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ABSTRACT

Silva JJR, del Vecchio FB, Picango LM, Takito MY, Franchini E. Time-Motion analysis in Muay-Thai and
Kick-Boxing amateur matches. J. Hum. Sport Exerc. Vol. 6, No. 3, pp. 490-496, 2011. Introduction: The aim
of this study was to analyze time structure and effort level in Muay Thai and Kick-Boxing amateur level
matches. Material and Methods: In Thirteen matches, the time structure was studied considering three
levels of effort: i) Observation ii) Preparation, iii) Interaction. Data are presented using median (25% - 75%)
and the mixed linear regression analysis was used to compared time structure and combat sports. Results:
It was found superiority (p<0.002) in the observation time in relation to another effort types, with no
significant difference between sports. Conclusion: There were no time structure differences in modalities,
when the same effort levels were compared, but time spent in observation was longer. This data is
important to the technical-tactical preparation of athletes. Key words: TIME-MOTION STUDIES, TASK
PERFORMANCE AND ANALYSIS, MARTIAL ARTS.
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INTRODUCTION

Combat sports are dynamic and high-intensity intermittent activities that require complex skills and tactical
excellence for success. Performance in these sports is determined by powerful actions, applied in
unpredictable context (Matsushigue et al., 2009; Del Vecchio et al., 2011a).

In this context, there is relative difficulty in knowing the effort intensity during the matches and to organize
stimuli in the process of sports training to simulate combat sports physiological demands (Buse, 2009). One
of the possibilities to improve the training organization is the knowledge of the combat time structure, with
special attention to the effort:pause (E:P) relationship (Buse & Santana, 2008; Silva et al., 2010).

In this regard, different studies were conducted with grappling modalities, such as Wrestling (Nilsson et al.,
2002), Judo (Marcon et al., 2010) and Brazilian Jiu-Jitsu (Del Vecchio et al., 2007). Although less
frequently, striking combat sports, such as Taekwondo (Heller et al. 1998; Matsushigue et al., 2009) and
Karate (Beneke et al., 2004), have also been analyzed.

Two of most popular striking combat sports are Kick-Boxing and Muay Thai. They have similarities with
regards to historical, action rules, and operational principles, with the use of percussion techniques, like
punches and kicks. Although there are technical and tactical differences (Buse & Santana, 2008),
specifically regarding the use of knees and elbows in Muay Thai (Myers et al. 2006), it is possible to
understand these combat sports as intermittent activities (Moreira et al., 2010; Crisafulli et al., 2009).

In this context, Crisafulli et al. (2009) studied the physiological responses and energy cost in Muay Thai
combat simulations, while Buse & Santana (2008) presented some strategies for physical training to Kick-
Boxing. Researchers have described the historical and social aspects of Muay Thai (Myers et al., 2006)
and Kick-Boxing (Buse & Santana, 2008), as well psychophysiological aspects related to training
(Ghanbari-Niaki et al., 2010) and competition (Moreira et al., 2010). However, little is known about the time
structure of both combat sports and their implications. This knowledge can be useful for technical, tactical
and physical training organization. Thus, this study aimed to analyze and to compare the time structure of
Kick-Boxing and Muay-Thai events at the amateur level.

MATERIAL AND METHODS

The research project in conjunction with the completion of informed consent was approved by the local
ethics committee.

Study type and variables characterization
This is an observational analytical study. The independent variables were the type of combat sport and the
level of effort, while the stimuli duration along the fights was the dependent variable.

Time-motion analysis procedure

The motor actions time structure was classified into three effort levels (Arriaza, 2009), namely: i)
Observation, which includes periods of little effort (like spatial displacement) or no activity, ii) Preparation,
which involves exchanges of blows, at low intensity and the application of techniques without subsequent
connections; iii) Interaction, includes periods of high intensity, fast and powerful motor actions, the
sequence and chance of strikes applied by the fighters. This procedure has been used in other combat
sports, such as Karate (Arriaza, 2009) and mixed martial arts (Del Vecchio et al., 2011a), and replaces the
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more usual analysis mode, known as effort:pause (E:P), which includes the moments of Interaction level of
effort in the segment called Effort, while the Preparation and Observation periods are included in the block
called Pause.

Data Collection and recording

To record all matches, a digital camcorder (Sony ®, Model SR-48) was used. Two amateur level events
were recorded: i) Kick-Boxing Tournament, held in May 2010, in Pelotas, Brazil, and ii) Uruguayan Muay
Thai Championship held in June 2010 in Montevideo, Uruguay. Both were recorded with the permission of
the organizing committees.

The videos, stored in memory cards (SD Card™), were visualized in personal computer (Lenovo®, model
(550). A researcher, with stopwatch accurate to tenths of a second and "number of laps" option, visualized
combat sequences as many times as necessary for the correct annotation of data. For correct data
collection, the software Kinovea™ was used. This software provides insertion of timers on screen, change
the speed of display and switch frame by frame. Similar procedures were used in other investigations
(Matsushigue et al., 2009; Del Vecchio et al., 2011b) and high reliability and objectivity was found.

Data analysis
Data are presented using median, for central tendency, and percentiles 25 and 75, for dispersion, due to
non-normal distribution, observed through the Shapiro-Wilk test.

For the data analysis, concerning matches time structure, the Box-Cox transformation (Osborne, 2010) was
used. The distribution and verification of combat sport type and effort level on the motor actions durations
were analyzed using a mixed linear regression. Additionally, the time inside the matches was included in
the model, because it represents a random effect. Variables with p<0.20 in simple analysis were kept in the
multivariable model. We adopted the 5% of significance level for the study factors.

RESULTS

During six Muay Thai matches a total of 73 blocks of Observation, 77 of Preparation, and 94 Interaction
were identified, while during the seven Kick-Boxing matches there were 107 blocks of Observation, 82 of
Preparation, and 136 of Interaction.

The Muay Thai matches were held in three 3-min rounds with 1-min interval between them. Kick-boxing
matches were performed in three 2-min rounds with one minute intervals.

When the time structure is presented as E:P, the average effort of Kick-Boxing was lower than MuayThai
(5.5 s vs. 8.7 s, respectively, p<0.001). In the pause blocks (the sum of Preparation and Observation
times), the average duration was similar (12.3 and 12.0 s for KB and MT, respectively). In general, the Kick-
Boxing had an E:P of 6 s: 12 s (1:2) and MuayThai, 9 s: 12 s (near 2:3).

Table 1 presents the median (25%-75%) values of Observation, Preparation and Interaction in each
combat sport, as well as the total number of blocks during the three effort levels observed in all matches
analyzed. There were no statistically significant differences in the values of Observation, Preparation and
Interaction between the two combat sports.
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Table 1. Actions number and descriptive values of time structure in the three effort levels during Kick-
Boxing and Muay-Thai amateur matches (n = 13).

Effort Level
Observation Preparation Interaction
KB MT KB MT KB MT

Actions number 107 73 82 77 136 94
Time (s)
25% 4 3 2 2 3 3
Median 6.5 5 3 2.5 5 5
75% 10 11 4 3 7 10

KB = Kick-Boxing; MT = Muay-Thai

Table 2 presents the results of crude and adjusted multiple analyses. It is observed that there were
significant differences in the effort level, with significantly lower time in the Preparation and Interaction
compared to Observation. No statistically significant difference was found between the combat sports and
match moment.

Table 2. Multiple linear regression analysis to temporal variation prediction of effort level activities during
Kick-Boxing and Muay-Thai amateur matches®.

. Crude analysis Adjusted Model

Variables ; -
Coeflicient CI[95%] p Coefficient CI[95%] p

Modalities
Kick-Boxing 0
Muay- Thai 0.01 -0.09;0.11 0.809
Effort Level
Observation 0
Preparation -0.69 -0.80; -0.57 0.000 -0.72 -0.84; -0.60 0.000
Interaction -0.15 -0.25;-0.04 0.007 -0.21 -0.34; -0.08 0.002

* = values are showed considering Box Cox transformation

DISCUSSION

In this study, which investigated the time structure of Muay Thai and Kick-Boxing matches, the main finding
was that the Observation phase was significantly lower in relation to the Preparation and Interaction in the
two combat sports. Despite the absence of differences between them, the analysis into three effort levels
expresses values may be closer to real conditions when compared with the analysis of E:P only (Silva et
al., 2010).
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In the technical-tactical viewpoint, both types have high similarity in the matches dynamics and motor
pattern, and the duration of effort levels, showed no statistical differences between them. Despite the
possibility of a longer match duration for Muay Thai by more than 3 min there was no statistical difference
between the total match lengths.

Moreover, our findings reinforce the intermittent characteristics of both sports, which has been widely
observed in other combat sports (Nilsson et al. 2002; Beneke et al. 2004; Del Vecchio et al., 2007;
Matsushigue et al., 2009). In this context, the previously reported similarities between Muay Thai and Kick-
Boxing (Buse, 2008) gain a new research field, the time structure.

Several authors have studied the time structure, predominantly from the E:P, for the better understanding
of high intensity interval training characteristics and prescription (Glaister, 2005). In Judo, for example, E:P
is around 15-30 seconds of effort for 10-15 second of pauses (Van Malderen et al., 2006). Using data from
the 2005 Brazilian Jiu-Jitsu World Cup, it was observed an E:P near of 170 s:13 s (Del Vecchio et al.,
2007). In striking combat sports the E:P is configured with one effort block and three to four breaks (1:3-4)
in the Olympic Taekwondo (Heller et al., 1998), 1:6 in Songham Taekwondo (Matsushigue et al., 2009) and
4:1 in the Mixed Martial Arts (Del Vecchio et al., 2011b).

A study conducted with K1 combats recorded E:P values of approximately 1:1 (Silva et al., 2010). Indeed,
previous information indicated that, to simulate the physiological demands of MuayThai, coaches and
trainers need to apply stimuli such as "combat intervals" (Turner, 2009), during which work and pauses
would last 5 seconds each (E:P = 1:1). In contrast, the present investigation found that the duration of
breaks is 1.5 the duration of effort (2:3), which contradicts these statements.

In addition, this study progressed through the division of E:P in three effort levels, as previously done with
Karate (Arriaza, 2009), Judo (Marcon et al., 2010), and MMA (Del Vecchio et al., 2011a) matches. The use
of this methodology seems to be more appropriate to recognize specific moments of the fight: i)
Observation - covers periods of little or no combat activity, which in this study was significantly greater than
others, ii) Preparation - Composed by moments of low intensity activities, displacement and performance of
simple techniques to break the opponent's guard, adjust the distance to him or to push him, increasing their
anxiety, and inducing him to perform some inappropriate attack iii) Interaction - involves periods in which
there are applications and exchange of blows at high intensity.

This strategy tends to assist in time-motion analysis of match with greater accuracy and, therefore, provide
better information about the intensity to be used in the physical preparation process of fighters. Additionally,
the technical-tactical workout can be better developed using the time structure as a reference, since the
stimuli duration for observation and decision can be established with greater precision.

CONCLUSIONS

From the results obtained in this investigation, we conclude that there was no temporal difference in Muay
Thai and Kick-Boxing amateur matches when the same effort levels are considered. However, for both
combat sports, Observation period was longer than other phases (Preparation and Interaction), suggesting
similar physiological and technical-tactical demands, and high-intensity intermittent profiles. This time
structure can be used to improve the technical, tactical, and physical preparation of these athletes, allowing
greater specificity in the tasks to be implemented.

VOLUME 6 | ISSUE 3|2011| 494



Silva et al. / Time-Motion analysis in Combat Sports JOURNAL OF HUMAN SPORT & EXERCISE

Acknowledgments
The research was supported by CNPq financial agency, by the undergraduate research grants (PIBIC) from
Federal University of Pelotas.

REFERENCES

1.

10.

1.

12.

13.

14.

15.

ARRIAZA R. Karate. In: R KORDI ET AL. Combat Sports Medicine. London: Springer-Verlag;
20009. [Abstract] [Back to text] i

BENEKE R, BEYER T, JACHNER C, ERASMUS J, HUTLER M. Energetics of Karate kumite. Eur J
Appl Physiol. 2004; 4-5:518-23. doi:10.1007/s00421-004-1073-x [Back to text]

BUSE GJ, SANTANA JC. Conditioning Strategies for Competitive Kickboxing. Strength and
Conditioning Journal. 2008; 4:42-48. doi:10.1519/SSC.0b013e31817f19cd [Back to tex{]

BUSE GJ. Kickboxing. In: R KORDI ET AL. Combat Sports Medicine. London: Springer-Verlag;
20009. [Abstract] [Back to text]

CRISAFULLI A, VITELLI S, CAPPAI I, MILIA R, TOCCO F, MELIS F, CONCU A. Physiological
responses and energy cost during a simulation of a Muay Thai boxing match. Applied Physiology,
Nutrition and Metabolism. 2009; 34:143-50. doi:10.1139/H09-002 [Back to text]

DEL VECCHIO FB, BIANCHI S, HIRATA SM, CHACON-MIKAHIL MPT. Anélise morfo-funcional de
praticantes de Brazilian jiu-jitsu e estudo da temporalidade e da quantificagcdo das a¢des motoras
na modalidade. Movimento & Percepgdo. 2007; 5:263-281. [Full Text] [Back to text]

DEL VECCHIO FB, FRANCHINI E, DEL VECCHIO AHM, PIETER W. Energy absorbed by
electronic body protectors from kicks in a taekwondo competition. Biol Sport. 2011a; 1:75-78. [Full
Text] [Back to text]

DEL VECCHIO FB, HIRATA S, FRANCHINI E. A review of time-motion analysis and combat
development in mixed martial arts matches at regional level tournaments. Percept Motor Skill.
2011b; 1:1-10. doi:10.2466/05.25.PMS.112.2.639-648 [Back to text]

GHANBARI-NIAKI A, KRAEMER RR, SOLTANI R. Plasma nesfatin-1 and glucoregulatory
hormone responses to two different anaerobic exercise sessions. Eur J Appl Physiol 2010; 4:863-
868. doi:10.1007/s00421-010-1531-6 [Back to text]

GLAISTER M. Multiple sprint work — physiological responses, mechanisms of fatigue and the
influence of aerobic fitness. Sports Med. 2005; 9:757-777. [Abstract] [Back to text]

HELLER J, PERIC T, DLOUHA R, KOHLIKOVA E, MELICHNA J, NOVAKOVA H. Physiological
profiles of male and female taekwon-do (ITF) black belts. J Sport Sci. 1998; 3:243-249.
doi:10.1080/026404198366768 [Back to texi]

MARCON G, FRANCHINI E, JARDIM JR, BARROS NETO TL. Structural Analysis of Action and
Time in Sports: Judo. Journal of Quantitative Analysis in Sport. 2010; 6(4). doi:10.2202/1559-
0410.1226 [Back to text]

MATSUSHIGUE KA, HARTMANN K, FRANCHINI E. Taekwondo: Physiological responses and
match analysis. J Strength Cond Res. 2009; 4:1112-1117. doi:10.1519/JSC.0b013e3181a3¢c597
[Back to text]

MOREIRA A, ARSATI F, LIMA-ARSATI YB, FRANCHINI E, DE ARAUJO VC. Effect of a
kickboxing match on salivary cortisol and immunoglobulin A. Percept Motor Skill. 2010; 1:158-166.
doi:10.2466/05.06.16.25.PMS.111.4.158-166 [Back to text]

MYERS TD, BALMER NJ, NEVILL AM, AL-NAKEEB Y. Evidence of nationalistic bias in muaythai.
Journal of Sports Science and Medicine. 2006; 1:21-27. [Full Text] [Back to text]

495

| 2011 | ISSUE 3 | VOLUME 6 © 2011 University of Alicante



Silva et al. / Time-Motion analysis in Combat Sports JOURNAL OF HUMAN SPORT & EXERCISE

16.

17.

18.

19.

20.

NILSSON J, CSERGO S, GULLSTRAND L, TVEIT P, REFSNES PE. Work-time profile, blood
lactate concentration and rating of perceived exertion in the 1998 Greco-Roman Wrestling World
Championship. J Sport Sci. 2002; 11:939-945. doi:10.1080/026404102320761822 [Back to texi]
OSBORNE JW. Improving your data transformations: Applying the Box-Cox transformation.
Practical Assessment, Research & Evaluation. 2010; 12:1-9. [Full Text] [Back to text]

SILVA JJR, PICANCO LM, DEL VECCHIO FB. Duas propostas para analise da temporalidade em
lutas de percussao, estilo K1. Revista Brasileira de Ciéncia e Movimento. 2010; 4:250. [Back to
text]

TURNER A. Strength and conditioning for Muay Thai Athletes. Strength Cond J. 2009; 6:78-92.
[Full Text] [Back to text]

VAN MALDEREN K, ET AL. Time and technique analysis of a Judo fight: a comparison between
males and females. Annals of the 11th Annual Congress of the European College of Sport
Science. 2006. [Back to text]

VOLUME 6 | ISSUE 3| 2011 | 496



