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Abstract

Purpose: to determine model characteristics of the competitive activity of female
MMA mixed martial arts athletes of different weight classes.

Material & Method: the study involved 150 top female mixed martial arts
MMA fighters. Participants were divided into 3 groups according to the weight class
of 50 athletes each: Strawweight (48 kg to 52 kg), Flyweight (52 kg to 56 kg), and
Bantamweight (56 kg to 61 kg). The following methods were used: analysis of scientific
and methodological information and Internet sources; generalization of best practices;
analysis of protocols and videos of competitive activities; methods of mathematical
statistics.

Results: female athletes of each weight class have their characteristics in terms
of competitive activity indicators. Thus, the finish of the fight with a striking differential,
attempts, and accuracy of takedowns is significantly better (p<0.05-0.01) in women's
strawweight fighters. Strawweight female fighters perform a large number of sig strikes
landed, which have high accuracy, due to which they win the fight, and this is explained
by a large arsenal of technical and tactical actions. Women'’s flyweight fighters need
more time to finish the fight early. They also have the least number of sig strikes landed
during the fight, which are performed with little accuracy, and this is due to the rational
distribution of strength in a fight. Women’s bantamweight fighters conduct a large
number of knockdowns landed and submissions during the entire fight, this can be
explained by the high level of development of special endurance. It was found that the
representatives of all weight classes perform mostly distance strikes landed and their
sig head strikes landed are the best ones.

Conclusions: applying methods of pedagogical observation and mathematical
statistics allowed us to determine the structure and model characteristics of modern
competitive activities of elite female mixed martial arts MMA athletes for each weight
class. The model characteristics obtained during the study can be used to plan the
training process of qualified female athletes and to solve the issues of managing their
preparation for competitions.

AHoOTauia

lOpiit TponiH, B’auecnas PomaHeHko, Boiiuex WM. UuHapcbkuii, HaTtanis
BoiitueHko, lOnis KoBaneHko. MogenbHi xapakTepucTUKU 3mMarasbHOI AisIbHOCTi
CMOPTCMEHOK 3MilaHux epuHo6opcte MMA pisHUX BaroBux KaTeropii.
MeTa: BM3HAYMTN MOAESbHI XapakTepUCTMKN 3MarasbHOI LiSSIbHOCTI CMOPTCMEHOK
3MiwaHnx egnHobopcte MMA pisHuMx BaroBux kateropii. Martepian i metogu:
y pocniopkeHHi B3anu ydyactb 150 TONMOBMX CMOPTCMEHOK 3MillaHUx eAnMHOOOPCTB
MMA. YuyacHuui 6ynn posgineHi Ha 3 rpynn 3a BaroBuMK kateropisMmm no 50 atnetok
B KOXHIi: MiHiManbHa (Bia, 48 kr oo 52 kr), Hannerwa (Big 52 kr oo 56 kr), nerka (Big,
56 kr po 61 kr). BukopmuctoByBanucs HaCTyrnHi METOAN: aHani3 HaykKOBO-MEeTOAMNYHOT
iHpopmauii Ta pxepen IHTepHETY; y3arasbHEHHS NepenoBOro NPakTUYHOro OOCBIAY;
aHania npoTokOoniB i Bigeo3anuciB 3marasibHOI OiANIbHOCTI; METOAN MaTtemMaTuyHOiI
CTaTUCTVKN. PesynbTaTu: y CMOPTCMEHOK KOXHOT BaroBOi KaTeropii cnocTepiraioTbCs
cBOi 0COBMMBOCTI B MOKa3HMKAX 3marasbHOi OisbHOCTI. Tak 3akiH4eHHa 0ol 3a
NO3NTUBHOI PiBHML, B yaapax, Cnpobu i1 yCnilHICTb BUKOHaHHSA TENKAAYHIB AOCTOBIPHO
kpawe (p<0,05-0,01) y cnopTCMeHOK MiHiManbHOi Barn. CNopTCMEHKN MiHIManbHO1
Barn B OOK BUKOHYIOTb BENIMKY KiNbKICTb aKLEHTOBaHUX yAapiB, fKi MalTb BUCOKY
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TOYHICTb, 32 PaxyHOK 4Oro i JocsraloTb nepemMoru B 6010, Le
MOSICHIOETLCS BENNKMM aPCEHANIOM TEXHIKO-TaKTUYHUX Ail.
BinbL Yyacy ans [OCTPOKOBOro 3aBeplLueHHs1 6010 noTpebye
CMOPTCMEHKaM HaWnerwoi kateropii. Takox y HUX nig, Yac
0010 HaliMeHLLa KinbKiCTb aKLEeHTOBaHMX yaapiB Ta HEBeNnka
iX TOYHICTb, L& MOSICHIOETLCA PaLiOHaNbHVM PO3MNO4iSI0M CUJ
B 6010. CNOPTCMEHKM NErkoi Barv BUKOHYOTb BEJIMKY KiNlbKiCTb
HOKayTMPYIOLLMX yaapiB i NpoBOASATL CabMilLIEH N, Yac BCbOro
6010, Lie MOSICHIOETLCSI BUCOKUM PiBHEM PO3BUTKY CrieLiaibHOT
BUTPMBANOCTI. BcTaHoBneHo, WO npeacTaBHUL — BCiX
BaroBMx KaTeropiri Ginbll BCbOro NPOBOASATb akLEHTOBAHUX
yAapiB Ha ANCTaHUji Ta y HUX HaMkpawle yoapu npoxoasTtb B
ronosy. BUCHOBKM: 3aCTOCyBaHHA MeTOAIB Menarori4yHoro
CMOCTEPEXEHHSA Ta MaTEMATUYHOI CTAaTUCTUKN O03BOAUAU
BNU3HAYUTU CTPYKTYPY Ta MOAESbHI XapakTEPUCTUKM Cy4aCHOI
3marasibHOI  OiNbHOCTI  eiTHUX CMOPTCMEHOK 3MillaHnX
eanHobopctTB MMA aonsi KOXXHOT BaroBoi kateropii. MoaenbHi
XapakTepUCTUKKN, ki Oynn OoTpuMaHi B X0oAi A0CHIOXKEHHS
MOXHa BUKOPUCTOBYBATU O/ NMiaHyBaHHA TPEHyBaslbHOrO
npouecy kBanidpikoBaHMX CMOPTCMEHOK Ta Oas BUPILLEHI
nUTaHb KepyBaHHS iX NiArOTOBKOIO 4O 3MaraHb.

Introduction

Mixed Martial Arts is a sport that includes a variety of
ways to defend and attack in the fights. The basis of mixed
martial arts is classical wrestling (Greco-Roman and Freestyle
Wrestling, Judo, Jujutsu, etc.) and classical striking technique
(Boxing and Kickboxing) (Sohor & Pityn, 2017; Tropin et al.,
2021).

The popularity of MMA in the world and the growing
competition among fighters require careful study of the
competitive activities of leading athletes to find new ways
to improve the effectiveness of the training process and
competitive activity (Katykhin et al., 2021; Latyshev et al.,
2021).

The competitive activity of athletes in contact martial arts
has a high motor activity, which requires a fighter to show the
ability to perform various technical and tactical actions with a
high degree of accuracy and adequacy of the strategy of the
entire fight.

The level of technical and tactical actions of a fighter
mainly determines his success in a competitive duel. Scientific
and methodological support for the training of qualified martial
artsrequires, above all, the choice of the most effective actions
and their further improvement. This is since the composition
and structure of effective technical and tactical actions are
changing rapidly in sports practice. To train qualified athletes
it is important to timely inform about the promising areas of
development of a particular type of martial arts (Romanenko
et al., 2020; Starikov et al., 2021).

In mixed martial arts MMA, there is a very large number
of techniques from different types of martial arts. It plays a
key role in the way how an athlete can combine different
disciplines and change from striking technique to wrestling
(Pityn etal., 2013; James et al., 2017).

In terms of preparing for competitions, some mixed
martial arts fighters try to conduct most training sessions
in basic classical types (boxing, kickboxing, or wrestling),
mistakenly try to adjust this technique to the rules of mixed
martial arts, which violates the principle of competition,
its structure and also the content of athletes’ preparation
program.

Analysis of competitive activity in mixed martial arts MMA

is essential for predicting the success of skilled athletes, which
is extremely important and relevant at the present stage of their
development.

Purpose ofthe studyisto determine model characteristics
of the competitive activity of female MMA mixed martial arts
athletes of different weight classes.

Material and Methods of the research

Participants: The study involved 150 top female athletes
of mixed martial arts MMA, who have their records in terms
of competitive activity. These figures reflect the statistics of
all fighters in the UFC 28 tournament (since 2000) up to date
(UFC 28 was the first tournament to apply the Unified Rules of
MMA). Participants were divided into 3 groups according to
the weight class of 50 athletes each: Strawweight (48 kg to 52
kg), Flyweight (52 kg to 56 kg), and Bantamweight (56 kg to
61 kg). The initial data on the performances of the strongest
female athletes in mixed martial arts MMA are taken from
the UFC sites (http://statleaders.ufc.com/ru/fight?weight_
class=WSW; https://fightnews.info/rejtingi-mma).

Methods. The following methods were used in the study:
analysis of scientific and methodological information and
Internet sources; generalization of best practices; analysis
of protocols and videos of competitive activities of female
fighters; methods of mathematical statistics.

Procedure. 150 title fights were analyzed, including 50
fights in the strawweight, flyweight, and bantamweight weight
classes. To analyze the competitive activity the following
indicators were investigated: time of the fight (s); the total
number of performed and missed significant strikes in the
fight (number); the number of takedowns and submissions
attempts in the fight (number); sig strike accuracy (was
determined by dividing the number of effective strikes by
the number of sig strikes landed and multiplied by 100 %);
the accuracy of takedowns (was determined by dividing the
number of successful takedowns by the number of takedowns
attempted and multiplied by 100 %).

Takedown is taking an opponent to the ground. At the
same time, each of the fighters tries to take a dominant
position to further strike or successfully conduct choking
techniques.

Submission occurs when one of the opponents admits
his defeat. A feature of the submission - is a victory achieved
through painful, or suffocating holds, as a result of which
one of the fighters gives up, visibly tapping the floor or the
opponent with the hand or in some cases with the foot, or
verbally.

Statistical analysis of the obtained data was performed
using the licensed program MS Excel (2010). Indicators of
descriptive statistics were determined: arithmetic mean,
standard deviation, and mean absolute error (Antomonov,
2006). The significance of mean differences was assessed
with Student’s t-test; withdrawal was considered reliable at
(p<0.05).

Results of the research

Table 1 presents the model characteristics of the
competitive activity of female mixed martial arts MMA athletes
of different weight classes.

The analysis of the data obtained showed that women’s
bantamweight fighters spend less time finishing the fight
early and have the fastest knockout (technical knockout), and
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Table 1

Model characteristics of the competitive activity of female mixed martial arts MMA athletes of different

Ne Indicators

1
2
8
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Fastest Finish, s

Fastest Submission, s

Latest Finish (time left until the end of the fight), s
Latest KO/TKO (time left until the end of the fight), s
Latest Submission (time left until the end of the fight), s
Striking Differential, number

Largest Comeback Finish, number

Sig Strikes Landed, number

Sig Strikes Attempted, number

Sig Strike Accuracy, %

Distance Strikes Landed, number

Sig Clinch Strikes Landed, number

Sig Grounded Strikes Landed, number

Sig Head Strikes Landed, number

Sig Body Strikes Landed, number

Leg Kicks Landed, number

Takedowns Landed, number

Takedowns Attempted, number

N
o

Takedowns Accuracy, %

N
=K

Submission Attempts, number

weight classes (n=150 fights)

Fastest KO/TKO (knockdowns/technical knockdowns), s

Weight class
Strawweight Flyweight Bantamweight
(n=50 fights) (n=50 fights) (n=50 fights)
X+m X+m X+m
69,7+8,911 116,4+13,05 51,312,043
122,4+28,61' 223,9+25,62 69,9+15,78 3
118,0+10,93 129,8+11,07 128,7+29,83
117,2+14,66 132,2+27,32 69,5+13,812
113,0+23,22 164,6+22,87 112,3+20,50
134,3%14,6 99,8+27,14 80,6+6,83 2
107,6+6,03 76,8+4,96 79,9+£7,522
11,5%£4,19 7,0£1,97 15,942,333
176,6+8,83 151,4+10,76 157,9+9,56
365,2+10,862 357,4+16,74 327,0£13,16
73,7%1,61 70,3%1,70 71,4%+1,13
154,6+8,36 138,5+11,40 139,748,40
50,8+2,77! 27,9+1,82 44,5+5,09°
49,9+4,76 42,0+5,67 41,3%£2,56
100,9+2,25 115,1+10,61 110,7+8,63
48,6+1,57 43,0£2,48 42,1+3,14
55,915,142 43,7+3,62 36,6+2,84
6,6+0,58 5,8+0,33 5,5+0,31
14,7+0,60 12,0+0,60 12,0+0,892
54,5+5,98 26,54+5,09 ' 29,76+7,24 2
3,9+0,35 3,2+0,36 3,2+0,2

Note: 1 - the differences between groups 1 and 2 are accurate (p<0.05); 2 — the differences between groups 1 and 3

are accurate (p<0.05); 3 — the differences between groups 2 and 3 are accurate (p<0.05).

women’s strawweight fighters conduct the fastest submission.
Women'’s flyweight athletes need more time to finish the
fight early, and they also need more time at the beginning
of the fight to perform a knockout (technical knockout) and
submission.

Time indicators of competitive activity «Latest Finish»,
«Latest KO/TKO», «Latest Submission» are higher in women’s
bantamweight athletes, and indicators «Latest Finish», and
«Latest KO/TKO» are the lowest in women'’s flyweight fighters

70

and «Latest Submission» in women'’s strawweight.

Women's strawweight fighters finish the fight early with
the largest striking differential, and the largest comeback
finish is observed in women’s bantamweight fighters. These
indicators are the lowest for women’s flyweight athletes.

Women’s strawweight fighters perform a large number
of significant strikes accuracy in the fight. Women'’s flyweight
athletes have the lowest number of significant strikes landed
that reach the goal and low accuracy strikes.

60
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£

30

20

10 +
0

Strawweight

EDistance Strikes Landed

SigClinch Strikes Landed

Flyweight Bantamweight

Weightclass

M Sig Grounded Strikes Landed

Figure 1. Ratio of the number of significant strikes in different positions at fighters

of different weight classes, %
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Weightclass
M Sig Head Strikes Landed SigBody Strikes Landed HlegKicks Landed
Figure 2. Ratio of the number of significant strikes to different targets at fighters
of different weight classes, %
Submission attempts, takedowns attempted and considering the future opponent.

takedowns accuracy are better conducted by women’s
strawweightfighters. Theseindicators do notdiffer significantly
in women'’s flyweight and bantamweight athletes.

Fighters of all weight classes perform mostly distance
strikes landed (Fig. 1) and sig head strikes (Fig. 2), this is due to
the high possibility of knocking out the opponent.

Discussion

Many scientists have analyzed the competitive activity
in various types of martial arts, so Aleksyeyev et al. (2021)
analyzed the competitive activities of veteran judokas and
established the motivation and psycho-emotional state of the
athletes.

Khatsayuk et al. (2020) conducted a study of the
technical arsenal of highly qualified MMA mixed martial arts
fighters using the Katsumoto Martial Arts Express Computer
Analysis System and divided all athletes into two groups of
wrestlers and strikers.

Basing on competitive activity Boyko et al. (2014)
established the main technical and tactical actions in the rack,
which are carried out by elite freestyle wrestlers.

Ouergui et al. (2014) analyzed the temporal structure of
high-level kickboxing fights and provided practical guidance
on how to structure training sessions to mimic competitive
physical activity.

Tunnemann (2017) examined the final fights in three
styles of wrestling (Greco-Roman, Freestyle, and Women'’s)
at the 2012 and 2016 Olympic Games and recommended
the concepts for improving technical and tactical training
to develop more attractive methods for the spectacle of
wrestling.

According to James et al. (2017), the indicators of
competitive activity of mixed martial arts MMA fighters
were processed using statistical methods and found
that wrestling activity and accuracy of technique were of
particular importance to achieve victory in mixed martial arts
competitions of the elite level.

Models were also made with the help of competitive
activity analysis, so Boychenko (2017) developed models
of technical and tactical training of karate specialists in the
«power” and “tempo” manner of fighting and offered training
tasks for them.

Katykhin et al. (2021) determined the profiles of the
strongest mixed martial arts MMA fighters with TOP-10
regardless of weight and found that the strongest fighters
had individual equipment and made a tactical plan of the fight

Martsiv (2015) developed model characteristics of
indicators of boxers’ competitive activity for the specialized
basic training phase and recommended approaches to
improve various aspects of athletes’ training.

Slimani et al. (2017) identified models of elite kickboxers
based on gender, weight class, rounds, and match outcome
and found that training programs needed to be adapted
to the specific requirements of weight class and gender
of kickboxers to improve technical and tactical skills that
increase the athlete’s chances of winning.

Tropinand Chuev(2017)developed modelcharacteristics
of technical and tactical training of elite Greco-Roman style
wrestlers based on which evaluation criteria were developed.

Miarka et al. (2018) highlighted the features and time
parameters of each round of mixed martial arts MMA fighters.
Basing on them it was found that the minimum time spent on
low-intensity bouts in the rack, regardless of the round, and
the strength of action on the ground in the first and second
rounds, increase the probability of success in professional
MMA fights. These factors are important for the development
of a program to improve technical and tactical training.

Summing up, we can say that the process of training
qualified female mixed martial arts MMA fighters should be
based on the laws of competition and model characteristics of
the bestfightersintheworld. Ifthese conditionsare met, thereis
a high probability of forming an effective style of confrontation
at the stage of preparation for higher achievements.

Prospects for further research will be aimed at developing
sets of tasks for women'’s fighters, considering the features
of the model characteristics of competitive activities of mixed
martial arts MMA athletes of different weight class and their
implementation in the training process.

Conclusions

Applying methods of pedagogical observation and
mathematical statistics allowed us to determine the structure
and model characteristics of modern competitive activities of
elite mixed martial arts MMA fighters for each weight class.
The model characteristics obtained during the study can
be used to plan the training process of qualified athletes
and to address issues of managing their preparation for the
competitions.

Our results showed that athletes of each weight class

have their characteristics in terms of competitive activity. Thus,
the finish of the fight with a striking differential, attempts, and
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accuracy of takedowns is significantly better (p<0.05-0.01) in
women's strawweight fighters than in women’s flyweight and
bantamweight. Strawweight female fighters perform a large
number of sig strikes landed, which have high accuracy, due
to which they win in the fight, and this is explained by a large
arsenal of technical and tactical actions.

Women'’s flyweight fighters need more time to finish the
fightearly. Theyalso have the leastnumber of sig strikeslanded
during the fight, which are performed with little accuracy, and

this is due to the rational distribution of strength in a fight.

Women'’s bantamweight fighters conduct a large number
of knockdowns landed and submissions during the entire
fight, this can be explained by the high level of development
of special endurance.

It was found that the representatives of all weight
classes perform mostly distance strikes landed and their sig
head strikes landed are the best ones, this is due to the high
possibility of knocking out the opponent.
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