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Abstract  

This article aims to provide a systematic review of the sports science-based research that has been 
done on the sport of Muay Thai boxing. The first phase of the process involved a search made using 
several research databases, using specific keywords. Muay Thai related articles that were selected were 
then reviewed and categorized into classifications based on their major area of study. The second phase 
involved a critical review of 14 published articles that fell into the 4 major areas of study in sports science 
(strength & conditioning, sports physiology, sports biomechanics, and sports psychology). This critical 
review provided insight and discussions into approaches, limitations, and conclusions of each research 
publication, and how they may relate to each other. From the review, it can be concluded that Muay Thai 
sports science-based research has been far from sufficient. The near non-existence of physiological, 
biomechanical, and psychological findings limits scientifically-based strength and conditioning 
applications which, if implemented, may improve performance and reduce risk of injury. Future studies 
should focus on current Muay Thai athlete profiling (physiologically, biomechanically and 
psychologically) at all levels, to provide baseline findings which are much needed when developing 
strength and conditioning programs. Research concentrating on interventions should then be focused on. 

Keywords: Muay Thai, physiology, biomechanics, psychology, physical conditioning 
 
 
Introduction  

Muay Thai, literally can be translated as Thai Boxing, is one of the most popular sports in Thailand, 
and one of the cultural exports of Thailand, and has seen huge impact on the world of combat sports and 
commercial trends.  

Muay Thai, in comparison with other types of combat sports, uses almost all body parts, producing 
8 points of contact (fists, elbows, knees, and feet), and includes fighting techniques such as punches, 
elbows, knee strikes, kicks, and grappling [1,2]. Other popular combat sports, such as boxing or 
taekwondo, use only 2 (boxing: fists) or 4 (taekwondo: fists and feet) points of contact [3,4]. Because of 
this difference, other physical conditioning programs and training skills may not be suited to Muay Thai 
fighting. 
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Thus, to provide an insight on current status of sports science-related research that has been done so 
far on the sport of Muay Thai, a review of the literature is needed. We suggest that this needs future study 
in the Muay Thai fraternity, both within and outside of Thailand.   
 
Materials and methods  

A search was made on the Google Scholar database between 27th to 28th January 2016, using 
specific key words (Muay Thai and muaythai). The key word “Muay Thai” generated about 2,730 results. 
The results generated included all other publications that had the words “Muay Thai’ or “muaythai” in 
them. Searches were also made on other databases such as ProQuest, Ebscohost, and Scopus. Other key 
words, such as ‘Thai kickboxing’ or ‘Thai boxing’, were also used. The search and re-search in all 
database yielded near-similar results.  

Selection criteria for inclusion were made to eliminate all non-related or irrelevant publications. The 
main criteria for inclusion in phase one was that the publications had to be an original research paper 
specifically written on Muay Thai, with at least one of the specific sub-criteria, as below:  

(a) The participants involved were Muay Thai-trained or practiced Muay Thai skills and techniques. 
(b) Interventions prescribed simulated actual Muay Thai conditions or in actual Muay Thai 

competition set-ups.  
(c) Comparisons and discussions made were all for the purpose of the sport of Muay Thai (i.e., not 

just a mere mention, without any focus on Muay Thai), 
(d) Outcomes provided additional scientific-based information for the body of knowledge in the 

sport of Muay Thai. 
Other than that, the articles had to be in the English language, or with translation into the English 

language, and the full text had to be retrievable by any online means. All publications fulfilling the stated 
criteria were then selected for the next phase of the review process. Elimination of search results was due 
to them not fulfilling at least one of the 4 sub-criteria.  

Criteria for inclusion in phase 2: All articles selected in phase one were put into specific areas of 
classification, which were based on the foundational area of studies for Sports Science. Five areas of 
classification were suggested for all articles found: (a) Strength & Conditioning; (b) Sports Physiology; 
(c) Sports Biomechanics; (d) Sports Psychology; (e) Other areas outside sports science (including sports 
medicine and sports management). From the 5 areas of studies, only papers that were categorized in the 
fields of strength & conditioning, sports physiology, sports biomechanics and sports psychology were 
chosen to be critically discussed in this paper, with Table 1 summarizing the content of each publication. 
Publications that fell in the ‘Other areas outside sports science’ category, although not discussed 
thoroughly, are presented in later part of this review. 

 
Results and discussion 

Based on Table 1, a critical review of the studies that fulfilled all the criteria are presented as 
follows, based on the selected area of studies as indicated earlier. 
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Table 1 Publications in Sports Science that focus on the sport of Muay Thai. 
 

No. 
Authors, 

Publication 
year [refs] 

Number of 
participants,  
Age range,  

Height and weight,  
Experience level 

Study design Outcomes/Conclusions 

Classification, 
Inclusion 

reason(s), Types of 
publication 

1. Crisafulli et 
al. 2009 [6] 

n = 10 male Muay 
Thai athletes; 
23.7 ± 1.5 yrs; 
174.3 ± 0.0 cm; 
65.1 ± 1.2 kg; 
2 yrs regular 
competition. 

 
 

- Experimental profiling during 
simulation Muay Thai match.  

- Two sessions. Preliminary 
incremental exercise test for 
anaerobic threshold & maximal 
oxygen uptake.  

- Second session of fighting 
simulation test (3 rounds with 6 
attacks & 6 defensive actions per 
round) (15 sec per action = 180 
sec per round), 1 min sitting rest in 
between rounds. 

- Final effort levels were 
evaluated using a scale of 
1 (not similar) to 5 (very 
similar), compared with 
normal fights. All tests 
conducted between 0900 
and 1400 h in a room set 
at a temperature of 22 °C 
with relative humidity of 
50 %. 

Preliminary test (profile): 
VO2max 48.52 ± 1.7 ml·min·kg-1 

HRmax 182.9 ± 1.6 bpm 
VO2 AT 30.8 ± 1.6 ml·min·kg-1 

HR AT 137.5 ± 4.5 bpm 
Simulated Match: 
- Average energy expenditure 

10.75 ± 1.58 kcal.min-1,  
- metabolic equivalents 9.39 ± 1.38  
- Immediate increase in CO2 excess in 

round 1, with maximum value 
636 ± 66.5 mL∙min-1. Value 
decreased gradually afterwards.  

 
Conclusion: high involvement of 
both aerobic metabolism and 
anaerobic glycolysis. 

Sports Physiology. 
fulfils all the 
inclusion criteria. 
Original research 
article. 

2. Cappai et al. 
2012 [7] 

n = 20 skilled male 
Muay Thai athletes; 
24.6 ± 1.2 yrs; 
176.1 ± 1.3 cm; 
69.4 ± 2.2 kg 
trained 8 - 10 
hours/week, upper-
middle level (12 
international, 8 
national levels). 

- Experimental profiling during 
actual Muay Thai match. 

- Two sessions. Preliminary 
incremental exercise test for 
anaerobic threshold (AT) & 
maximal oxygen uptake.  

- Second session of Muay Thai 
match test (4 rounds of 2 min per 
round), 1 min recovery in between 
rounds. 

- Heart rate and blood lactate taken 
pre, during and post match. 

- Video camera recorded all 
matches for match analysis. 

- Match conducted between 4-9pm 
in regular Muay Thai ring. 

Preliminary Test (profile) 
VO2max: 54.3 ± 1.4 ml·min·kg-1 
VO2 AT: 30.8 ± 1.7 ml·min·kg-1  
(~ at 50 % of VO2max) 
Mean max HR 187.2 ± 0.5 bpm 
HR at AT: 168.4 ± 1.3 bpm 
- Total 10 matches filmed and 

analyzed.  
Total time in: 
- Study phase: 47.89 ± 4.17 sec 
- Clinch attacks: 24.58 ± 4.64 sec 
- Attacks at distance: 47.5 ± 5.9 sec 
Average heart rate: 178.9 ± 0.3 bpm 
Average blood lactate 

- Round 1: 6.02 mmol·L 
- Round 4: 12.55 mmol·L 
- All rounds average: 9.72 ± 0.6 

mmol·L 
Conclusions: Winners and losers 
used similar physical effort and 
number of techniques executed. 
Winners used more effective attacks. 

Sports Physiology. 
Fulfils all the 
inclusion criteria.  
Original research 
article. 

3. Rossi, de 
Oliveira, da 
Silva 
Borges, & 
Malavazzi, 
2011 [8] 

n = 30 male Muay 
Thai practitioners.  
 
Age above 18 yrs 
 
12 months training 
experience 

- Experimental profiling. 
- Instead of all 30 participants being 

tested, only 10 tested for 
anthropometry, and 20 for dietary 
intake. 

- Study was done at 3 gyms in Sao 
Paulo City, Brazil. 

-  Body weight & height pre and 
post training. 

- Four sites skinfold for body 
composition. 

- Sweat rate and water loss 

Anthropometry n = 10: 
Age 23.8 ± 5.3 yrs; 
Height 177.1 ± 4.9 cm; 
Weight 70.9 ± 9.7 kg 
BMI 22.59 ± 2.88 kg·m-2 
Body fat 15.4 ± 4.3 % 
 
Hydration status n = 10 
Sweat rate 12.6 ± 8.8 ml·min-1 
Water intake 719.0 ± 335.3 mL 
Weight loss 1.5 ± 0.9 % 
 
Dietary intake (n = 20) 

Sports Physiology 
(nutrition). Fulfils 
criteria. Original 
research article. 
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No. 
Authors, 

Publication 
year [refs] 

Number of 
participants,  
Age range,  

Height and weight,  
Experience level 

Study design Outcomes/Conclusions 

Classification, 
Inclusion 

reason(s), Types of 
publication 

percentage relative to initial 
weight calculated. 

- Three days dietary records 
inclusive 1 weekend day, 1 
training day & 1 non-training day. 

Energy 3202.50 ± 730.65 kcal 
Carbohydrate 52.05 ± 6.65 % 
Protein 19.70 ± 5.12 
Lipids 27.67 ± 5.15 % 
*Other micronutrients listed in the 
article. 
 
Conclusion: Adequate nutrition and 
appropriate body composition, but 
protein and macronutrient intake 
inadequate.  

4. Krick & 
Raschka, 
2012 [9] 

n = 70 male 
(30 Muay Thai 
fighters, 40 physical 
education students). 
 
n = 30: 177.2 cm 
n = 40: 184.1 cm 

Experimental 
- Anthropological measurement 
- Two groups of Muay Thai 

fighters and physical education 
students 

- Two subgroups of experienced 
and less experienced 

Experienced Muay Thai fighters are 
significantly smaller than the 
experienced students majoring in 
physical education 
 
Conclusion: The small size of 
experienced Muay Thai fighters have 
more advantages in moving quickly 
and being able to make faster and 
harder attacks 

Sports Physiology 
(nutrition). Fulfils 
criteria. Original 
research article. 

5. Sidthilaw, 
1996 [10] 

n = 10 male (80±23.6 
kg; 1.76±8 cm; 
23±15.1 months of 
experience) 

- Three dimensional movement 
analysis and bag kicking tests 
using accelerometer were 
conducted to collect data. 

- Variables: Kinetics (peak force 
and impulse) and kinematics 
(angular velocity)  

- Leg strength: Hip flexion and 
knee extension isokinetic 
measurement. 

- Knee extension torque 
(193.8±33.7 Nm) 

- Hip flexion torque (159.3±38.2 
Nm) 

- Mean peak force of low, middle, 
and high level (6702±3514 N; 
7420±3477 N; 5618±3253 N) 

- Mean impulse of low, middle, and 
high level (42.9±15 Ns; 50.2±19 
Ns; 40.6±16 Ns) 

- Ankle final linear velocity of low, 
middle, and high level (6.9±0.8 
m/s; 7.1±1.1 m/s; 6.8±1.2 m/s) 

- Peak force and impulse were 
correlated to final velocity of the 
ankle 

Sports 
Biomechanics. 
Fulfils criteria. Full 
thesis available 
online. 

6. Silva, Del 
Vecchio, 
Picanço, 
Takito, & 
Franchini, 
2011 [11] 

 - Observation analytical study 
- Thirteen matches of 2 amateur 

kick boxing and Muay Thai 
tournaments   

- Kinovea was used to analyze the 
data. 

- Time motional analysis including 
Observation, Preparation, and 
Interaction periods 

- Effort:Pause (E:P) analysis 

- Six Muay Thai matches (73 
Observations, 77 Preparations, 94 
Interactions) 

- Seven Kick Boxing matches (107 
Observations, 82 Preparations, 
136 Interactions) 

- E:P of Kick Boxing (6 sec: 12 
sec; 1:2) and Muay Thai (9 sec: 
12 sec; 2:3) 

- The average effort of Kick 
Boxing (5.5 sec) and Muay Thai 
(8.7 sec) was significantly 
difference. 

- Kick boxing average pause block 
(12.3 sec) 

- Muay Thai average pause block 
(12.0 sec). 

Sports 
Biomechanics. 

7. Trial, 2013 

[12] 
n = 10 amateur martial 
arts athletes; 23±5 yrs; 
1.8±0.1 m; 73.3±11.4 
kg; 5.9±5.4 yrs 
experience. 

The subject performed 6 continuous 
knee strikes with 
- double collar tie clinching 
- double under hook clinching 

3 min break between both clinches. 

Hip joint angle between both 
clinching positions were 
significantly different. 

- Right double collar 109.0˚±15.0˚ 
- Right double under hook 

Sports 
Biomechanics. 
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No. 
Authors, 

Publication 
year [refs] 

Number of 
participants,  
Age range,  

Height and weight,  
Experience level 

Study design Outcomes/Conclusions 

Classification, 
Inclusion 

reason(s), Types of 
publication 

Two dimension video analyses was 
captured at 60 Hz. and analyzed with 
Ariel Performance Analysis System 
(APAS). 
Dominant and non-dominant lower 
limb joint kinematics were analyzed. 

88.9˚±13.3˚ 
Knee joint angular velocity between 
dominant and non-dominant leg 
were significantly different. 

- Right double collar 22.9˚/sec 
±185.1˚/sec 

- Right double under hook 
44.8˚/sec ±111.2˚/sec 

- Left double collar 115.6˚/sec 
±141.6˚/sec 

- Left double under hook 
124.8˚/sec ±125.6˚/sec 

Joint angle and angular velocity of 
left and right knee between both 
clinching were significantly 
correlated 

8.  Myers et al. 
2013 [1] 

n = 32 (16 Thai Muay 
Thai fighters, 
20.75±1.98 yrs; 
54.97±4.6 kg, and 16 
UK Muay Thai 
fighters; 24.38±3.67 
yrs, 63.38±5.09 kg) 

- The winners were analyzed by 
computerized notational system. 

- Three multilevel Poisson 
regression models were used to 
estimate differences in technique 
frequency and key performance 
indicators between Thai and UK 
fighters. 

- Thai fighters used more attacking 
and defensive techniques than UK 
fighters (knee and round kicks to 
the body and push kicks. 

- Thai fighters tended to catch an 
opponent’s leg more often than 
UK fighters. 

- UK fighters more likely to use 
other defensive techniques 

- Interaction effect between 
nationality and a range of 
quality indicators 
(delivering techniques at 
an appropriate distance; 
effectiveness of 
techniques used and 
returning to a balanced 
stance) were significantly 
different. 

Sports 
Biomechanics. 

9. Trial & Wu, 
2014 [13] 

n = 10 (23±5 yrs; 
1.8±0.1 m; 73.3±11.4 
kg; 5.9±5.4 yrs of 
experience) 

- Simulating double collar-tie and 
double underhook clinching 
positions. 

- Joint reflective markers were 
placed on the right side for video 
analysis. 

- Six continuous knee strikes with 
dominant leg in each of 2 
clinching positions. 

- Two dimensional video analysis 
was used with APAS software. 

- Hip joint angular displacement 
between double collar-tie 
(103.2˚±13.4˚) and double 
underhook (88.4˚±12.4˚) was 
significantly different. 
- Both clinching positions 

were strongly correlated 
in the hip angular 
velocity and acceleration. 

Sports 
Biomechanics. 

10. Del 
Vecchio, 
Silva, & 
Farias, 2015 
[14] 

 - Observational analytical study  
- 65 matches in a Brazilian 

championship were recorded by 
in loco recording and analyzed 
by Kinovea.  

- Observation, Preparation, and 
Interaction periods and High 
Intensity (HI) and Low Intensity 
(LI) ratio were studied.  

- The average duration of the 
rounds between competitive 
phases was compared.  

- A generalized linear model was 

- Observation period was 7 to 8 
sec. 

- Preparation period was near 3 
sec. 

- Interaction period was 4 to 4.5 
sec. 

- The interaction between 
preliminary (5.5±0.3 sec) and 
finals (3.7±0.5 sec) were 
significantly different. 

- Pooling the Observation and 
Preparation time as LI and 
Interaction as HI. The HI:LI 

Sports 
Biomechanics. 
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No. 
Authors, 

Publication 
year [refs] 

Number of 
participants,  
Age range,  

Height and weight,  
Experience level 

Study design Outcomes/Conclusions 

Classification, 
Inclusion 

reason(s), Types of 
publication 

applied considering effort 
duration as a dependent variable 
and competitive level, round, and 
effort type as independent 
variables. 

 

ratios were 
 1:2 in eliminatory and 1:3 in final 

matches. 

11.  Myers, 
Nevill, & 
Al-Nakeeb, 
2012 [15] 

n = 10 experienced 
Muay Thai judges (n = 
7 UK; n = 3 Thailand) 
 
 

Experimental. A counterbalanced 
repeated measure design was used, 
with the judges being randomly 
allocated to either a noise condition 
first, followed by a no crowd noise 
condition, or vice versa. 

Crowd noise increased the scores of 
Muay Thai judges, resulting in an 
advantage to the home competitor. 

Sports Psychology. 
Fulfils criteria. 
Original research 
article. 

12. Da Silva, 
Ishiikawa, & 
Nessi, 2015 
[16] 

n = 3 elite Muay Thai 
athletes, age between 
20 - 45 years old, male 
and female. 

Experimental massage interventions 
pre and post competitions. Adopted 
evaluation sheets used to assess 
psychological and physical feelings 
post massage interventions. 

Anti-stress massage performed 15 
min before training and 30 min after 
training, with the goal of relaxation, 
was effective in decreasing 
perceived muscle soreness, increased 
feelings of wellbeing, increased 
relaxation after massage, decreased 
stress, and increased sense of well 
being. Reduced PMS symptoms in 
females. 

Sports Psychology. 
Fulfils criteria. 
Original research 
article. 

13. Ong & Wan 
Ruzmin, 
2015 [17] 

n = 120 (male and 
female), untrained, 
recreationally 
participate in Muay 
Thai activity. 

Survey questionnaires given to 
participants of Muay Thai activities 
conducted at 4 Muay Thai gym 
located in Klang Valley, Kuala 
Lumpur. 

- Both genders of Muay Thai 
participants were highly 
motivated by existence related 
factors (physical fitness and self 
defence). 

- Second ranked motivation factor 
for male practitioners was growth 
related factor.  

- Second ranked 
motivation factor for 
female was relatedness. 

Sports Psychology 
No full text 
although fulfil other 
criteria. Conference 
abstract.  

 
 

Strength and conditioning training for Muay Thai 
A review article by Turner, 2009 [5] provides quite a comprehensive suggestion on strength and 

conditioning applications for Muay Thai athlete. However, the suggestions were made based on the 
research findings of other types of combat sports, and not based on studies conducted specifically for 
Muay Thai research purposes. While there are several other combat sports that may share several similar 
fighting techniques with Muay Thai, as a whole, various differences exist. Muay Thai involves 8 impact 
contacts during a match, while sports cited as being quite similar to it have a much lower number of 
impact contact point (such as boxing, with 2 impact contacts, and taekwondo, with 4 impact contacts). 
With all upper and lower limbs actively involved in attacking or defending movements, different 
biomechanical and physiological stimulus and adaptations may be experienced by a Muay Thai master. 
As indicated by the author [5], for any implementation of strength and conditioning interventions, the 
starting point will always be the execution of needs analysis in order to identify all physiological and 
biomechanical requirements of the sports. While this is true, typical problems in exercise programming 
set ups are the availability of actual base data or research on each specific sport (i.e., Muay Thai). With 
Muay Thai, research-based data is nearly non-existent. The author [5] has done excellent work by finding 
studies on near similar types of sports, sufficient for the time being while awaiting more original research 
in Muay Thai to emerge. Nevertheless, actual studies on Muay Thai are needed in order to provide more 
accurate baseline assessments prior to the development of any strength and conditioning programs for 
Muay Thai athletes. 
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Physiological-based research on Muay Thai 
At about the same time as the review publication discussed earlier [5], an original research work on 

Muay Thai was published, showing probably one of the first actual physiological profiles of Muay Thai 
athletes [6]. The study recruited 10 skilled, well trained, and regularly competing male Muay Thai 
athletes. A simulation match was performed, with participants wearing a portable gas analyzer, providing 
data on oxygen uptake, carbon dioxide production, and heart rate responses during the match. Their 
results indicated high involvement of both aerobic metabolism and anaerobic glycolysis [6]. As indicated 
in their discussions, 2 notable limitations of the study were the simulation method (rather than actual 
matches) and the number of participants involved. While appropriate justifications has been given, which 
provide evidence that neither limitation affected the findings, an increased number of participants and, if 
possible, a virtual simulation (which may provide an environment of 2 persons fighting, rather than a 
single individual) is suggested for similar studies in the future. Another concern was that, out of 10 
participants, 6 were competing at the international level, whereas another 4 only competed at the national 
level. Thus, the level of physical capabilities (skills mechanics, aerobic power) may differ greatly, as 
shown in other sports studies comparing elite (international level) and non-elite level athletes [18,19].  

Another study by Cappai et al. [7], published 3 years later, investigated Muay Thai athlete blood 
lactate and heart rate response during real matches, with match analysis. In their study, a preliminary 
incremental exercise test for anaerobic threshold and maximal oxygen consumption determination was 
done around 3 days prior to the matches. Match analyses performed indicated that, for the duration of 120 
sec in each round, Muay Thai athletes were in an active phase (attacking) for about 67.9 % of the time, 
and about another 39.9 % of the time in a passive phase (studying and preparing for the next move, or 
passive defense) [7].Their study also found that heart rate responses for the same matches were at an 
average of 178.9 ± 0.3 bpm, which was above the anaerobic threshold assessed earlier. As predicted, their 
findings also indicated that blood lactate increased significantly from round 1 to round 4, with maximum 
blood lactate recorded at12.55 ± 1.1 mmol.L and at an average of 9.72 ± 0.6 mmol.L. The researchers [7] 
then used the match analysis and blood lactate data for comparison between winners and losers, in which 
no significant differences were found in terms of blood lactate accumulation or technique application 
(time spend in active vs passive phases). The similarity found between losers and winners raise more 
questions than it gives answers. It is akin to both opponents using similar metabolic efforts and strategies, 
yet one of them will win the match. Thus, as indicated by the researchers, more studies are needed in 
order to better understand Muay Thai matches and athletes. 

Our search also found 2 studies that have been done on body composition and nutritional based 
assessment. For the purpose of this review, both nutritional related studies were placed under the sports 
physiology classification. 

Rossi and Oliveira [8] assessed anthropometry profiles, hydration status, and dietary intake profiles 
of Brazillian Muay Thai practitioners. In comparison with other studies, body height and body weight in 
their study did not very much differ with other studies reviewed previously. However, the separation of 
participants that were measured for anthropometry and dehydration status (n = 10) from participants 
assessed for dietary intake (n = 20) might have reduced the impact of the statistical analysis performed. 
The age, body height, and body weight of participants assessed for dietary intake were unable to be 
verified, except that all participants were aged above 18 years old [8]. This jeopardized the use of data 
presented in any further comparisons or analyses in the future. Findings which also indicated lack of 
protein and micro nutrients indicated that any physical conditioning program prescribed may have much 
better results if this insufficient nutrient intake is solved and rectified. Again, this study shows how 
important profiling assessment is, so that exercise or training prescription can be done properly.  

Another interesting study was done by Krick and Raschka [9], in which they compared body 
compositions of male Muay Thai fighters with male students majoring in physical education. It can be 
assumed that students majoring in physical education typically participated in various types of sports. 
Thus, comparisons made might also indicate the nature or body build of Muay Thai fighters in 
comparison with other recreationally active people. However, based on the location of the authors [9], an 
assumption can be made that the students had a mainly European body build (average body height    
184.1 cm), where Europeans tend to be much taller than the normal Asian body build/height [20]. A study 
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has indicated that Thai adults in both genders had significantly smaller body girths than UK adults after 
adjusting for age and height [21]. This is worth noting, as Muay Thai is mainly practiced and is more 
highly popular in Thailand compared to other countries. The findings on the other hand indicated that the 
Muay Thai fighters had a much smaller body build (average 177.2 cm height) in comparison to the 
students majoring in physical education. 
 

Biomechanical based research on Muay Thai 
Proper technique execution is important in any combat sport match. Skill execution can be said to 

be dependent on appropriate muscle activation, where body movement joint angle and positioning 
determines the effectiveness and efficiency of the skills that are intended to be performed. In developing a 
proper strength and conditioning program, the biomechanics background of all movements involved 
within the sport needs to be clearly identified and calculated. Muay Thai movement characteristics 
definitely differ from Taekwondo or other combat sports, no matter how similar they look from normal 
viewing. As evidently shown earlier [7], Muay Thai opponents spend about 39.9 % of their in the ring 
time on a passive preparation phase. In any combat sport, the preparatory phase typically means that the 
opponents will still be on high alert and be positioned to promote readiness to react. The assumption that 
can be made is that this ready position is also influenced by the movement characteristics of the sport 
(defensive technique, impact points of contact available to be executed, etc.). Muay Thai has more contact 
points than most other combat sports, and attacks using knees and elbows may be fatal (knock-out); their 
ready positions may be different in actual match competitions. Fighters may not want to spend time 
studying each other’s movements, as that may also give time to the opponent to attack using the highly 
dangerous elbow and knee hits. Thus, their passive preparation phase may actually be more active, and 
involve more muscles being activated, compared to other combat sports, during both the passive and 
active phases. However, at the time of this write-up, no previous studies had been able to verify all of 
these assumptions.  

From the search performed, 6 studies met the inclusion criteria for the classification of the sports 
biomechanics area of study in Muay Thai (Table 1).  
 

Psychological research on Muay Thai 
Three studies were found related to the area of sports psychology (Table 1). However, all 3 

publications had not presented all of their important information appropriately (i.e., age of participants in 
survey etc). The number of participants used was also very low in one study (n-3), with details on age, 
weight, and height in accordance to gender and methodology used not being clearly stated in details to 
allow replications or future comparisons [16]. Similar flaws can be observed in the other 2 studies 
[15,17]. The original research article by Myers et al. [15], however, did not examine the athletes, but 
assessed the decision making process and psychological effects of crowds on judge decisions. This at 
least provides further research-based findings which can be used to assist improvement in the sport of 
Muay Thai.  
 

Studies in areas outside of Sports Science 
Eighteen studies were classified as studies in areas outside of Sports Science [22-39]. While studies 

classed under this classification are not discussed in detail in this paper, it is important to note them. It 
indicates that, apart from sports science, studies in other areas in relation to Muay Thai are also lacking. 
Out of 18 publications, 10 were in the field of sports medicine/sports injuries [22-30], with most of them 
published in high impact journals. Thus, the quality of research related to sports medicine is much higher 
than most other publications in the area of sports science or other related areas of study. 
 
Conclusions 

Based on the systematic review performed, it can be concluded that there was not enough research 
found on the sport of Muay Thai. The lack of baseline and background data makes it difficult for sports 
scientists and practitioners alike (coaches, athletes, managers, etc.) to develop a systematic training and 
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monitoring plan for Muay Thai athletes. Even in other area of studies, with basic studies also lacking, it 
will be hard to impose new ideas or develop the sport to a higher quality, especially for the benefit of its 
practitioners. 

Altogether, it is also worth noting that no sports science-based studies have been performed on 
female Muay Thai athletes or practitioners, although their participation and competitions exist.  

For future studies in the area of sports science, several recommendations are suggested: 
a) Quality physiological, biomechanical, and psychological based profiling and comparison studies 

are needed, with research participants including both elite athletes and amateurs. as well as recreationally 
active participants. 

b) Exercise programming or intervention studies that focus on preparing Muay Thai athletes for 
better performance and lessening the risk of injuries are needed. This can be considered as testing various 
types of training programs on Muay Thai athletes, enabling practitioners in the future to properly select 
exercise and training programs that suit their needs and levels of participation. 

c) Studies to be done should be planned properly, and use equipment or materials that can be said 
to reach the ‘gold standard’ of output (high reliability and validity). 

d) The quality of publication of results should be improved, as quality publications ensure the 
continuity of the research and ability of practitioners and scientist alike to adapt/adopt the findings. 

e) Research made should be highly focused on the sport of Muay Thai (i.e., use of proper Muay 
Thai techniques, participants etc.); comparison studies with other combat sport participants would also be 
interesting.  

In conclusion, with the increased popularity and growing interest in Muay Thai as a competitive 
sport and for recreational purposes, more sports science studies will ensure the sport of Muay Thai 
evolves and moves forward, with the support of scientific evidence.  
 
Acknowledgements 

This review is part of the joint research project on the sport of Muay Thai, initiated by the Muay 
Thai Research Unit, Faculty of Health & Sports Science, Thaksin University, Thailand, and SIG 
Conditioning, Faculty of Sports Science & Coaching, Sultan Idris Education University, Malaysia. 
 
References 

[1]  T Myers, N Balmer, A Nevill and Y Al-Nakeeb. Techniques used by elite Thai and UK Muay Thai 
fighters: An analysis and simulation. Adv. Phys. Educ. 2013; 3, 175. 

[2]  World Muaythai Council. World Muaythai Council (WMC) Rules and Regulations for 
Competitions. Available at: http://www.wmcmuaythai.org/about-muaythai/muaythai-rules, 
Accessed February 2016. 

[3]  Taekwondo Federation. World Taekwondo Federation Competition Rules & Interpretation. 
Available at: http://www.worldtaekwondofederation.net/rules, Accessed February 2016. 

[4]  H Chaabène, M Tabben, B Mkaouer, E Franchini, Y Negra, M Hammami, S Amara, RB Chaabène 
and Y Hachana. Amateur boxing: Physical and physiological attributes. Sport Med. 2014; 45, 337-
52.  

[5]  AN Turner. Strength and conditioning for Muay Thai athletes. Strength Cond. J. 2009; 31, 78-92.  
[6]  A Crisafulli, S Vitelli, I Cappai, R Milia, F Tocco, F Melis and A Concu. Physiological responses 

and energy cost during a simulation of a Muay Thai boxing match. Appl. Physiol. Nutr. Metab. 
2009; 34, 143-50. 

[7]  I Cappai, E Pierantozzi, E Tam, F Tocco, L Angius, R Milia, S Squatrito, A Concu and A Crisafulli. 
Physiological responses and match analysis of Muay Thai fighting. Int. J. Perform. Anal. Sport 
2012; 12, 507-16.  

[8]  L Rossi, LG de Oliveira, LARS Borges and AF Malavazzi. Nutritional assessment of Brazilian 
Muay Thai practitioners. Arch. Budo. 2011; 7, 49-53. 

[9]  C Krick and C Raschka. Sports anthropological comparison between male martial arts fighters and 



Review: Sports Science Research on Muay Thai Nur Ikhwan MOHAMAD et al. 
http://wjst.wu.ac.th 

Walailak J Sci & Tech 2017; 14(8) 
 
624 

the students majoring in physical education. Pap. Anthropol. 2012; 21, 155-62.  
[10]  S Sidthilaw. 1996, Kinetic and Kinematic Analysis of Thai Boxing Roundhouse Kicks. Ph.D. 

Theses. Oregon State University, Corvallis, USA. 
[11]  JJR Silva, FBD Vecchio, LM Picanço, MY Takito and E Franchini. Time-motion analysis in Muay-

Thai and kick-boxing amateur matches. J. Hum. Sport Exerc. 2011; 6, 490-6. 
[12]  W Trial. 2013, Kinematics Comparison between Dominant and Non-Dominant Lower Limbs in 

Thai Boxing. Honors Theses. Bridgewater State University, USA.  
[13]  W Trial and T Wu. A kinematic analysis of the Thai boxing clinch. Adv. Biomech. Appl. 2014; 1, 

57-66. 
[14]  FB Del Vecchio, JJR Silva and CB Farias. Temporal analysis of national level Muay-Thai matches: 

Effects of competitive phase. Rev. Artes Marciales Asiáticas 2015; 10, 34-41. 
[15]  T Myers, A Nevill and Y Al-Nakeeb. The influence of crowd noise upon judging decisions in Muay 

Thai. Adv. Phys. Educ. 2012; 2, 148. 
[16]  MBVD Silva, N Ishiikawa and ALDS Nessi. Benefits of massage on Muay Thai athletes recovery in 

pre and post combat. FIEP Bull. On-line 2015; 85, 302-5. 
[17]  TF Ong and WIW Ruzmin. Participation motivation in Muay Thai among Malaysians. In: 

Proceedings of the 2nd International Colloquium on Sports Science, Exercise, Engineering and 
Technology. Singapore, 2015, p. 121-32. 

[18]  E Franchini, MY Takito, M Kiss and S Strerkowicz. Physical fitness and anthropometrical 
differences between elite and non-elite judo players. Biol. Sport 2005; 22, 315.  

[19]  D Chollet. Arm-leg coordination in flat breaststroke: A comparative study between elite and non-
elite swimmers. Int. J. Sport Med. 2005; 26, 787-97. 

[20]  E Rush, L Plank, V Chandu, M Laulu, D Simmons, B Swinburn and C Yajnik. Body size, body 
composition, and fat distribution: A comparison of young New Zealand men of European, Pacific 
Island, and Asian Indian ethnicities. New Zealand Med. J. 2004; 117, 1-9. 

[21]  JCK Wells, P Treleaven and S Charoensiriwath. Body shape by 3-D photonic scanning in Thai and 
UK adults: Comparison of national sizing surveys. Int. J. Obes. 2012; 36, 148-54. 

[22]  S Gartland, MHA Malik and ME Lovell. Injury and injury rates in Muay Thai kick boxing. Br. J. 
Sport. Med. 2001; 35, 308-13.  

[23]  TR Zazryn, CF Finch and P McCrory. A 16 year study of injuries to professional kickboxers in the 
state of Victoria, Australia. Br. J. Sport. Med. 2003; 37, 448-51.  

[24]  GJ Buse. No holds barred sport fighting: A 10 year review of mixed martial arts competition. Br. J. 
Sport. Med. 2006; 40, 169-72. 

[25]  GJ Buse and RM Wood. Safety profile of amateur kickboxing among military and civilian 
competitors. Mil. Med. 2006; 171, 443. 

[26]  R Ahmad, N Mohamad, TL Silva and NAN Mohamed. Tomoi (Muay Thai Kickboxing) death: A 
lesson learned. Int. J. Case Rep. Images 2010; 1, 10-4.  

[27]  T Halil, A Fatma, K Metin, G Cecilia, K Mehmet and E Nurtekin. Examination of the injuries on 
the Muay Thai athletes. Ovidius Univ. Ann. Ser. Phys. Educ. Sport Mov. Heal. 2010; 10, 197-202.  

[28]  G Shirani, MHK Motamedi, A Ashuri and PS Eshkevari. Prevalence and patterns of combat sport 
related maxillofacial injuries. J. Emerg. 2010; 3, 314. 

[29]  S Strotmeyer. Epidemiology of Muay Thai Fight-Related Injuries. University of Pittsburgh, USA, 
2014. 

[30]  T Vaseenon, P Intharasompan, T Wattanarojanapom, N Theeraamphon, S Auephanviriyakul and P 
Phisitkul. Foot and ankle problems in Muay Thai kickboxers. J. Med. Assoc. Thailand (Chotmaihet 
Thangphaet) 2015; 98, 65-70. 

[31]  TD Myers, NJ Balmer, AM Nevill and Y Al-Nakeeb. Evidence of nationalistic bias in Muay Thai. 
J. Sport Sci. Med. 2006; 1, 21-7. 

[32]  M Van Bottenburg and J Heilbron. De-sportization of fighting contests the origins and dynamics of 
no holds barred events and the theory of sportization. Int. Rev. Sociol. Sport 2006; 41, 259-82.  

[33]  L Hunt. Ong-Bak: New Thai Cinema, Hong Kong and the cult of the “real.” New Cinemas J. 
Contemp. Film 2005; 3, 69-84. 



Review: Sports Science Research on Muay Thai Nur Ikhwan MOHAMAD et al. 
http://wjst.wu.ac.th 

Walailak J Sci & Tech 2017; 14(8) 
 

625 

[34]  K Kaewplee, N Khamsemanan and C Nattee. Muay Thai posture classification using skeletal data 
from kinect and k-nearest neighbors. In: Proceedings of the International Conference on Information 
and Communication Technology for Embedded Systems. Ayutthaya, Thailand, 2014, p. 6. 

[35]  M Pérez-Gutiérrez, C Gutiérrez-García and R Escobar-Molina. Terminological recommendations 
for improving the visibility of scientific literature on martial arts and combat sports. Arch. Budo. 
2011; 7, 159-66. 

[36]  P Saengsawang, C Siladech and P Laxanaphisuth. The history and development of Muaythai boran. 
J. Sport Sci. 2015; 3, 148-54. 

[37]  S Phunsa, N Potisarn and S Tirakoat. Edutainment: Thai art of self-defense and boxing by motion 
capture technique. In: International Conference on Computer Modeling and Simulation 2009. 
Macau, China, 2009. p. 152-5. 

[38]  C Yomdit and P Nilsook. The development of web-based instruction for students at college of Muay 
Thai and Thai Traditional Medicine. In: International e-Learning Conference 2011. Muban Chom 
Bueng Rajabhat University, Ratchaburi, Thailand, 2011, p. 201-6. 

[39]  RA Harris. 2006, A Hand Notation System Designed to Record Strike Type and Strike Frequencies 
in Muay Thai (Thai Boxing). Undergraduate Degree Theses. Cardiff Metropolitan University, 
Cardiff, UK. 

 

View publication statsView publication stats

https://www.researchgate.net/publication/317933666

