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Abstract
Background 
and Study Aim

Combat sports require athletes to perform repetitive, high-intensity movements, such as kicks, 
punches, throws, grappling, body control, and rapid movement transitions under conditions of 
fatigue. These demands make anaerobic endurance, anaerobic capacity, anaerobic strength, and 
fatigue resistance critical components of martial arts performance. However, measuring anaerobic 
capacity in martial arts is complex because each sport has different movement patterns, energy 
requirements, technical characteristics, and competition structures. This study aimed to identify 
and analyze anaerobic endurance measurement models used in martial arts through a literature 
review.

Material and 
Methods

This study used a literature review design with the PRISMA method. Articles were searched 
through Google Scholar, Scopus, PubMed, ScienceDirect, SpringerLink, Taylor & Francis Online, 
DOAJ, Garuda, and SINTA. The search was limited to articles published between January 2011 and 
April 2026. The article selection process followed the PRISMA procedure, including identification, 
removal of duplicates, screening of titles and abstracts, assessment of full-text eligibility, and 
final article selection. Of the 762 articles identified at the initial stage, 10 primary articles met the 
inclusion criteria and were analyzed using narrative synthesis.

Results The analyzed articles covered taekwondo, kickboxing, mixed martial arts, karate, Brazilian jiu-jitsu, 
boxing, wrestling, general combat sports, and pencak silat. The identified testing models can be 
grouped into sport-specific tests, laboratory tests, general field tests, and fatigue index-based tests. 
Sport-specific tests include the Taekwondo Anaerobic Intermittent Kick Test, the Taekwondo-
specific Aerobic-Anaerobic-Agility Test, the Kickboxing Anaerobic Speed Test, the MMA-Specific 
Anaerobic Assessment, and the Jiu-Jitsu-Specific Performance Test. General laboratory and field 
tests include the Wingate Anaerobic Test, the 30-second Continuous Jump Test, the Running-based 
Anaerobic Sprint Test, and fatigue index measurements. Some studies reported evidence of validity 
and reliability, whereas others used anaerobic tests primarily to profile athlete abilities.

Conclusions Anaerobic endurance measurements in combat sports need to be selected based on the specific 
characteristics of each discipline. Discipline-specific tests are more relevant for evaluating 
performance patterns that mimic the demands of competition. Laboratory and general field 
tests remain useful for physiological profiling and practical field measurements. In the context 
of pencak silat, anaerobic endurance measurements are still dominated by general field tests and 
fatigue indices. Future research should develop and test more specific, valid, reliable, and practical 
anaerobic endurance tests for pencak silat and other martial arts or combat sports.
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Introduction
Combat sports are complex disciplines that 

require the integration of physical, technical, 
tactical, and psychological abilities in dynamic 
match situations. Athletes in combat sports are 
required not only to possess strength, speed, power, 
agility, and endurance, but also to apply technical 
skills such as punches, kicks, throws, locks, dodges, 
and rapid, precise body position changes [1, 2, 3]. This 
complexity can be observed in various sports, such 
as taekwondo, karate, boxing, kickboxing, wrestling, 

judo, pencak silat, Brazilian jiu-jitsu, and mixed 
martial arts. These sports have different movement 
characteristics, but all require repeated high-
intensity performance [4]. Other studies have also 
shown that measuring physical performance needs 
to take into account the specific characteristics of 
the sport because the physiological responses and 
movement demands of each martial art are not 
always the same [5].

One of the most important physiological 
components in martial arts is the anaerobic energy 
system. In combat sports, athletes frequently 
perform short, explosive movements, such as 
punch combinations, rapid kicks, repeated strikes, 
pushes, pulls, throws, or high-intensity positional 
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transitions [6]. These activities rely heavily on 
anaerobic capacity, especially when athletes 
must maintain intensity despite fatigue. Studies 
involving combat athletes have shown that the 
30-second Wingate test can be used to describe 
the contribution of the energy system during 
maximal activity, both in single movements and in 
intermittent bursts of movement [4]. In addition, 
research on young boxers has also shown the 
importance of measuring anaerobic performance 
through various maximal tests [7]. These tests 
include Wingate cycling, arm cranking, punching 
bag tests, and uphill running to understand the 
physiological profile of athletes [5].

The need for precise and specific measurement 
tests is crucial because the results of physical 
tests are used by coaches to evaluate athlete 
condition, develop training programs, monitor 
training adaptations, and determine readiness to 
compete [8]. Measuring anaerobic endurance in 
combat sports is not sufficient when using only 
general tests because each discipline has different 
movement patterns, action durations, rest 
intervals, and body part dominance [9, 10]. A good 
test should have clear procedures, interpretable 
outcome indicators, and evidence of validity and 
reliability. For example, the Taekwondo Anaerobic 
Intermittent Kicking Test was developed to assess 
anaerobic capacity through specific taekwondo 
kicking movements. It was also compared with the 
Wingate Anaerobic Test as a laboratory benchmark 
[11]. This finding shows that specific tests are 
needed for each sport so that the measurement 
results more closely reflect the actual performance 
demands of martial arts athletes.

Various testing models have been used to 
measure anaerobic capacity in martial arts. 
Laboratory tests, such as the Wingate Anaerobic 
Test, remain widely used because they provide 
indicators such as peak power, average power, and 
fatigue index [5]. In addition, several field tests and 
sport-specific tests have been developed, such as 
the Taekwondo Anaerobic Intermittent Kick Test, 
the Kickboxing Anaerobic Speed Test, the Mixed 
Martial Arts Specific Anaerobic Assessment, the Jiu-
Jitsu Specific Performance Test, the Running-based 
Anaerobic Sprint Test, and punching- or kicking-
based tests [12]. Research on kickboxing has shown 
that the Anaerobic Kickboxing Speed Test has good 
test-retest reliability and discriminatory validity 
for differentiating athlete levels [13]. Meanwhile, 
research on mixed martial arts has shown that MMA-
specific anaerobic tests correlate with anaerobic 
capacity and can be used to assess an athlete’s 
anaerobic profile more specifically [14].

Analysis of research findings has shown that 
anaerobic endurance is a physiological component 
in combat sports and that its assessment requires 
approaches adapted to the specific characteristics 

of each discipline. Researchers emphasize that 
laboratory tests, general field tests, and sport-
specific tests provide different types of information 
related to anaerobic performance, fatigue resistance, 
and physiological profiling of athletes. Authors 
also highlight the need to use valid and reliable 
testing procedures that reflect the actual movement 
patterns and competition demands of combat sports. 
At the same time, the diversity of testing models 
and the variation in sport-specific characteristics 
continue to create challenges in selecting the most 
appropriate methods for evaluating anaerobic 
endurance in martial arts. This issue continues to 
limit the development of more standardized and 
practically applicable approaches for assessing 
anaerobic endurance across different combat sport 
disciplines.

In this context, although various anaerobic 
testing models have been used in martial arts 
research, the available information remains 
scattered across disciplines, test types, and research 
contexts. Some studies focus on the validity and 
reliability of the tests, whereas others use them 
solely to describe physical condition profiles or 
evaluate the outcomes of training interventions. 
Therefore, a literature review is needed to synthesize 
anaerobic endurance testing models used in martial 
arts, with attention to test types, measurement 
procedures, outcome indicators, validity, reliability, 
practicality, and suitability to the characteristics of 
each discipline.

Based on the description above, this study 
aimed to identify and analyze anaerobic endurance 
measurement test models used in martial arts 
through a systematic literature review approach. 
This review focused on primary research 
articles discussing the testing or measurement 
of anaerobic endurance, anaerobic capacity, 
anaerobic power, fatigue index, or repeated high-
intensity performance in athletes or martial arts 
practitioners. The results of this study are expected 
to provide an overview of the testing models 
that have been used, the characteristics of the 
implementation procedures, outcome indicators, as 
well as the strengths and limitations of each test. In 
addition, the findings of this review are expected to 
provide a scientific basis for coaches, researchers, 
and sports practitioners when selecting a more 
appropriate, practical, and relevant testing model 
to evaluate the anaerobic abilities of martial arts 
athletes.

Materials and Methods
Study Organization
This study used a literature review design with 

the PRISMA method to identify, select, analyze, and 
synthesize primary research articles [15] discussing 
anaerobic endurance measurement test models in 
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combat sports. A literature review approach was 
chosen because it is suitable for mapping various 
types of tests used in previous research, comparing 
the characteristics of measurement procedures, 
and evaluating the relevance of sport-based 
tests, outcome indicators, validity, reliability, and 
practicality in the context of martial arts training. 
The process of searching for and selecting articles 
was carried out systematically through several 
stages, namely article identification, elimination 
of duplicates, screening of titles and abstracts, 
assessment of full-text eligibility, and determination 
of the final articles for analysis.

Data Sources and Search Strategy
The article search was conducted through 

several scientific databases, namely Google Scholar, 
Scopus, PubMed, ScienceDirect, SpringerLink, 
Taylor & Francis, Garuda, and SINTA. The selection 
of these databases aimed to obtain international 
and national articles relevant to the fields of sports 
science, sports training, exercise physiology, and 
martial arts. The article search was limited to 
publications published between January 2011 and 
April 2026. The 15-year time span was chosen to 
obtain a sufficiently broad scope of evidence while 
maintaining the relevance of developments in 
anaerobic endurance measurement tests in modern 
sports training practices.

The keywords used in the article search process 
were compiled using a combination of terms related 
to anaerobic capacity, measurement tests, and 
martial arts. The main keywords used included: 
“anaerobic endurance”, “anaerobic capacity”, 
“anaerobic power”, “anaerobic performance”, 
“fatigue index”, “repeated sprint ability”, “anaerobic 
test”, “anaerobic assessment”, “sport-specific test”, 
“combat sports”, “martial arts”, “judo”, “karate”, 
“taekwondo”, “boxing”, “kickboxing”, “wrestling”, 
“pencak silat”, “Brazilian jiu-jitsu”, and “mixed 
martial arts”. These keywords were combined using 
the Boolean operators AND and OR to broaden and 
narrow the search results.

In addition, searches were conducted based 
on the names of specific tests frequently used in 
martial arts, such as the “Wingate Anaerobic Test”, 
“Running-based Anaerobic Sprint Test”, “Special 
Judo Fitness Test”, “Frequency Speed of Kick Test”, 
“Taekwondo Anaerobic Intermittent Kick Test”, 
“Kickboxing Anaerobic Speed Test”, “Jiu-Jitsu-
Specific Performance Test”, and “MMA-specific 
anaerobic test”.

Inclusion and Exclusion Criteria
The inclusion criteria in this study were 

established to ensure that the analyzed articles met 
the objectives of the systematic literature review. 
Articles were included in the analysis if they met the 
following criteria: 

1) the article was primary research; 

2) the article was published between 2011 and 
2026; 

3) the article was written in English or Indonesian; 
4) the research subjects were athletes, 

practitioners, or martial arts participants; 
5) the article discussed the measurement of 

anaerobic endurance, anaerobic capacity, anaerobic 
power, fatigue index, or repeated high-intensity 
performance; 

6) the article included the name of the test, 
the implementation procedure, and at least one 
measurement outcome indicator; 

7) the article was available in full text.
The exclusion criteria in this study included:

1.	 articles with a literature review, systematic 
review, scoping review, narrative review, or 
meta-analysis design; 

2.	 articles in the form of editorials, letters to the 
editor, popular articles, undergraduate theses, 
dissertations, or non-scientific documents; 

3.	 articles that did not discuss martial arts; 
4.	 articles that did not discuss anaerobic capacity 

or high-intensity performance indicators; 
5.	 articles that only discussed exercise 

interventions without adequately explaining 
the tests or measurement procedures; 

6.	 articles that were not available in full text; and 
7.	 articles written in languages other than English 

and Indonesian. 
Articles using review methods were not included 

in the main analysis to avoid duplication of evidence 
and the risk of double-counting primary articles 
synthesized in previous reviews. However, relevant 
review articles were used as supporting references 
in the introduction and discussion to strengthen 
the conceptual foundation, research urgency, and 
identification of research gaps.

Therefore, 524 articles were identified during the 
identification stage. After 117 duplicate articles were 
removed, 407 articles remained for screening. Based 
on the title and abstract selection, 356 articles were 
excluded because they did not match the research 
topic. A total of 51 articles were read in full, and 31 
articles were excluded for not meeting the inclusion 
criteria. Thus, 20 articles were included in the final 
analysis. Figure 1 presents the literature review 
procedure used in this study.

Results
Based on the article selection process, 10 primary 

research articles met the inclusion criteria and were 
analyzed in this systematic literature review. The 
selected articles discussed testing models used to 
measure anaerobic endurance, anaerobic capacity, 
anaerobic power, fatigue index, or repeated high-
intensity performance in martial arts. The sports 
discussed in the articles included taekwondo, 
kickboxing, mixed martial arts, karate, Brazilian 
jiu-jitsu, boxing, wrestling, general martial arts, and 
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pencak silat. The results of the anaerobic endurance 
measurements are presented in Table 1.

The analysis results presented in Table 1 
indicate that anaerobic endurance measurement 
models in martial arts can be grouped into 
discipline-specific tests, laboratory tests, 
general field tests, and fatigue index-based tests. 
Discipline-specific tests are found in taekwondo 
through the Taekwondo Intermittent Anaerobic 
Kick Test and the Taekwondo-Specific Aerobic-
Anaerobic-Agility Test, in kickboxing through the 
Kickboxing Anaerobic Speed Test, in mixed martial 
arts through the Specific Anaerobic Assessment 
for MMA, and in Brazilian jiu-jitsu through the 
Jiu-Jitsu-Specific Performance Test. These models 
have characteristics that are closer to competition 
movement patterns because they use actions such 
as kicks, punches, total attacks, or repetitions of 
techniques. Several studies also tested the validity 
and reliability of these instruments directly. Thus, 
these studies provide methodological support that 
discipline-specific tests can be used to assess the 

anaerobic performance of martial arts practitioners 
more relevantly than general tests.

In addition to sport-specific tests, several 
articles also used common laboratory and field 
tests, such as the Wingate Anaerobic Test, the 
30-second Sustained Jump Test, the Running-
Based Anaerobic Sprint Test, and fatigue index-
based measurements. The Wingate test is used 
to describe upper and lower extremity anaerobic 
capacity, whereas the 30-second Sustained 
Jump Test is considered a practical alternative 
for assessing anaerobic strength and anaerobic 
capacity in child karate athletes. In the context of 
pencak silat, the identified test models mostly use 
RAST and fatigue index measurements to describe 
athletes’ anaerobic ability. In general, the review 
results indicate that the selection of anaerobic 
endurance tests in martial arts needs to consider 
sport specificity, measurement objectives, sample 
characteristics, practicality of implementation, 
and evidence of the validity and reliability of each 
instrument.

Figure 1. Research design using PRISMA
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Table 1. Studies included in the final review

Title 
(Author)

Type of 
Combat 
Sport

Design or 
Study Type Sample Test / 

Instrument
Output 
Measurement Main Findings

Taekwondo 
Anaerobic 
Intermittent 
Kick Test: 
Discriminant 
Validity 
and an 
Update with 
the Gold-
Standard 
Wingate Test 
[11]

Taekwondo

A study of 
discriminant 
validity and 
concurrent 
validity

Elite and 
sub-elite 
taekwondo 
athletes

Taekwondo 
Anaerobic 
Intermittent Kick 
Test, 30-s Wingate 
Anaerobic Test, 
squat jump, 
countermovement 
jump

Intermittent 
kick 
performance, 
anaerobic 
power, 
jumping 
performance

The TAIKT can 
be used as a 
taekwondo-
specific test to 
assess kick-
based anaerobic 
performance

A New 
Taekwondo-
Specific 
Field Test for 
Estimating 
Aerobic 
Power, 
Anaerobic 
Fitness, 
and Agility 
Performance 
[16]

Taekwondo

Development 
and 
validation of 
a taekwondo-
specific field 
test

Male athletes 
aged 18–35 
years with 
black belt and 
red belt levels

Taekwondo-
specific Aerobic-
Anaerobic-Agility 
Test (TAAA)

Aerobic power, 
anaerobic 
fitness, agility 
performance

TAAA can be 
a taekwondo-
specific 
multidimensional 
test to measure 
physical abilities 
relevant to 
competition 
needs

Reliability 
and Validity 
of the 
Kickboxing 
Anaerobic 
Speed Test 
[13]

Kickboxing

A study of 
test-retest 
reliability and 
discriminative 
validity

42 male 
kickboxing 
athletes, 
consisting 
of 18 elite 
athletes and 
24 sub-elite 
athletes

Kickboxing 
Anaerobic Speed 
Test (KAST); 
maximal cycling 
sprint test

Kickboxing-
specific 
anaerobic 
performance 
speed

KAST supports 
kickboxing-
specific 
anaerobic 
performance 
measurement 
and can 
differentiate 
athlete levels

Validity and 
Reliability 
of a Specific 
Anaerobic 
Test for 
Mixed 
Martial Arts 
[12]

Mixed 
Martial Arts

Validity and 
reliability 
study

12 male MMA 
athletes

Specific Anaerobic 
Assessment for 
MMA (ASA-
MMA); graded 
incremental test; 
MAOD

Total strike 
rate, anaerobic 
capacity, 
aerobic 
power, test 
reproducibility

The ASA-MMA 
can be used 
to assess the 
anaerobic 
profile of MMA 
athletes more 
specifically than 
general tests

Validity and 
Reliability 
of the 30-s 
Continuous 
Jump Test for 
Anaerobic 
Power and 
Capacity 
Assessment 
in Combat 
Sports [17]

Karate / 
combat 
sport

Validity and 
reliability 
study

13 female 
karate 
athletes

30-s Continuous 
Jump Test 
(CJ30s); Wingate 
Anaerobic Test

Anaerobic 
strength, 
anaerobic 
capacity, 
repeated jump 
performance

The CJ30s has 
proven to be 
reliable and can 
be used as a 
practical test to 
assess strength 
and anaerobic 
capacity in child 
karate athletes
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Title 
(Author)

Type of 
Combat 
Sport

Design or 
Study Type Sample Test / 

Instrument
Output 
Measurement Main Findings

Jiu-Jitsu-
Specific 
Performance 
Test: 
Reliability 
Analysis and 
Construct 
Validity in 
Competitive 
Athletes [18]

Brazilian 
Jiu-Jitsu

Reliability, 
sensitivity, 
and construct 
validity 
studies

60 Brazilian 
jiu-jitsu 
athletes

Jiu-Jitsu-Specific 
Performance Test 
(JJAPT)

Repetition of 
techniques, 
jiu-jitsu-
specific 
anaerobic 
performance, 
differences in 
athlete levels

JJAPT 
demonstrates 
good 
performance 
reliability and 
can differentiate 
the ability levels 
of BJJ athletes

Anaerobic 
Performance 
Profiling 
in Elite 
Amateur 
Boxers [5]

Boxing
Anaerobic 
performance 
profile study

12 elite male 
amateur 
boxers

Wingate cycling, 
arm cranking, 
boxing bag 
punching, steep 
uphill running, 
VO₂max test

Peak power, 
mean power, 
test duration, 
punching 
frequency, 
blood lactate, 
heart rate

A combination 
of general and 
punch-specific 
tests can 
provide a more 
comprehensive 
picture of 
a boxer’s 
anaerobic 
performance 
profile

Anaerobic 
Capacity of 
Upper and 
Lower Limb 
Muscles 
in Combat 
Sports 
Contestants 
[19]

Combat 
sports, 
especially 
wrestling 
and boxing

Anaerobic 
capacity 
measurement 
study

Combat sport 
athletes

Wingate test for 
upper and lower 
extremities

Anaerobic 
capacity of 
arm and leg 
muscles

Wrestling and 
boxing athletes 
need to have 
good anaerobic 
capacity in the 
upper and lower 
extremities

Anaerobic 
Ability and 
Fatigue 
Index 
Analysis of 
Pencak Silat 
Athletes at 
the West 
Sumatra 
Sports Talent 
Association 
[KBOR] [20]

Pencak silat
Quantitative 
descriptive 
study

Pencak silat 
athletes 
from the 
Sports Talent 
category in 
West Sumatra 
Province

Running-based 
Anaerobic Sprint 
Test (RAST)

Anaerobic 
capacity and 
fatigue index

RAST is used 
to describe 
the anaerobic 
capacity and 
fatigue index 
of pencak silat 
athletes

Measurement 
of Anaerobic 
Capacity 
Based on 
Fatigue 
Index for 
Pencak Silat 
Athletes in 
the Combat 
Category [21]

Pencak 
silat in the 
combat 
category

Quantitative 
descriptive 
study

15 pencak 
silat athletes 
from the 
undergraduate 
sports 
education 
program

Measurement 
of anaerobic 
capacity based on 
fatigue index

Fatigue index, 
anaerobic 
capacity

This research 
is relevant to 
the context 
of pencak 
silat because 
it directly 
measures the 
anaerobic 
capacity of 
combat category 
athletes based 
on the fatigue 
index

Table 1. Continued
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Discussion
The findings of this study indicate that anaerobic 

endurance measurement models in martial arts are 
highly diverse and influenced by the characteristics 
of the sport. This diversity is evident in the use of 
kick-based tests in taekwondo, anaerobic speed 
tests in kickboxing, total punch-based tests in mixed 
martial arts, technique repetition-based tests in 
Brazilian Jiu-Jitsu, and fatigue index-based tests in 
pencak silat. These findings reinforce the view that 
performance in martial arts cannot be assessed solely 
through a single general testing model. Each sport 
has different movement patterns, action durations, 
rest intervals, limb usage, and physiological 
demands. Previous literature has explained that 
endurance assessment in martial arts is complex 
because it is influenced by mechanical efficiency, 
maximal aerobic capacity, metabolic threshold, and 
anaerobic capacity [22, 23]. Therefore, the selection 
of tests needs to be adjusted to the measurement 
objectives and characteristics of the sport.

The findings of this review also suggest that sport-
specific tests are valuable because they better align 
with competitive movement patterns than general 
tests. In taekwondo, the Taekwondo Anaerobic 
Intermittent Kick Test (TAIKT) is used to assess 
kick-based anaerobic performance and is compared 
with the Wingate Anaerobic Test as a comparator. 
Previous studies have shown that the TAIKT has 
concurrent validity and can differentiate between 
competitive levels of taekwondo athletes [11]. In 
addition, studies have reported the development 
of the Taekwondo-specific Aerobic-Anaerobic-
Agility Test (TAAA) as a multidimensional test to 
estimate aerobic strength, anaerobic fitness, and 
agility in taekwondo athletes [16]. In kickboxing, 
the KAST was shown to have test-retest reliability 
and discriminative validity, whereas in MMA, the 
ASA-MMA was found to be reliable and correlated 
with anaerobic capacity and aerobic power [12, 13]. 
In Brazilian Jiu-Jitsu, the JJAPT also demonstrated 
performance reliability and construct validity 
because it was able to differentiate between novice 
and advanced athletes [18]. This evidence suggests 
that TAIKT, TAAA, KAST, ASA-MMA, and JJAPT 
are more relevant to certain disciplines because 
they use activities that are closer to the technical 
demands of those sports.

Although sport-specific tests have advantages 
in terms of ecological validity, laboratory tests and 
general tests still have an important role in measuring 
the anaerobic abilities of martial arts athletes. The 
Wingate Anaerobic Test is still widely used because 
it can provide physiological indicators such as peak 
power, mean power, and fatigue index, and it can 
be applied to both the upper and lower extremities. 
Other studies have shown that wrestling and boxing 
athletes require high anaerobic capacity in the arm 

and leg muscles [24, 25]. Therefore, measurements 
of the upper and lower limbs can help describe the 
anaerobic profile of different body parts. In addition 
to the Wingate test, the 30-second Continuous Jump 
Test (CJ30s) has also been shown to have validity 
and reliability for assessing anaerobic strength and 
anaerobic capacity in child karate athletes [17]. 
Thus, it can be used as a more practical alternative 
to field tests.

The different characteristics of striking, 
grappling, and mixed combat also contribute to the 
lack of a fully standardized anaerobic testing model. 
Striking sports such as taekwondo, kickboxing, 
and boxing place greater emphasis on the ability 
to deliver rapid and repeated punches or kicks. 
Therefore, tests based on kicks, punches, punch 
frequency, or a combination of techniques are more 
appropriate for describing specific performance. 
Studies involving elite boxers have shown that 
the use of multiple maximal tests, such as the 
Wingate cycle, arm ergometer, punching bag, and 
uphill running, can provide a more comprehensive 
picture of metabolic and cardiovascular responses 
in boxing [5]. In contrast, grappling disciplines 
such as Brazilian Jiu-Jitsu and wrestling require 
the ability to maintain technique repetition, body 
control, pushes, pulls, and positional transitions. 
Therefore, technique repetition-based tests such 
as the Jiu-Jitsu Anaerobic Performance Test (JJAPT) 
are more relevant [18]. Meanwhile, MMA has mixed 
characteristics involving both striking and grappling 
[12]. Therefore, the ASA-MMA, which uses MMA-
specific movements, is better able to describe an 
athlete’s anaerobic profile than a single test that 
assesses only one movement pattern.

From a methodological perspective, the findings 
of this review indicate that validity, reliability, and 
standardization of procedures remain critical issues 
in measuring anaerobic endurance in martial arts. 
Some tests, such as the TAIKT, KAST, ASA-MMA, 
CJ30s, and JJAPT, have established validity and 
reliability, making them more suitable for practical 
use. However, several other tests, particularly in 
the context of pencak silat, are still primarily used 
as anaerobic capacity profiling tools. These tests 
have not been specifically evaluated for validity 
and reliability as sport-specific tests. Furthermore, 
monitoring physical and sport-specific performance 
is important in elite sports, but the tests used need 
to be analyzed based on their methodological 
quality, validation data, and suitability for use [26, 
27]. Therefore, coaches and researchers need to 
be careful when selecting instruments because 
practical tests do not necessarily have high validity, 
and physiologically valid tests are not necessarily 
specific to particular sport movement patterns.

Research Implications
The implications of this study are that 

coaches, lecturers, researchers, and sports science 
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practitioners need to select anaerobic endurance 
test models based on the characteristics of the 
sport, measurement objectives, available facilities, 
and evidence of validity and reliability. For sports 
involving striking, kick- or punch-based tests may 
be prioritized because they better reflect match 
activity. For wrestling and mixed combat, tests 
involving technique repetition, total number of 
strikes, or match-specific actions are more relevant 
than general tests. In the context of pencak silat, the 
results of this review provide a basis for anaerobic 
measurement, which is still dominated by RAST 
and fatigue index measurements. Therefore, it is 
necessary to develop tests that are more specific to 
the characteristics of pencak silat. For example, such 
tests may incorporate patterns of attacks, evasions, 
blocks, falls, and repeated high-intensity activity.

Research Limitations
This study has several limitations. First, the 

number of analyzed articles was limited to 10 
primary articles, so the review results cannot fully 
describe the variation in anaerobic testing models 
across all martial arts. Second, the analyzed articles 
varied in study design, sample characteristics, 
athlete level, test type, and outcome indicators. 
Therefore, this study used narrative synthesis and 
did not conduct a meta-analysis. Third, articles in 
the context of pencak silat are still limited, and 
most have not focused on testing the validity and 
reliability of sport-specific tests. Fourth, some 
articles used general tests or laboratory tests that 
are physiologically robust but do not fully reflect 
actual competition movement patterns. Therefore, 
further research is recommended to develop and 

test more specific anaerobic endurance testing 
models for various martial arts, particularly pencak 
silat, by considering validity, reliability, sensitivity, 
practicality, and suitability to competition 
characteristics.

Conclusions
This study shows that anaerobic endurance 

measurement models in martial arts vary widely and 
are influenced by the characteristics of each sport. 
Sport-specific tests such as the TAIKT, TAAA, KAST, 
ASA-MMA, and JJAPT are relevant because their 
procedures are more closely aligned with competitive 
movement patterns, such as kicks, punches, total 
strikes, and technique repetitions. Meanwhile, 
general tests such as the Wingate Anaerobic Test, 
the 30-second Continuous Jump Test, the RAST, 
and fatigue index measurements remain useful for 
assessing anaerobic capacity, especially when sport-
specific tests are not yet available. Furthermore, the 
selection of anaerobic tests in martial arts requires 
consideration of sport specificity, measurement 
objectives, athlete characteristics, practicality, and 
evidence of validity and reliability. In the context of 
pencak silat, the development of more specific, valid, 
and reliable anaerobic tests tailored to competition 
characteristics is still needed. These findings can 
provide a basis for coaches, researchers, and sports 
science practitioners in selecting and developing 
anaerobic endurance test models in combat sports.
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