considering the issue of performance 
enhancement and high-performance profile a force-time 
characteristics such as rate of force development and 
external mechanical power [16] should be indicated.

The majority of the studies included in this system-
atic review investigated the power performance in elite 
WKF karate athletes [20, 28, 29, 31, 33, 34, 37, 39, 41, 
43, 44]. The analyzed studies indicate different ways of 
assessment of power performance, however the follow-
ing three methods were indicated as the most frequent 
i.e. (a) medicine ball throw (upper limbs), (b) counter-
movement jump and squat jump on a force plate (lower 
limbs), and (c) standing long jump (lower limbs). As it 
was found in the considered studies, regardless of age 
and gender elite-level WKF karate athletes were charac-
terized by a high level of muscular power both in upper 
and lower limbs, that increased with age category [41], 
however greater power production was observed in 
males. Also interesting and partly surprising was that 
out of eleven cited articles only two studies [31, 37] 
assessed power of both upper and lower limbs, while 
the majority of the above mentioned authors focused 
on evaluating power profile in kumite athletes includ-
ing only the lower limbs. This may suggest that power 
performance of the lower limbs can be significant for 
high-performance in WKF karate, mainly because 
both kumite and kata athletes have to primary gener-
ate adequate power of the lower extremities in order to 
displace and accelerate their body mass. Additionally, 
it should be noted that to generate power in a chosen 
technical movement an athlete always has to use some 
level of muscular strength, however greater acceleration 
will always contribute to higher values of power [51]. 
This phenomenon can be confirmed by the study con-
ducted by Smajla et al. [44], who investigated the force-
velocity profile in elite WKF karatekas and indicated 
that both high force and power production are crucial 
variables that determine elite karate performance. Thus 
it seems logical to conclude that explosive and ballistic 
movements which characterize WKF [14, 15], the domi-
nance of the velocity component would be the primary 
source of power production. Therefore, according to 
strength and conditioning, WKF karate athletes should 
use in training both, high external loads and high veloc-
ities in different zones of the force-velocity curve [52], 
however adequate percentage of 1RM (%1RM) should 
be implemented in order to optimize the above men-
tioned force-velocity curve.

Speed and agility profile
As indicated by Chaabène et  al. [23] high-level perfor-
mance in sports that are based on explosive techniques, 
such as karate, is dependent on speed (in terms of the 
synthetic concept) and reaction time (in terms of the ana-
lytical concept). Similarly, Katic et al. [53] demonstrated 
that among muscular power both speed and agility can 
significantly determine efficiency of a WKF karate bout.
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Considering that, during a karate bout, an athlete has 
to execute strikes and blocks at maximum speed in order 
to ensure that athlete’s hand or foot reaches its target 
before opponent has any chance to defend themselves or 
to respond with an attack or counterattack [54]. Based on 
that, it seems reasonable to conclude that a high level of 
both speed, reaction time and agility can contribute to 
high-performance in WKF karate. As it was indicated by 
numerous research.

 [20, 28, 31, 37, 39, 41, 42] WKF karate athletes were 
generally characterized by high speed and agility vari-
ables, however simultaneously some inconsistency 
between several authors were noted. For instance, Przyb-
ylski et al. [39] suggested that female WKF karate athletes 
are characterized by higher hand speed profile compared 
to male athletes, but at the same time they were assessed 
with lower specific karate speed and slower results in 
simple and complex reaction time. These findings are in 
contrary to the study conducted by Martinez de Quel 
et al. [41] who demonstrated that male WKF kumite ath-
letes, regardless of the age group, were generally char-
acterized with higher hand reaction speed profile, that 
increased with the age category (cadet, junior, U21). On 
the other hand, Martinez de Quel et al. [41] and Ojeda-
Aravena et al. [43] found that male WKF karate athletes 
needed a shorter time to fulfill the assigned agility test 
compared to female athletes. Additionally, also surprising 
is that junior male athletes were characterized with the 
shortest time needed to successfully complete the agil-
ity test accordioning to other sex-related age categories 
(cadets, junior, U21) [41]. Partly similar findings were 
presented according to females, in which cadet female 
WKF karate athletes represented a higher agility profile 
compared to the junior category, however females from 
the U21 category were characterized by the best agility 
score.

Given the above, it can be concluded that the intrinsic 
differences in both genders according to the speed and 
agility profile may be related mainly to (a) natural phases 
of human’s development that differ between males and 
females, (b) the impact of human’s developmental phase 
on physical profile (especially on muscular strength), 
and (c) the applied testing protocol (Tables  4 and 5). 
Additionally, it seems that WKF karate disciplines do 
not differentiate speed and agility profile in elite kara-
tekas. Based on the findings proposed by Martinez de 
Quel et  al. [37] it seems that karate disciplines (kumite, 
kata) do not effect hand speed, as similar speed results 
in kumite (9.30 ± 0.8s) and kata (9.33 ± 1.0s) athletes 
were observed. Similarly, the above mentioned groups 
did not significantly differ according to agility results of 
the shuttle run test i.e., kumite (19.27 ± 1.5s) and kata 
(19.2 ± 1.6s). Considering that, it should be noted that 

the level of speed and agility is primarily determined by 
muscular strength. Accordioning to Suchomel [16] mus-
cular strength can enhance both, General Sport Skills 
such as jumping, sprinting or the change of direction and 
Specific Sport Skills, regardless of whether the sports 
discipline has a strength-speed or endurance character. 
Besides, it is generally known that the level of muscular 
strength is strongly correlated with enhancement of the 
synaptic potentiation [16], what impacts speed and agil-
ity performance. Therefore, among golden periods of 
development of age-specific motor abilities, the level of 
muscular strength may strongly contribute to the results 
achieved in both speed and agility testing.

Flexibility profile
Undoubtedly, force-velocity variables can significantly 
impact karate athlete’s performance, however even a high 
level of power can’t be transferred into effective offensive 
striking techniques without adequate level of flexibility. 
As indicated by Chaabène et al. [23] according to karate, 
flexibility is crucial in order to perform successful tech-
nical actions during kumite and kata bouts such as high 
kicks. Moreover, Roschel et  al. [55] suggested that ade-
quate level of flexibility is necessary to perform full-range 
movements at high speeds in karate athletes. This was 
also confirmed by several biomechanical analyses [56, 
57], which found that flexibility of both upper and lower 
limbs affects the efficiency of basic karate strikes such as 
kizami-zuki punch or mawashi-geri kick.

Interestingly, according to the presented systematic 
review, almost all scientific studies that assessed flex-
ibility profile applied a similar testing protocol i.e., 
sit-and-reach test, that is known to be a standardized 
research test to evaluate flexibility of the hamstring and 
lower back muscles [58]. On the other hand, only a sin-
gle study conducted by Przybylski et al. [39] used karate 
side kick (yogo-geri) in order to evaluate karate-specific 
flexibility of the lower limbs. In addition, to the best of 
the author’s knowledge it is difficult to find a single study 
that investigated flexibility profile in WKF karate athletes 
within the focus on upper limbs or trunk muscles. Thus, 
the above mentioned findings of the qualitative analysis 
directly indicate that elite-level karatekas are character-
ized by high flexibility profile of the hamstring muscles, 
that is generally improved with age and training experi-
ence (cadets, juniors, U21, seniors) [34, 41]. Nevertheless, 
even though females are believed to be intrinsically more 
flexible than males [59], this systematic review indicated 
that the level of flexibility can be diverse between both 
genders [39, 41]. This phenomenon can be associated 
with karate disciplines as the study by Martinez de Quel 
et al. [37] found slightly better results in the sit-and-reach 
test in kata athletes (29.07 ± 5.6 cm) compared to kumite 
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(28.24 ± 7.00  cm) athletes. However, to fully investigate 
the above mentioned phenomenon future studies are 
needed.

Aerobic and anaerobic profile
Among different motor abilities that were evaluated by 
researchers in the presented systematic review several 
studies investigated aerobic and anaerobic metabolism, 
however the oxidative system was evaluated more fre-
quently (Tables  7 and 8). Nevertheless, this qualitative 
analysis demonstrated that in kumite athletes high effi-
ciency of both aerobic and anaerobic metabolism is sig-
nificant to represent high-performance, what was partly 
confirmed in case of kata athletes [37].

Arazi et  al. [31] suggested that the consistency of 
kumite performance is mainly determined by athlete’s 
ability to maintain the intensity of assumed technical 
and tactical activities during the bout, followed by fast 
recovery between successive rounds. These results were 
also confirmed by Najmi et al. [34] and Martinez de Quel 
et  al. [41] who reported that high level of the  VO2max 
contributes to high-performance in karate bouts. Addi-
tionally, the cited research confirms the significance of 
anaerobic metabolism to perform blocks or kicks in a 
kumite bout [34]. However, on the contrary Martinez de 
Quel et al. [37] concluded that the level of cardiorespira-
tory fitness is not the variable that differentiates perfor-
mance in WKF karate athletes. The ambiguous results 
of the presented reports can be explained mainly by dif-
ferences in (a) testing protocols that were used to assess 
athlete’s physiological profile, (b) age, (c) gender, and (d) 
kind of WKF karate discipline.

Among different aerobic capacity protocols, the 20-m 
shuttle run test was implemented most frequently [34, 37, 
39, 41], while the 30s Wingate test was applied the most 
often in order to evaluate anaerobic power and anaerobic 
capacity [20, 29]. Apart from the above mentioned test-
ing protocols some authors also implemented karate spe-
cific tests in order to produce physiological strain similar 
to WKF karate competition [35, 36, 39].

The presented data found that the level of aero-
bic capacity was increased within older age categories 
(cadets, juniors, U21, seniors), however lower values of 
the  VO2max were observed in females [41]. Partly similar 
findings were observed in the study by Przybylski et  al. 
[39], who indicated that Shotokan style male karate ath-
letes had higher sport specific endurance assessed by 
the number of karate punches and kicks during 30s than 
female athletes. Based on the above, it seems that male 
karate athletes tend to have higher level of aerobic and 
anaerobic fitness compared to females.

Considering the above, Martinez de Quel et  al. [37] 
found that kumite athletes were characterized by higher 

 VO2max compared to kata athletes, what may suggest that 
aerobic metabolism is a dominant energy source followed 
by the contribution of ATP-PCr during short periods of 
kumite bouts while performing offensive and defensive 
techniques. Similar conclusions were found in the study 
conducted by Güler et  al. [35] who demonstrated that 
high aerobic capacity is necessary in order to prevent 
fatigue and to enable fast recovery during intermittent 
kumite actions and breaks between successive rounds. 
Additionally, a kumite bout consists of multiple rapid 
plyometric phases, thus high lactate concentrations may 
cause a decline in performance [35], what simultane-
ously indicates, that high-performance in kumite athletes 
incorporates various intensities to activate both aerobic 
and anaerobic energy systems.

Surprisingly, the majority of the presented research 
(Tables  7 and 8) that evaluated the physiological profile 
of WKF karate athletes included mostly male kumite ath-
letes. Therefore, it is difficult to discuss the predominant 
exercise metabolism in kata athletes. Nevertheless, given 
the above it can be speculated that based on the general 
characteristics of kata performance and the findings pre-
sented by Martinez de Quel et al. [37], as well as Przybyl-
ski et al. [39] it is justified to conclude that high efficiency 
of both aerobic and anaerobic metabolism can contribute 
to high-performance in kata athletes. Nevertheless, to 
fully understand this phenomenon future studies should 
implement assessment of the aerobic and anaerobic 
capacity and aerobic and anaerobic power within partici-
pation of both genders and athletes from kata and kumite 
specialization.

Limitations and strengths of the study
While this qualitative analysis contributes to the current 
body of literature, there are some limitations that need to 
be addressed. The main limitation of the present study is 
a small number of studies that have investigated kata ath-
letes, which did not allow to fully compare physical and 
physiological profile between different WKF karate dis-
ciplines. Moreover, the current available scientific studies 
did not provide sufficient data to conduct a meta-analysis 
that would allow for general interference. Furthermore, 
the presented research was conducted with various num-
bers of study participants, different age groups and a 
small number of females. Therefore the presented find-
ings may not fully contribute to performance enhance-
ment in female WKF karate athletes. In addition, various 
testing protocols that were implemented to assess the 
physical and physiological profile make generalization 
impossible. Given that, future research is needed to fully 
understand the complexity of physical and physiologi-
cal requirements that characterize high-performance 
of elite WKF karate athletes, that should be focused on 
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expending knowledge on adequate testing protocols that 
can be implemented accordingly to WKF karate disci-
plines. Lastly, the presented qualitative analysis included 
only cross-sectional studies, thus there can be also some 
experimental research that could contribute to the 
issue of physical and physiological profile in elite WKF 
karatekas.

The main strength of the present study is the systematic 
review of the latest reports (2012–2024) that have exam-
ined the physical and physiological profile in elite WKF 
karate athletes. Additionally, the majority of the included 
scientific studies were evaluated to be perfectly eligible 
for the presented analysis. To the best of author’s knowl-
edge this is the first systematic review performed accord-
ing to the PRISMA standards that evaluated the above 
mentioned issues in WKF karatekas. Simultaneously, the 
authors believe that the novelty of the presented research 
issue and undertaking the hitherto unexplored aspects 
in scientific studies will enable a better understanding 
of the performance enhancement of combat sport ath-
letes. It may also contribute to optimize karate athlete’s 
strength and conditioning programs by focusing on the 
crucial variables that determine high-performance in 
WKF karate.

Conclusions
The presented qualitative analysis of the results of the 
published scientific literature provides evidence that 
the force-velocity characteristics with the dominant 
effect of the velocity component seem to be crucial in 
regard to performance outcomes in elite WKF karate-
kas. Moreover, it was found that a high level of flexibil-
ity of the hamstring muscles and well developed speed 
and agility abilities may significantly contribute to per-
formance enhancement in WKF karate. Simultaneously, 
the efficiency of both aerobic and anaerobic metabolism 
is significant for high-performance in elite WKF kumite 
athletes, however aerobic capacity may be crucial for 
elite-level performance in kumite competition. Never-
theless, to date it is difficult to confirm the impact of the 
above mentioned energy systems on kata performance in 
elite WKF karatekas, however both aerobic and anaero-
bic metabolism contribute significantly to the effective-
ness of a kata bout. Furthermore, athlete’s age category 
(cadet, junior, U21, senior) and sex-related variables 
may intrinsically affect the level of the analyzed motor 
abilities.

At the same time, this systematic review showed that 
numerous testing protocols have been implemented 
to evaluate physical and physiological profile of WKF 
karate athletes, among which the following can be rec-
ommended as frequent forms of assessment of motor 
abilities in WKF karate athletes: (1) 1RM test (maximal 

strength) (2) medicine ball throw test (muscular power 
of the upper limbs), (3) CMJ/SJ/long jump test (muscu-
lar power of the lower limbs) (4) plate tapping test (hand 
speed), (5) 40  m dash test (speed) (6) shuttle-run test 
(agility), (7) 20 m shuttle run test (aerobic capacity), and 
(8) 30s Wingate test (anaerobic capacity).
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