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Abstract:

Background: Correction of the training system in various sports based on the previous competition results
analysis is a common practice allowing to quickly increase the training level. However, such studies have not
been conducted in MMA for athletes who primarily use a wrestling or striking style of fighting. The purpose of
the study was the development and practical implementation of an integral methodology for improving the pre-
competition training of athletes, taking into account their fighting style, based on the analysis of the previous
competitions results. Material and methods: 10 athletes of the Ukrainian national MMA junior team (16-17
years old) took part in the study. At the first stage of the study, the training process of the pre-competition
mesocycle and the 2022 European MMA Championship results were analyzed. At the second stage, the
methodology for correcting the training process was developed and implemented during 2 months of pre-
competition preparation for the 2022 MMA World Championship. At the third stage, there was a comparative
analysis of the athletes’ performance results in both competitions. Results: The study showed that using the
"classical" method of pre-competition preparation for the European Championship contributed to the fact that
during the competition, 68.7% of the fights were won. The use of the experimental methodology for two months
of training contributed to the development of maximal strength by 8.8% in athletes with wrestling style and by
20.6% in athletes with striking style of fighting. The practical implementation of increasing the adaptive body
reserves during pre-competition training was carried out during the World Championship. 84.4% of the total
number of fights were won. At the same time, the number of fights, which ended early by knockout, painful or
choke hold, or with a clear advantage, increased by 19.0% compared to the results of the European
Championship. Conclusions: The use of the integral training method allowed increasing the implementation of
technical skills and functional capabilities of athletes, taking into account their style of fighting in competitive
activities.

Keywords: training process, mesocycle, fighting style, MMA, competitions.

Introduction

The modern tendency of MMA development in the world, the use of individual mechanisms for
optimizing tactical-technical and physical training indicate the need to find a comprehensive system for
improving the training process. The development of innovative methods for increasing functional capabilities,
the involvement of additional systems of effective energy supply, the growth of adaptive body reserves, will
allow athletes to be as competitive as possible during fights (Alzhanov et al., 2021; Barley & Harms, 2021; Kirk
et al., 2021). One of the main aspects of the success of mixed martial arts fighters is the maximum and quick
implementation of the adaptive body potential in fights due to powerful technical strikes. The ability to increase
the power of attacking and counter-attacking kicks due to the growth of power capabilities is one of the priority
tasks of coaches and leading scientists (Chernozub et al., 2018; Fernandes et al., 2018; Iglesias-Soler et al.,
2021). In recent years, a number of scientists have paid close attention to the study of the problem of effective
implementation of the results of training activities in the competitive process, taking into account the fighting
style in MMA (Beranek et al., 2020; James et al., 2020; Manolachi et al., 2020).

The mechanism of applying the main patterns for improving training activities at the pre-competition
stage, taking into account athletes’ individual characteristics, has not been sufficiently studied in MMA (Bueno
et al., 2022; Folhes et al., 2022). Solving this issue is complicated by a variety of factors concerning training
activities and their variability, which depend on the nature of adaptive body changes in athletes (Brechney et al.,
2021; Dunn et al., 2022; Polechonski et al., 2022). One of the important directions of improving pre-competition
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training is the search for effective ways to increase the body functional capabilities using various strength
training programs (Chernozub et al., 2019; Kirk et al., 2020; Giboin & Gruber, 2022). In most cases, MMA
athletes and coaches use classical methods, principles, and sets of strength exercises for boxing and freestyle
wrestling. At the same time, they do not consider the fact that most athletes use a wrestling or striking style of
fighting. This indicates the need to use load modes different in volume and intensity for both styles. This
justification is related to the adaptation processes in athletes’ bodies, which take place while using load modes of
different intensity and energy supply (Omcirk et al., 2021; Camarco et al., 2022; Folhes et al., 2023).

To correct the training system in various sports based on the analysis of the previous competitions
results is a common practice allowing to increase the level of training in a short time. An in-depth analysis of
punch combinations, choke or painful hold, powerful counterattacks that did not lead to early victory in MMA
fights is one of the main ways to improve the training system (Stellpflug et al., 2022; Tota & Wiecha, 2022). The
problem of reducing the number and vividness of victories in MMA fights is the inconsistency of the training
process and realizing the individual characteristics of athletes during fights. Only the ability to combine the
athlete's individual technical skill, the development of his muscle strength and adaptive body reserves into a
single integrated system will allow to achieve the desired result (Pavelka et al., 2020; Chernozub et al., 2022;
Vecchio et al., 2022). The growing demands for competitive activity in MMA require scientists to develop
innovative methods of improving pre-competition training to increase functional capabilities (Liu et al., 2022;
Gottschall & Hastings, 2023). Implementation of the adaptive body potential and athlete’s technical skill is one
of the key factors that influence on the structure and orientation of these methods. The splendor of MMA fights
depends on the technical skill of knockouts, painful and choke hold performed by the athletes. The effectiveness
of implementing strikes and wrestling elements during fights depends on the level of strength capabilities
development and adaptive body reserves (Giboin & Gruber, 2022; Antonietto et al., 2023). However, there have
been no research in MMA, which would allow clearly determining the most effective methods of training
athletes with a wrestling or striking style of fighting. The purpose of the study was the development and practical
implementation of an integral method for improving the pre-competition training of athletes, taking into account
their fighting style and analysis the previous competitions results.

Material & methods

Participants A series of experimental studies took place in 2022 during the European Championship (Georgia,
Thilisi) and the MMA World Championship (USA, Nashville) among juniors (under 18). Research also took
place during the pre-competition mesocycle before the 2022 World Championship in "Saigon" sports club in
Chernivtsi (Ukraine). The Ukrainian junior MMA national team took part in the study. The team consisted of 10
men aged 17+0.29 years, 5 athletes used a wrestling fighting style, and other 5 participants used a striking style.
Their MMA experience is 4+0.34 years. In accordance with the ethical standards of the Helsinki Declaration, the
research algorithm and methods were approved by the ethical committee for biomedical research at Lesya
Ukrainka Volyn National University. The study participants provided written informed consent according to the
recommendations of biomedical research ethics committees, (WHO Regional, 2000).

The competitive activity analysis During the competitive activity, the reasons for winning or losing the fight
were determined. Considering that the team place depends on the total number of victories, their early
completion is a priority task for the athletes. In the process of research, the following indicators were monitored:
the number of early victories obtained by knockout, painful and choke hold, technical knockout and by clear
advantage; number of victories by points. The number of defeats with similar parameters were controlled in
fights conducted by the research participants.

Maximal muscle strength The development of the maximum muscle strength (IRM) of the athletes was
determined before and after 2 months of using the integrated method of improving pre-competition training.
During the research, the 1 RM indicator was determined during the following exercises: Smith bench press
(pectoral muscles); traction for the head on the block (back muscles); leg press on the block (leg muscles); bench
press from behind the head while sitting on a block (deltoid muscles). All exercises were performed in
simulators and blocks to reduce the possibility to injure.

Analysis of pre-competition training in MMA Pre-competition training in MMA is evaluated according to the
following criteria:

— the mastery level of striking and wrestling techniques and the effectiveness of their implementation in fights;

— the ratio of the functional body capabilities in athletes with the power of attacking and counter-attacking
actions;

— a method of the training process correction based on the analysis of the previous competitions results and the
training process before them;

— compliance of the training load amount with the physiological processes of adaptation considering the
peculiarities of the athlete's style of fighting.

Experimental design At the first stage of the study, the training process of the pre-competition mesocycle and
the performance results at the 2022 European MMA Championship were analyzed. At the second stage, the
methodology for correcting the training process was developed and implemented during the 2 months of pre-
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competition training for the 2022 MMA World Championship. At the third stage, there was a comparative
analysis of the results of the athletes' performance in these competitions.

Statistical analysis Statistical analysis of the research results was performed using the IBM *SPSS*Statistics 26
program package (StatSoftInc., USA). Median, lower and upper quartiles, interquartile range (IQR) were
determined. The Kolmogorov Smirnov test was used to determine the normal distribution. The G-Power 3.1.96
program was used to calculate statistical power (determining the smallest sample size for the study). The sample
size was evaluated using statistical tests: Wilcoxon signet-rank test (one sample case); ANOVA: repeated
measures, between factors.

Results

Figure 1 presents the integral method developed for improving the process of pre-competition training
in Mixed Martial Arts. The presented technique was developed on the basis of the pre-competition training (for
the 2022 European MMA Championship) analysis and the results of competitive activities. The following
indicators of pre-competition training were evaluated: the volume and intensity of training loads, the values of
power load components aimed at increasing functional capabilities and the level of maximum strength, the
duration of each load until full muscle fatigue aimed at increasing adaptation reserves. Having analyzed the
results of the last competitions, we determined the major factors on which the correction of this methodology
depends: the total number of victories obtained in fights; the number of victories by knockout and technical
knockout; the number of victories by painful and choke hold; the number of victories by a clear advantage.

The system for improving the pre-competitive training

of MMA athletes

The degree of realization of technical skill and the level of functionality
in the process of competitive activity

¥

The total number of victories | " Evalu?.mon ofthg performanc.g Slechlotes — Number of victories by
. in the previous competitions
in fights clear advantage
‘/ / \ \‘
Number of victories Number of victories by
by knockout Number of victories Number of victories technical knockout
by painful hold by choke hold
The method of correcting the training process in the pre-competitive mesocycle based on the
analysis of the results of previous competitions and the characteristics of the training system
For athletes who use the wrestling style For athletes who use the striking style
of fighting during competitions of fighting during competitions
| Correction of the load intensity mode |
rd \
«  strength training loads of medium intensity are used; +  strength training loads of high-intensity are used;
0 projectile working mass is 70-72% of 1 RM; 0 projectile working mass is 85% of 1 RM;
«  the duration of a set is no more than 60-70 s until the +  the duration of a set is not more than 30 s until the complete
complete fatigue of antagonists and syner gists muscles; fatigue of antagonists and syner gists muscles;

recovery time between sets is 50 s;
total duration of strength training 30 minutes.

[ recovery time between sets is 40 s;
[ the total duration of strength training is 35-40 minutes.

¥
| Correction of a complex of training exercises
» \
using strength exercises for muscle groups involved in the using strength exercises for muscle groups involved in the
performance of wrestling elements (throws, pain and choke performance of basic punches and kicks (with perfect technique),
holds) and performing the function of stabilizing muscles; the taking into account the individual characteristics of the athlete
principle of "negative repetitions” is used (anthropometric and morphofunctional indicators); the principle
of "preliminary fatigue of the antagonist muscles" is used
\{

Adaptive body changes in athletes as a result of the
training process correction

> Su
[ strength training loads contribute to an increase in the number 0 power loads are aimed at increasing the number of moving
of synergistic muscles (inter 1 dination) involved in the units in the muscles (intramuscular coordination) that take
process of performing the exercise; part in the process of performing the exercise;
0 the adaptive reserve increases (the amount of glycogen in the 0 the adaptive body reserve increases (the amount of creatine
working muscles) in conditions of the anaerobic-lactate regime phosphate in working muscles) in conditions of anaerobic-alactate
of energy supply energy supply regime

Increasing adaptive body capabilities in athletes and their implementation during
competitive activity, depending on the style of fighting

Fig. 1. An integral method for improving pre-competition training of athletes in Mixed Martial Arts
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The chief component of this technique is an integral approach to the implementation of technical skill
and the level of functional capabilities during the competition, taking into consideration the peculiarities of the
processes of adaptation to physical stimulus. The presented method primarily analyzed the features of the pre-
competition training system, considering the style of fighting (wrestling or striking) used by the athlete in
competitive activities. Correction of training load indicators and training exercises depend on adaptive body
changes in athletes, which occur in response to this stimulus. Increasing the adaptive body capabilities in athletes
and implementing them in competitive activities depending on their fighting style is the main goal of the
developed integral pre-competition training method.

Figure 2 shows the changes in maximum muscle strength indicators in athletes of wrestling and striking
style of fighting during the study.
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block the head while sitting on a
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Fig. 2. Changes in maximal muscle strength (1 RM) during control exercises in athletes using a
wrestling (A) and striking (B) fighting style

The results revealed at the beginning of the study indicated that athletes who used two different fighting
styles had an almost identical level of maximal strength development. Only the power capabilities of the leg
muscles during the "leg press on the block" exercise were 15.2% (p<0.05) higher in athletes with a striking style
of fighting compared to the athletes with wrestling style of fighting.

The analysis of the results obtained after two months of training using the proposed integral pre-
competition preparation method showed positive dynamics in all study participants. The greatest increase in the
1 RM indicator by 29.1% (p<0.05) was found while performing the exercise "bench press from behind the head
while sitting on a block" in athletes of the striking style of fighting. The smallest increase by 7.5% (p<0.05) was
observed in athletes of the wrestling style during the exercise "Smith's bench press". The research revealed that
the studied indicators increased by an average of 2.3 times in athletes with striking style of fighting compared to
the results of other participants.

The comparative analysis of the performance of the youth national team of Ukraine at the 2022
European and World MMA Championships is shown in fig. 3. The analysis is based on the results of quantitative
indicators of victories and defeats.
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Fig. 3. Comparative analysis of the performance of the youth (men under 18) national team of Ukraine
at the 2022 European and World MMA Championships

The results of competitive activity indicated that during the European Championship athletes won in
68.7% of fights. After using the integral method in the pre-competition mesocycle for 2 months, the percentage
of victories in fights during the World Championship increased to 84.4%.

The quantitative difference of victories and defeats obtained by knockout, painful and choke hold
differs significantly during both competitions, which are considered in this work. During the European
Championship, the largest number of victories (18.7% of the total number of fights) were obtained by counting
points. The lowest percentage of victories in these competitions (6.2%) was obtained by technical knockout and
by a clear advantage. The biggest number of defeats (9.3%) were based on the results of counting the points. At
the World Championship, most victories (20.0% of the total number of fights) were got by knockout. The lowest
percentage of victories (8.8%) was obtained during the performance of choke hold and technical knockout. The
highest number of defeats (4.4%) during these competitions was registered during knockouts.

Discussion

The study is devoted to researching the impact of the developed integral method of pre-competition
training in MMA on increasing the adaptation reserves of athletes and their implementation in competitive
activities. The comparative analysis of the 2022 European and World MMA Championships results of the
Ukrainian youth national team was conducted, taking into account the pre-competition training peculiarities. The
presented work is one of the few researches that study the mechanisms of improving the training process in
MMA, depending on fighting style (Chernozub et al., 2019; Liu et al., 2022). The results indicated that during
pre-competition training, the correction of load regimes and sets of exercises must be carried out taking into
consideration the processes of adaptation to the relevant stimuli. The obtained results will contribute to the
improvement of the pre-competition training and search for optimal loads in pre-competition mesocycles. It will
help to better understand the principle of developing an integrated method for pre-competition training based on
the analysis of competitive and training activities.

The lack of uniform mechanisms for improving the training process of athletes with a striking and
wrestling style of fighting is one of the unresolved problems of the pre-competition training system in MMA.
The search for effective mechanisms of the implementation of technical mastery in combination with the level of
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athletes' adaptive body reserves is one of the most controversial scientific problems in MMA (Dunn et al., 2022;
Antonietto et al., 2023).

The research results showed that athletes of the striking style who used high-intensity strength training
loads and the principle of "premature fatigue of the agonist muscles" achieved the greatest increase in the
maximum strength development. Their changes in 1 RM indicator exceeded the results of athletes who used
medium intensity loads and the principle of "negative repetitions" by 2.3 times. The obtained results confirmed
the data of scientists (Tota Wiecha, 2022) regarding the increase in the level of intermuscular coordination and
adaptation reserves (the amount of muscle glycogen) when using medium intensity training loads. High-intensity
loads are aimed at increasing the activity of mobile units and the amount of creatine phosphate in working
muscles in conditions of anaerobic-alactate type of energy supply. The accelerated development of the maximum
muscle strength indicator occurs due to the increase in intra-muscular coordination and the improvement of the
creatine phosphokinase mechanism of ATP resynthesis (Chernozub et al., 2022).

The analysis of the competition results showed that using of the proposed methodology in the pre-
competitive mesocycle allowed to increase both the number of victories and the splendor of fights. The
concentration on the style of fighting and correction of the training process increased the number of victories by
knockouts, painful hold and by clear advantage. The obtained results complement the works of scientists who
were involved in the processes of adaptive body changes in MMA athletes in conditions of anaerobic load
regimes (Antoniettd et al., 2023; Gottschall & Hastings, 2023). These experts claim that high-intensity power
loads in the conditions of the anaerobic-alactate mode of energy supply contribute to the growth of explosive
power. It is possible that these adaptive changes in the muscles contribute to the increase in the number of
knockouts performed by striking style athletes. Loads of medium intensity, which contribute to increasing the
level of intermuscular coordination, are primarily aimed at developing strength endurance and increasing
adaptation reserves (Chernozub et al., 2019; Giboin & Gruber, 2022). The adaptive body changes in athletes of
the wrestling style of fighting contribute to an increase in the number of premature victories by painful hold and
by a clear advantage. The data presented in this paper complement the research results of the above scientists and
reveal one of the most controversial issues regarding the search for effective ways to improve pre-competition
training in MMA.

Conclusions

The use of an integral method for improving pre-competition training allowed quick mobilizing of the
athletes’ adaptive reserves taking into account their style of fighting. The proposed mechanism for correcting
load regimes, depending on the wrestling or striking style of fighting, contributed to an increase in competitive
performance by 15.7% after two months of training. Changes in the system of pre-competition training also
contributed to the growth of the maximum strength indicator by 2.5 times over the same period of time. The
practical implementation of the proposed method positively influenced the number of early victories by
knockout, painful hold, and by a clear advantage.

Application of the research results into the system of pre-competition training and competitive activity
will allow to find effective ways to optimize loads depending on athletes’ style of fighting. Using the developed
training methodology allows to increase the degree of implementing technical skill and individual characteristics
of athletes in competitive activities to ensure the processes of long-term adaptation.

The obtained results reveal one of the important problems in MMA related to the search for the optimal
set of technical elements of special striking and wrestling training for each athlete. An important criterion for the
effectiveness of applying technical elements in athletes of the striking or wrestling style of fighting is the
correspondence of the adaptation body reserves to the volume and intensity of training loads. The developed
mechanisms for correcting load regimes and sets of training exercises will contribute to the maximum realization
of the functional potential of athletes in competitive activities depending on the style of fighting.
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