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Abstract

Purpose. Purpose: to generalise and systematise contemporary
scientific approaches to the analysis of competitive activity in boxing.

Material and methods. The study was based on the analysis and
synthesis of modern scientific and methodological sources devoted
to the investigation of boxers’ competitive activity. The literature
search was conducted using scientometric databases (in particular
Google Scholar), open-access scientific repositories, and specialised
international journals, applying relevant search queries in both
Ukrainian and English. Scientific articles, systematic reviews, and
dissertation studies addressing technical-tactical, physiological,
biomechanical, and psychophysiological aspects of competitive
activity in boxing were included in the analysis. Comparative and
structural-logical methods were used to systematise the selected
sources and to identify the main research directions.

Results. The analysis of scientific literature demonstrated that
contemporary studies of competitiveactivity inboxingare characterised
by a comprehensive and multidimensional approach. The key research
areas include the identification of performance indicators, analysis
of technical-tactical actions, determination of factors influencing
victory, and the impact of athletes’ individual characteristics. It was
established that the most informative indicators of performance are
the number and accuracy of punches, the effectiveness of offensive
and defensive actions, as well as the variability of technical-tactical
decisions during a bout. The findings indicate that successful boxers
demonstrate higher technical efficiency, greater attacking activity,
and more rational tactical behaviour. At the same time, competitive
activity indicators vary depending on athletes’ qualification level, sex,
age, and weight category. Additionally, a growing body of research
focuses on physiological, biomechanical, and psychophysiological
aspects, expanding the understanding of the structure of competitive
performance in boxing.

Conclusions. The generalisation of modern scientific approaches
allows competitive activity in boxing to be considered as a
multifactorial system formed by the interaction of technical-
tactical, functional, and psychophysiological components. Technical
efficiency, punch accuracy, and activity volume are identified as the
most significant determinants of performance. At the same time,
current research trends highlight the need for integrating different
analytical approaches, which provides a basis for improving the
objectivity of performance assessment and optimising the training
process in boxing.

Keywords: boxing; competitive activity; technical-tactical
performance; performance indicators; time-motion analysis.

AHoTauifa

CyyacHi HaykoBi migxoaum 10 3MaraJibHoi

MAILHOCTI B 00KCi

aHaJIi3zy

Iranareii /I.B., loraninens O.J1., Byraiios M.JL.,
IOpuenko O.A., SInimescbkuii 10.B.

Meta. MerTa: 3niiiCHUTH y3araJbHEHHS Ta CHCTEMATH3aLliI0 Cy4acHUX
HayKOBHX II/IXO/IIB J10 aHAJIi3y 3MarajibHOI JisJIbHOCTI y GOKCI.

Marepian i meroau. [locnimkenns 6a3yBanocst Ha aHali3i Ta y3a-
TaJIbHEHHI Cy4aCHHMX HayKOBO-METOAMYHHUX JKEpPEN, NMPUCBIUCHHX
BHBUYCHHIO 3MarajibHoi JisuTbHOCTI OokcepiB. [lomryk HaykoBHX ITy-
Omikamiil 3IifiCHIOBaBCS B €JIEKTPOHIB HAYKOMETPHUHIM 0a3i TaHUX
(3okpema Google Scholar), BITIKpUTHX HAayKOBHX PEMO3UTOPIsLX Ta
npoUTEHUX MDKHAPOJHUX BUJIAHHSX 13 BUKOPHUCTAHHSM PEJIEBAHT-
HHX IOIIYKOBHX 3allUTIB YKPATHCHKOIO Ta aHIIIHChKOIO MoBaMu. J[o
aHaJi3y BKJIIOYAJMCSA HAYKOBI CTATTi, CUCTEMAaTH4HI OIVISAN Ta JHC-
epTamiiHi JOCHTIKEHHS, [0 BUCBITIIOIOTh TEXHIKO-TAKTUYHI, (i3i-
oJoriuHi, 6ioMexaHi4Hi Ta TCUX0(]i310JIOTivHI aCIEeKTH 3MarajibHOl
nisutbHOCTI y Ookei. s cucremaru3anii JHKEpen 3aCTOCOBAHO Me-
TOZW TIOPIBHSUIBHOTO Ta CTPYKTYPHO-JIOTIYHOTO aHATI3Yy, IO J03BO-
JIMJI0 BHOKPEMHTH OCHOBHI HANpPSMH JIOCHIUKCHb 1 y3arajJbHUTH 1X
pe3yJibTaTH.

Pe3yabraTn. AnHani3 HayKkoBOi JiTepaTypu IOKa3aB, IO Cy4YacHi
JOCTIDKEHHS 3MarajbHOI AiSIIBHOCTI Y OOKCI MalOTh KOMIUIEKCHHUN
XapakTep 1 OXOILUTIOIOTh IIMPOKHH CIIEKTP HAIPSIMIB, CEPET IKUX KITFO-
YOBE MiCIIe 3aliMalOTh BU3HAYEHHS! IOKa3HUKIB e()eKTUBHOCTI, aHAIII3
TEXHIKO-TaKTHYHHUX [iif, BUBUCHHS (PAKTOPiB MEPEMOTH Ta BILUIUBY
IHIUBIyallbHUX XapaKTepPUCTUK CHOPTCMEHiB. BcraHoBieHo, 1o
IIPOBITHUMH MOKa3HUKAMHU PE3YJIBTaTHBHOCTI € KUIbKICTh 1 TOYHICTH
yaapiB, e(eKTUBHICTh aTaKyBalbHUX 1 3aXHUCHUX Jil, a TAKOX Bapi-
ATUBHICTh TEXHIKO-TAKTUYHUX DIlllEHb y IMOEANHKY. Y3arajJbHEHHs
JTAHUX CBIIYNTH, IO MEPEMOXI]l XapaKTEePU3YIOThCS BHIINM PiBHEM
TEXHIYHOi e€()eKTHBHOCTI, OIIBIIOI0 aTAKyBaJbHOIO aKTHBHICTIO Ta
PpAalliOHATBHIIIIOW TAKTHYHOI MOBEIIHKOW. BopHowac miaTBepmke-
HO, IO ITOKA3HHKH 3MarajbHOI JiSUIBHOCTI BapilolOTh 3aJISKHO BiJ
piBHA kBamidikarmii, cTari, BiKy Ta BaroBoi KaTeropii CIIOPTCMEHIB.
OxpeMo BiZ3HAUCHO aKTUBHUII PO3BUTOK JIOCII/PKEHB, OB’ A3aHUX i3
¢izionoriyanMH, O0iOMEXaHIYHUMH Ta ICUXO(]i310IOTIYHIMH TTOKa3-
HHUKaMH OOKCEpIB, 110 PO3IIMPIOE YSABICHHS PO CTPYKTYPY 3Marab-
HOI JisUIBHOCTI.

BucHOBKH. Y3araJbHEHHS Cy4acHHX HAyKOBHX IIJXOIB J03BOJISIE
pO3IIIsiAaTH 3MarajibHy JIisUTBHICTD Y OOKCI SIK 0araTOKOMIIOHEHTHY
cucTeMy, o (GOpPMYETHCS IiJT BIUIMBOM TEXHIKO-TAaKTUYHHX, (yHKITI-
OHAJIBHUX 1 TMcUX0(i3ioNnoriyHNX YMHHKKIB. HaitOinbm iHGopmaTHB-
HUMH TIOKa3HUKAMH YCIIIIHOCTI BUCTYITY € TeXHi4Ha e()eKTUBHICTb,
TOYHICTH 1 00CST BUKOHAHHX Jiif. BomHOoYac cyvacHi TeHICHIIT po3-
BHUTKY HAayKOBHX JOCII/DKCHBb CBiUaTh MPO HEOOXIMHICTH iHTETparii
PI3HMX MiAXOAIB 0 aHAI3y 3MarajibHOT IisUTbHOCTI, 1110 CTBOPIOE i/l
IPYHTS JIJISl T IBUILCHHS 00’ €KTUBHOCTI OI[IHFOBAHHSI Ta ONTHMi3allii
TPEHYBaJIBHOTO TPOIeCcy OOKCEpiB.

KurouoBi ciroBa: OoKc; 3MarajibHa JisUIbHICTE; TEXHIKO-TAKTHYHA 111~
TOTOBJICHICTH; TIOKA3HUKH €()EKTHBHOCTI; YaCOBI XapaKTEPUCTUKH.
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Introduction

Modern boxing as a sport is characterised by a substantial
increase in the level of competition, intensification of compet-
itive activity, and higher demands on athletes’ technical and
tactical preparedness. The conditions of bout performance are
becoming increasingly dynamic, and competitive success de-
pends not only on the level of development of physical qual-
ities but also on the athlete’s ability to make rapid decisions,
adapt to changing situations, and implement optimal technical
and tactical actions at the appropriate moments. Of particular
importance is the scientific substantiation of the boxer training
system based on the objective analysis of competitive activity
(KBachurs Ta iH., 2023; Jlarumes Ta iH., 2026; CTapikoB Ta
iH., 2025; Tiwari et al., 2020).

Competitive activity serves as an integral criterion of
training effectiveness, since it is under competition conditions
that physical, technical, tactical, and psychophysiological ca-
pacities are comprehensively realised (Latyshev, Tropin et al.,
2024; Pao et al., 2025). Its analysis makes it possible to identi-
fy key performance indicators, reveal patterns of bout conduct,
and determine the factors contributing to victory. The obtained
data can be used to optimise the training process, model com-
petitive activity, and improve the effectiveness of athlete prepa-
ration across different qualification levels, which determines
the relevance of this area of scientific research (ILlanxpurocs
ta iH., 2023; Chaabéne et al., 2015; Tropin et al., 2026).

The analysis of competitive activity in combat sports is
one of the leading directions of contemporary scientific re-
search, as it enables an objective assessment of bout struc-
ture, the effectiveness of technical and tactical actions, and
the behavioural characteristics of athletes in different combat
situations. The scientific literature extensively addresses the
identification of key performance indicators, the analysis of
offensive and defensive actions, the temporal structure of bouts,
and the factors underlying sporting success (Tanhacean et al.,
2022). Boxing occupies a special place among combat sports as
a discipline characterised by a pronounced striking orientation,
high intensity, and considerable variability of technical and tac-
tical actions, which necessitates a detailed and comprehensive
analysis of boxers’ competitive activity (I'ymyn Ta iH., 2022).

In recent years, a substantial number of studies have been
published on the analysis of competitive activity in boxing and
other combat sports. Therefore, there is a need to systematise
current scientific approaches and summarise research findings
in order to develop a comprehensive understanding of the
structure and content of competitive activity in boxing, as well
as to identify promising directions for further scientific inves-
tigation.

Relationship of the study with scientific programs,
plans, and topics. The study was carried out in accordance
with the departmental research topic of the National University
of Ukraine on Physical Education and Sport entitled «Scientific
and Methodological Support for the Training and Competitive
Activity of Qualified Athletes in Combat Sports and Strength
Sportsy (state registration number 0121U108940).

Purpose — to generalise and systematise contemporary
scientific approaches to the analysis of competitive activity in
boxing.

Material and methods

The study was based on the analysis and synthesis of con-
temporary scientific and methodological sources devoted to
the investigation of competitive activity in boxing. The search
for scientific publications was conducted using scientometric
databases, including Google Scholar, as well as open-access
scientific resources and specialised international journals. Rel-
evant sources were identified using search queries in Ukrain-
ian and English, including: «competitive activity in boxingy,
«analysis of competitive activity in boxing», «performance
indicators in boxing», «technical and tactical preparedness
of boxers», and «analysis of technical and tactical actions in
boxing». The analysis included research articles, systematic
reviews, and dissertation studies addressing various aspects of
boxers’ competitive activity, including technical and tactical,
physiological, biomechanical, and psychophysiological char-
acteristics.

Results

The analysis of scientific and methodological literature
revealed a considerable number of studies devoted to various
aspects of competitive activity in boxing. The synthesis of cur-
rent approaches made it possible to systematise the principal
directions of scientific inquiry, including the identification of
key performance indicators, methods of analysis, factors de-
termining victory in a bout, and athletes’ individual character-
istics. In addition, the scientific literature demonstrates active
development of specific research areas related to the physio-
logical, biomechanical, and psychophysiological aspects of
boxer preparation. The summarised findings of the analysed
studies, together with their methodological characteristics, are
presented in Table 1.

Performance indicators of competitive activity. The anal-
ysis of scientific sources indicates that competitive activity in
boxing is characterised by a wide range of technical and tac-
tical indicators that determine the effectiveness of bout per-
formance. Key indicators include the total number of punches
thrown, punch accuracy, the frequency of combination attacks,
and the ratio of offensive to defensive actions. In particular,
Slimani et al. reported that the effectiveness of technical and
tactical actions, including the number of combination attacks,
punches to the head, and the use of counter-attacks, represents
a determining characteristic of boxers’ performance. Similar
findings were reported by Davis et al., who demonstrated that
high-level boxers exhibit a greater frequency of actions and
higher punch accuracy compared with less successful athletes.

Particular attention has been devoted to performance in-
dicators such as punch accuracy (%) and the ratio of successful
to unsuccessful attacks. For example, Pao et al. found that win-
ners demonstrated significantly higher punch accuracy (57.3
% versus 46.5 % in defeated athletes), which was identified as
one of the key determinants of success. Similarly, Shtanagei
noted that winners performed a greater number of punches and
movements throughout the bout, indicating a higher level of
activity and greater control of the contest. Thus, contemporary
studies confirm that the combination of volume, accuracy, and
effectiveness of technical and tactical actions constitutes the
foundation of successful competitive activity in boxing.

© 2026 Shtanagei et al.
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Table 1 - Characteristics of scientific studies on the analysis of competitive activity in boxing

Authors, Year Participants / Level

Object of Analysis Methods

Male boxers of different qualification

Slimani et al., 2017
levels

Competitive activity, physiological

Time-motion analysis, technical and

responses tactical analysis

Kapo et al., 2021 Qualified boxers (national level)

Comparative analysis of winners and

Notational analysis
losers

Chaabene et al., 2015 Highly qualified boxers

Physical and physiological Literature review

characteristics
Ashker, 2011 Highly qualified boxers Technical and tactical actions during Video analysis
the bout
Finlay et al., 2023 Qualified boxers Phys1010g1;::slpzr;1dssslochemlcal Systematic review, meta-analysis

Davis et al., 2016 Highly qualified female boxers

Technical and tactical activity Notational analysis

Stanley, 2020 Qualified boxers

Biomechanical characteristics of

punches Kinematic and kinetic analysis

Xiao et al., 2025 Qualified female boxers

Visual-motor abilities and punch

Notational analysis, correlation

accuracy analysis

Tiwari et al., 2020 Student boxers (beginner level)

Force and kinematic parameters of

punches Sensor technologies

Qualified female boxers (European

Shtanagei, 2024 Championships)

Competitive activity indicators Video analysis

Qualified junior boxers (World

Pao etal,, 2025 Championships)

Key performance indicators

Notational analysis
(accuracy, attack) st

Highly qualified female boxers

Martusciello et al., 2025 (World Championships)

Bout structure Time-motion analysis

Rohner et al., 2024 Qualified athletes

Reliability of competitive activity

Time-motion analysis

analysis

Methods for analysing competitive activity. Contempo-
rary studies of competitive activity in boxing are based on the
use of a combination of analytical methods, among which No-
tational analysis and Time-motion analysis occupy a central
place. Notational analysis involves detailed video analysis of
bouts with systematic recording of technical and tactical ac-
tions, which makes it possible to determine both the quantita-
tive and qualitative characteristics of athletes’ performances.
This approach has been widely employed in the studies of Ash-
ker (2011), Kapo et al. (2021), and Martusciello et al. (2025b),
in which offensive and defensive actions, their effectiveness,
and their influence on bout outcomes were examined. The use
of specialised software packages (e.g., Kinovea or Dartfish)
substantially enhances the accuracy and objectivity of the anal-
ysis.

Time-motion analysis, in turn, is aimed at examining the
temporal structure of the bout and the relationship between dif-
ferent phases of activity. Boxing is characterised as a high-in-
tensity intermittent sport with a variable work-to-rest ratio.
Further studies by Martusciello et al. (2025a) provide a more
detailed description of bout structure by distinguishing phas-
es of active fighting, clinching, pauses, and referee stoppag-
es. At the same time, contemporary approaches also include
the use of biomechanical analysis (Stanley, 2020; Lenetsky et
al., 2020) and sensor technologies (Tiwari et al., 2020), which
make it possible to assess the force, velocity, and kinematics
of punches. Thus, the combination of different methods pro-
vides a comprehensive understanding of competitive activity
in boxing.

Factors determining victory in boxing bouts. One of the
key areas of research is the identification of factors that deter-
mine victory in boxing bouts. The majority of scientific studies
agree that winners differ from defeated athletes by demon-

© 2026 Shtanagei et al.

strating a higher level of technical and tactical efficiency. In
particular, it has been established that winners execute a great-
er number of punches, both as single attacks and as combina-
tions, and also exhibit a higher level of technical effectiveness
(Ashker, 2011). Similar findings were reported by Kapo et al.
(2021), who showed that winners are characterised by more
effective use of both offensive and defensive actions, including
advanced slipping techniques and counter-attacks.

Another important determinant of success is punch ac-
curacy and the choice of bout tactics. Pao et al. (2025) em-
phasised that winners demonstrate higher punch accuracy and
adopt a more pronounced offensive strategy, whereas defeated
athletes more frequently employ a defensive pattern of behav-
iour. In addition, Davis et al. (2016) reported that successful
boxers maintain a high level of activity throughout the bout
and use key technical actions more effectively during the de-
cisive rounds. Therefore, victory in boxing is determined by
a combination of factors, among which technical efficiency,
punch accuracy, and rational tactical behaviour play the lead-
ing role.

Competition level and athlete characteristics. A separate
line of research is devoted to the comparative analysis of dif-
ferent competition levels and athlete populations. The analysis
of scientific studies indicates that indicators of competitive ac-
tivity in boxing vary considerably depending on athletes’ level
of preparedness, sex, age, and weight category. In particular,
Slimani et al. (2017) found that elite boxers are characterised
by a higher bout intensity and a greater work-to-rest ratio com-
pared with less experienced athletes. In addition, the study em-
phasised that technical and tactical actions vary across rounds,
highlighting the importance of functional endurance and the
strategic distribution of effort throughout the bout.

Important differences have also been identified between
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men’s and women’s boxing. In particular, highly qualified
female boxers have been shown to demonstrate a high bout
tempo, a substantial number of technical actions, and specif-
ic technical and tactical characteristics that distinguish them
from male athletes. The study by Martusciello et al. (2025) fur-
ther confirmed that bout structure varies according to weight
category: heavyweight boxers use clinching more frequently,
whereas lighter weight categories are characterised by greater
movement activity and a higher frequency of attacks. Thus,
competition level and athletes’ individual characteristics are
determining factors in shaping the model of competitive ac-
tivity in boxing.

Specific areas of competitive activity analysis in box-
ing. Contemporary research on competitive activity in boxing
extends beyond traditional technical-tactical analysis and en-
compasses a wide range of physiological, biomechanical, and
psychophysiological aspects. In particular, the systematic re-
view by Finlay et al. (2023) demonstrated that boxing bouts
are accompanied by substantial physiological and biochem-
ical changes, including marked increases in lactate, cortisol,
and other biomarkers, indicating a high level of physiological
stress. At the same time, it is noteworthy that, despite these
pronounced physiological responses, indicators of neuromus-
cular performance may remain stable, suggesting that athletes
are well adapted to the specific demands of boxing competi-
tion.

A separate line of research is concerned with the investi-
gation of the biomechanical characteristics of punching. Stan-
ley (2020) and Lenetsky et al. (2020) established that punching
effectiveness is determined by the complex interaction of kin-
ematic and kinetic parameters, as well as by the level of devel-
opment of strength and speed-strength abilities. At the same
time, recent studies have emphasised the importance of senso-
rimotor and visual abilities. In particular, a close relationship
has been identified between visuomotor coordination, reaction
time, and punching accuracy in boxers (Wu et al., 2024; Xiao
et al., 2025). Thus, the contemporary scientific approach to
boxing analysis is comprehensive and involves the integration
of multiple functional systems of the human body.

Discussion

The obtained results indicate that contemporary studies of
competitive activity in boxing are of a complex nature and en-
compass both technical-tactical and functional aspects of ath-
lete preparation. The consistency of findings across different
authors confirms the key role of punching accuracy, volume,
and effectiveness in achieving victory. In particular, most stud-
ies highlight the superiority of winners in terms of offensive
activity and technical efficiency, which reflects the dominance
of an active fighting model. At the same time, it has been es-
tablished that not only quantitative but also qualitative char-
acteristics of actions, such as timing of attacks, use of combi-
nations, and defensive efficiency, play a decisive role in deter-
mining bout outcomes (Tpomin ta iH., 2024; Korobeynikov et
al., 2025).

The literature analysis shows that approaches to studying
competitive activity in boxing share many similarities with oth-
er striking combat sports such as kickboxing and tackwondo.

In particular, the use of Time-motion analysis and Notational
analysis is a widely accepted approach for evaluating techni-
cal-tactical actions and bout structure (Tropin et al., 2021). The
study by Rohner et al. (2024) demonstrated that Time-motion
analysis in combat sports is highly reliable for assessing the
number of actions and the duration of activity phases, which
confirms its applicability in boxing as well.

At the same time, boxing has specific features that distin-
guish it from other combat sports. In particular, unlike mixed
or grappling disciplines, boxing is dominated by hand striking
techniques, which determines a different structure of techni-
cal-tactical actions and performance evaluation criteria (Curby
et al., 2023; Jlarumes Ta iH., 2024). Moreover, greater atten-
tion is paid to punching accuracy, volume, and effectiveness,
whereas in wrestling or judo, throwing and holding actions
play a more significant role. Thus, although general method-
ological approaches are similar, the specificity of competitive
activity in boxing requires adaptation of research methods con-
sidering the unique characteristics of this sport.

However, the literature analysis also revealed certain
contradictions and gaps in contemporary research. In particu-
lar, there is a limited number of studies focusing on women’s
boxing, youth categories, and comparative analyses across
different competition levels. Furthermore, despite the active
use of modern methods such as Time-motion analysis and bi-
omechanical assessment, the integration of technical-tactical,
physiological, and psychophysiological indicators into a uni-
fied system for evaluating competitive activity remains under-
developed (Shandrygos et al., 2023). Therefore, a promising
direction for future research is a comprehensive interdiscipli-
nary approach to analysing boxers’ performance, which would
enhance the objectivity of assessment and improve the effec-
tiveness of the training process.

Conclusions

The synthesis and systematisation of contemporary sci-
entific research have made it possible to establish that com-
petitive activity in boxing is a multifactorial process deter-
mined by the interaction of technical-tactical, physiological,
biomechanical, and psychophysiological components. Modern
approaches to the analysis of competitive activity are based
on the integrated use of Notational analysis and Time-mo-
tion analysis methods, which ensure an objective assessment
of athletes’ performance. At the same time, it has been estab-
lished that indicators of competitive activity vary significantly
depending on athletes’ qualification level, sex, age, and weight
category, which necessitates a differentiated approach to their
analysis. In addition, technical efficiency indicators, particular-
ly punching accuracy, volume, variability, and appropriateness
of actions in bout conditions, play a leading role in achieving
high sporting performance.

Prospects for further research are associated with the
integration of different groups of indicators into a unified sys-
tem for evaluating competitive activity, which will contribute
to improving the effectiveness of boxers’ preparation and opti-
mising the training process.

© 2026 Shtanagei et al.
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