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Abstract Transformations in the overall structure of
competitive activity, including rule modifications and
tactical evolution, have significantly affected match
dynamics and athlete performance, highlighting the
importance of continuously evaluating performance trends.
The aim of this study is to examine the dynamics of
competitive performance indicators among elite wrestlers
based on the analysis of World Championships from 2020
to 2023. The study analyzed the performance of 2765
athletes: 1000 Greco-Roman wrestlers, 1033 freestyle
wrestlers, and 732 female wrestlers. A total of 3206 bouts
from the World Wrestling Championships (2020-2023)
were examined. The analysis showed a consistent increase
in total points scored across all wrestling styles over the
years. The most effective techniques remained consistent
throughout the period. In Greco-Roman wrestling, the most
points were scored from gut wrenches, lifts (parterre), and

passivity, takedowns (standing). In freestyle and women’s
wrestling, leg attacks and takedowns were most effective in
standing, while gut wrenches, turn overs, and ankle lace
dominated in parterre. The average number of points per
bout increased steadily in freestyle wrestling (from 8.7 in
2020 to 9.8 in 2023), while in Greco-Roman and women’s
wrestling it fluctuated. The success index in freestyle rose
to its peak in 2023 (2.1), while in women’s wrestling it
peaked in 2021 (2.0) and slightly declined before rising
again. The findings emphasize the importance of ongoing
adjustments to competition regulations, particularly in
Greco-Roman  wrestling, to  ensure  balanced
competitiveness and maintain the sport’s attractiveness to
spectators.
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1. Introduction

In the modern world, sport occupies a central place as
one of the most popular and captivating spectacles. It is not
merely a platform for the pursuit of trophies and
record-breaking achievements, but also a unique domain
where technique, passion, and emotion are intricately
intertwined. Each sporting event becomes a true form of art,
where athletic mastery and the will to win create
unforgettable moments. In recent decades, wrestling has
undergone notable transformations, both in terms of
competition rules and the structure of bouts, reflecting a
growing effort to enhance the sport’s dynamism and
viewer appeal. While traditionally valued for its historical
and cultural significance, modern wrestling is also shaped
by continuous scientific evaluation aimed at improving
athlete performance and increasing the spectacle of the
sport [1, 2].

Spectacle plays a key role in this kaleidoscope of athletic
feats and strategic maneuvers, offering a multifaceted
experience for both participants and spectators. Athletes
demonstrate the highest levels of preparation and tactical
intelligence, while spectators experience intense emotional
engagement as they support their idols, enjoy the
competition’s dynamics, and feel connected to great
achievements. In the world of sport, every match and every
contest is not merely a game, but a thrilling performance in
which the athlete reveals their best qualities [3, 4, 5].

One of the oldest and most popular sports in the world is
wrestling, which holds a significant place in global sports
culture by uniting athletes from various countries and age
groups. For centuries, both male and female wrestlers have
been celebrated for their accomplishments in this sport [6,
7]. However, with the growing popularity of wrestling, the
scientific community has increasingly focused on
enhancing the sport's spectacle and viewer appeal [8, 9].
One of the key factors influencing the attractiveness of
wrestling competitions is the rules of the sport. As a result,
wrestling regulations are frequently updated and revised.
Many aspects of the rules still require clarification or
adjustments, while certain provisions demand a thorough
re-evaluation based on in-depth analysis of competitive
activity [10, 11].

A growing body of research has been devoted to
evaluating how changes in the regulatory framework
influence competitive dynamics in wrestling. Miarka [12]
studied competitive activity following the 2013 rule
changes and concluded that wrestling bouts became faster
and more dynamic. Isik et al. [13] developed frameworks
for match analysis across all age groups and wrestling
styles in accordance with rule modifications introduced
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prior to the 2016 Olympic Games. Dokmanac and Slacanac
[14] analyzed key performance parameters in major
wrestling tournaments during 2017-2018 and provided
recommendations for rule enhancement. Cipriano [15]
examined the technical and tactical profile of freestyle
wrestling to determine how changes in bout duration and
format affected competition outcomes at international
events between 1987 and 1989. Markovi¢, Kasum, and
Dopsaj [16], based on technical and tactical indicators of
top freestyle wrestlers at the European Championships
from 2013 to 2015, found that increased penalties for
passivity contributed to a more dynamic style of wrestling.
Ababaci, Sahin, and Cicioglu [17] identified that rule
changes implemented before the 2016 Olympics positively
influenced the attractiveness and tempo of freestyle
wrestling. Most recently, Matkarimov et al. [18] identified
the most significant performance indicators during the
2021 Olympic Games that affect the spectacle of
competitive wrestling.

In recent decades, significant changes have been
introduced to the rules of competitive wrestling, including
new scoring criteria, bout duration, competition
regulations, and revisions to the judging system.
Systematic analysis of performance dynamics at major
international competitions provides a deeper understanding
of how athletes adapt to these innovations. Such rule
modifications have a direct impact on the training process,
athlete preparation, and the organization of competitions
across all levels.

It is hypothesized that the dynamics of competitive
performance indicators among elite wrestlers have
changed, reflecting the influence of recent modifications in
wrestling rules and the adaptation of athletes’ technical and
tactical behavior.

The aim of this study is to examine the dynamics of
competitive performance indicators among elite wrestlers
based on the analysis of World Championships from 2020
to 2023.

2. Materials and Methods

2.1. Participants

A total of 2765 athletes participated in the study,
including 1000 Greco-Roman wrestlers, 1033 freestyle
wrestlers, and 732 female wrestlers. The performance data
were obtained from the official website of the
International Wrestling Federation, United World
Wrestling (unitedworldwrestling.org).

2.2. Procedure

A comprehensive analysis was conducted on the
protocols and video recordings of 3,206 wrestling bouts
from major international competitions, including: the 2020
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Individual World Cup in Belgrade, Serbia (n = 524 bouts);
the 2021 World Championships in Oslo, Norway (n = 752
bouts); the 2022 World Championships in Belgrade, Serbia
(n = 856 bouts); the 2023 World Championships in
Belgrade, Serbia (n = 1074 bouts). All bouts from each of
these competitions were included in the analysis.

The analysis of competitive performance was carried out
using the online platform Performance Data Analysis,
which is utilized by United World Wrestling
(http://uww.io/wpar) and has been validated in previous
studies [14, 19, 20, 21, 22].

To analyse the competitive performance of elite
wrestlers, a set of key performance indicators was selected.
These included match durations (measured in seconds), the
number of technical and tactical actions performed in both
standing and parterre positions, and the number of bouts
won prematurely. Additionally, infractions were analysed
through the frequency of cautions issued in standing and
parterre situations (standing caution and parterre caution),
as well as the number of passivity warnings (activity time),
which are assigned to athletes for a lack of active
engagement during a specific period of the bout and
therefore represent the opposite of competitive activity.
The study also recorded the number of challenges raised
during matches, both in standing and parterre positions
(standing challenge and parterre challenge), which are
typically initiated in response to contested referee
decisions. All the above indicators were officially recorded
by competition referees, while the researchers aggregated
and summarised these data for further analysis.

The effectiveness of wrestling techniques was assessed
based on the scoring values assigned to successful actions,
in accordance with the official United World Wrestling
scoring system (1, 2, 4, or 5 points). All scores were
assigned by official referees during matches, while the
researchers recorded and aggregated these data. For each
scoring action, the corresponding wrestling technique that
resulted in the awarded points was also identified and
classified. Furthermore, the success index (WQ/min) was
calculated by dividing the total number of points scored in
all bouts by the total match time in minutes. In addition to
this index, the average number of points scored per bout
was also determined, calculated as the total number of
points scored divided by the total number of bouts. This
indicator has also been employed in previous studies to
evaluate scoring efficiency in wrestling [14, 19, 20]. All
performance indicators were derived from and aligned with
the international wrestling rules published by United
World Wrestling [20].

The evaluation of performance data was conducted by
an expert panel composed of five individuals with
extensive experience in coaching and refereeing at the
international level. The consistency of their assessments
was confirmed by a high coefficient of concordance (W =
0.75-0.85; p < 0.05), indicating a strong level of agreement
among experts.
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2.3. Statistical Analysis

Statistical analysis of the collected data was performed
using licensed Microsoft Excel 2019 (version 16.0)
software. Categorical variables were expressed in absolute
numbers and percentages. To compare the performance
indicators across different athlete groups, an independent
t-test was employed. Prior to conducting t-tests, the
assumptions of normality and homogeneity of variances
were verified using the Shapiro-Wilk and Levene’s tests,
respectively. The level of statistical significance was
established at p < 0.05, in accordance with current
methodological recommendations.

3. Results

The analysis of bouts from the World Worestling
Championships held between 2020 and 2023 allowed us to
trace the dynamics of scoring effectiveness for actions
across all wrestling styles. As shown in Table 1, the total
number of points scored by athletes has increased
progressively from one championship to the next,
regardless of wrestling discipline. In all cases, more points
were scored in the standing position than in parterre,
consistently across all championships and wrestling styles.

Of particular note is the relatively balanced distribution
of points scored in standing and parterre positions among
Greco-Roman wrestlers, with percentages ranging from
53% to 56% in standing and from 44% to 47% in parterre.
In contrast, for freestyle wrestling — both men's and
women's — the distribution showed a significantly higher
proportion of points scored in standing position (p < 0.05),
indicating a greater emphasis on upright techniques in
these styles.

The percentage distribution of points scored for
technical actions wversus non-technical actions (i.e.,
Technical Points and Other Points) revealed a fluctuating
pattern across all styles of wrestling, suggesting variability
in match dynamics and rule enforcement between
competitions.

Figures 1-3 illustrate the dynamics of scoring
effectiveness at the World Wrestling Championships from
2020 to 2023. Across all wrestling styles, the highest
scoring efficiency was consistently achieved through the
same actions throughout the observed period.

Throughout the 2020-2023 World Championships in
Greco-Roman wrestling, the greatest number of points
was earned in parterre through gut wrench and lifts, and in
the standing position through passivity and takedowns
(Figure 1). Gut wrenches demonstrated a fluctuating yet
generally high level of application, peaking in 2023 (23.7),
while passivity remained consistently high across all years.
In contrast, actions such as parterre challenge and
standing challenge were observed infrequently, indicating
their limited influence on match outcomes in this
wrestling style.
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Table 1. Scoring Effectiveness of Wrestlers in Bouts at the 2020—2023 World Championships (n = 3206)
Indicators IWC-2020 (n=524) WC-2021 (n=752) WC-2022 (n=856) WC-2023 (n=1074)
The total % The total % The total % The total %
number of number of number of number of
points points points points
Points in S.P. 763 55.8 1135 54.1 1269 53.4 1503 54.1
é Points in P.P. 605 44.2 964 45.9 1108 46.6 1274 45.9
DE Total Points 1368 100.0 2099 100.0 2377 100.0 2777 100.0
g Technical points 953 69.7 1427 68.0 1653 69.5 1860 67.0
Other points 415 30.3 672 32.0 724 30.5 917 33.0
Points in S.P. 1299 70.3 1813 69.5 2131 70.9 2686 69.50
@ Points in P.P. 70.29 29.7 794 30.5 873 29.1 1179 30.50
‘% Total Points 1848 100.0 2607 100.0 3004 100.0 3865 100.0
= Technical points 1545 83.6 2124 815 2462 82.0 3169 82.0
Other points 303 16.4 483 18.5 542 18. 696 18.0
Points in S.P. 817 74.5 1264 70.8 1381 71.0 1865 68.8
c Points in P.P. 280 255 521 29.2 563 29.0 844 31.2
% Total Points 1097 100.0 1785 100.0 1944 100.0 2709 100.0
= Technical points 917 83.6 1582 88.6 1656 85.2 2352 86.8
Other points 180 16.4 203 11.4 288 14.8 357 13.2
Note: S.P. - standing positions; P.P. - parterre positions.
25.00
20.00 -
15.00 + m[WC-2020
= = WC-2021
10.00 - i WC-2022
mWC-2023
5.00 -
0.00 -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Technical indicators

1 — Gut wrench, 2 — Lifts, 3 — Parterre counter, 4 — Turn over, 5 — Forward bending throw, 6 — Hip turning throw, 7 — Standing
counter, 8 — Suplex throw, 9 — Take down, 10 — Parterre caution, 11 — Parterre challenge, 12 — Negative wrestling, 13 — Passivity,
14 — Standing caution, 15 — Standing challenge, 16 — Step out

Figure 1. Distribution of executed actions in Greco-Roman wrestling at the World Championships (2020-2023)

In freestyle wrestling at the World Championships
(2020-2023), the majority of points were scored in the
standing position through leg attacks and takedowns, and
in parterre through gut wrench and turn over techniques
(Figure 2). Leg attacks were consistently the most utilized
technique, reaching a peak in 2022 (29.6) and maintaining
high levels throughout the analyzed period. Other

frequently observed actions included gut wrenches and
take downs, although both demonstrated a slight
downward trend over the years. Conversely, actions such
as parterre caution and negative wrestling appeared
infrequently,  suggesting  their minimal tactical
significance during matches.

In women’s wrestling, the highest scoring actions in the
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standing position were leg attacks and takedowns, while
in parterre the leading techniques were turn over and
ankle lace (Figure 3). Leg attacks peaked in 2021 (27.0)
and remained consistently high in subsequent years. Take
downs showed a downward trend from 2020 (18.6) to

2022 (11.6), with a slight increase observed in 2023 (13.4).

In contrast, actions such as parterre caution and standing
caution were performed rarely, indicating their minor
contribution to the overall competitive structure.

It is noteworthy that athletes across all wrestling styles
frequently performed the step out technique. This action is
a simple, one-point technique that does not require a
secure grip or extensive preparation, while posing
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minimal risk of counterattack. No statistically significant
changes were observed in the dynamics of scoring actions
performed by wrestlers across the championships.

The average number of points scored per bout steadily
increased among freestyle wrestling athletes from the
2020 World Championship (8.72 points) to the 2023
edition (9.81 points). In Greco-Roman and women’s
wrestling, this indicator showed a fluctuating trend,
alternating between increases and decreases across
championships. This growth in points scored per match
contributes significantly to the overall spectator appeal of
wrestling (Table 2).

35.00

30.00

= [WC-2020

mWC-2021

WC-2022
mWC-2023

25.00
20.00

B
15.00
10.00 -
5.00
0.00

1 23 45 6 7 8 91011121314 1516 17 18
Technical indicators

1 — Ankle lace, 2 — Gut wrench, 3 — Parterre counter, 4 — Turn over, 5 — Forward bending throw, 6 — Hip turning throw, 7 — Leg
attacks, 8 — Standing counter, 9 — Suplex throw, 10 — Take down, 11 — Lifts, 12 — Parterre caution, 13 — Parterre challenge, 14 —
Activity time, 15 — Standing caution, 16 — Standing challenge, 17 — Step out, 18 — Negative wrestling

Figure 2. Distribution of executed actions in Freestyle wrestling at the World Championships (2020-2023)

30.00

25.00

= [WC-2020

20.00
= 15.00
10.00

mWC-2021
' WC-2022

= WC-2023

- Jﬂ‘:ﬁ‘hﬂ[l
0.00 -

2 3 45 6 7 8 9 10111213 14 1516 17 18
Technical indicators

1

1 — Ankle lace, 2 — Gut wrench, 3 — Parterre counter, 4 — Turn over, 5 — Forward bending throw, 6 — Hip turning throw, 7 — Leg
attacks, 8 — Standing counter, 9 — Suplex throw, 10 — Take down, 11 — Lifts, 12 — Parterre caution, 13 — Parterre challenge, 14 —
Activity time, 15 — Standing caution, 16 — Standing challenge, 17 — Step out, 18 — Negative wrestling

Figure 3. Distribution of executed actions in Women’s Freestyle wrestling at the World Championships (2020-2023)
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Table 2. Average points scored per bout and success index (WQ/min) among athletes at the World Wrestling Championships 2020-2023 (n = 3206

bouts)
Indicators IWC-2020 WC-2021 WC-2022 WC-2023
(n=524) (n=752) (n=856) (n=1074)
Greko-Roman Points scored per bout 6.8 7.6 7.6 75
WQ/min 15 15 1.6 15
Freestyle Points scored per bout 8.7 9.5 9.5 9.8
WQ/min 1.8 2.0 2.0 21
Women Points scored per bout 9.0 9.0 8.6 8.8
WQ/min 1.8 2.0 1.9 2.0
Another important metric for assessing the performance indicators between winners and defeated

attractiveness of wrestling is the success index (WQ/min),
which reflects the ratio of total points scored to total
match time (in minutes). In freestyle wrestling, the highest
success index was recorded at the 2023 World
Championship (2.1), demonstrating a steady increase over
the years. In women’s wrestling, the peak success index
occurred in 2021 (2.0), decreased in 2022 (1.9), and rose
again in 2023 (2.0). In Greco-Roman wrestling, the
highest success index was observed at the 2022
Championship (1.6), followed by a decline in 2023 (1.5).

4. Discussion

The World Wrestling Championships represent the
most prestigious annual competition, bringing together the
top-performing athletes from around the globe. Therefore,
it can be assumed that the analysis of matches across
multiple World Championships reflects current trends in
the development of wrestling and allows for the
identification of both positive and negative aspects of
competitive progression.

This study presents an analysis of competitive
performance at the World Wrestling Championships from
2020 to 2023. Considerable attention has been devoted to
the analysis of competitive activity in the scientific
literature. Such analyses have proven valuable for various
purposes: to define the structural and model
characteristics of elite female MMA athletes across
weight categories [23]; to compare the technical
effectiveness of Brazilian Greco-Roman wrestlers at
national and international events [6]; to analyze the sports
achievements of female cadet wrestlers at European
Championships between 2000 and 2010 and identify
performance correlations throughout the stages of their
athletic careers [24]; to study the results of judo
competitions at the Tokyo 2020 Paralympic Games and
examine the relationship between outcomes based on the
old and new classification systems [25]; to explore the
connection between functional brain asymmetry and
tactical decision-making during competitions among elite
wrestlers [26]; and to conduct a comparative analysis of

athletes in Greco-Roman wrestling at the 2020 World Cup
[27].

The results of the study made it possible to identify the
dynamics of scoring effectiveness based on actions across
all three wrestling styles. The number of points scored by
athletes across all styles has steadily increased from one
championship to the next. Moreover, in each
championship and discipline, athletes consistently earned
more points in the standing position than in the ground
position. This trend positively contributes to the overall
spectator appeal of wrestling matches. L&pez-Gonz&ez
[28] emphasized that following the 2012 Olympic Games,
standing wrestling gained increased importance in
achieving victory in Greco-Roman wrestling. Similar
conclusions were drawn in studies on women's wrestling
based on the analysis of the 2010 European
Championships [29], and in freestyle wrestling through
the analysis of the 2019 World Championships [11].

It was also found that a significant proportion of the
actions used by athletes across all wrestling styles consist
of relatively simple actions. This has a negative impact on
the entertainment value of wrestling matches. Another
unfavorable aspect is the scoring of non-technical actions
(Other points), which in some cases proved decisive in
determining the outcome of the match. Particularly high
proportions of points awarded for non-technical actions
were observed in Greco-Roman wrestling across all
championships, ranging from 30.34% to 33.02% of total
points scored. These findings are consistent with previous
studies [7, 16, 22].

Table 2 demonstrates a positive trend in the increase of
points scored per bout and the success index among
freestyle wrestlers. Athletes in freestyle and women’s
wrestling consistently show significantly higher values for
these indicators compared to Greco-Roman wrestlers. The
relatively low values observed in Greco-Roman wrestling
suggest that athletes in this style perform fewer actions,
and those actions are generally less effective. Mirzaei,
Faryabi, and Alizaei Yousefabadi [30] reported that
freestyle wrestlers scored more points per bout at the 2017
World  Championships  than  their  Greco-Roman
counterparts. Similar findings were observed during the
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2012 and 2016 Olympic Games [10].

The most common method of victory at the analyzed
World Championships was winning by points at the end
of regulation time. This emphasizes the need for wrestlers
to develop high levels of specific endurance. However, a
notably high proportion of early victories was observed in
women’s wrestling, ranging from 37.7% to 48.8% of all
bouts. This is significantly higher compared to freestyle
wrestling (30.2%-41.9%) and Greco-Roman wrestling
(30.5%-34.0%). These results are consistent with findings
from earlier Olympic Games-1996 and 2008 [31] — as
well as from the 2021 Olympic Games [18].

It is important to note that changes to wrestling rules
often lead to a temporary increase in the sport’s spectacle.
However, athletes tend to adapt to these modifications
within 2-3 years, which can diminish the initial effect on
match dynamics and visual appeal. This pattern has been
observed repeatedly in wrestling, prompting governing
bodies to regularly revise or supplement the rules in an
attempt to sustain audience interest and competitive
engagement [10, 13, 14].

Nevertheless, not all rule changes have led to
measurable improvements in spectacle. For example,
Markovi¢, Kasum, and Dopsaj [16], in their study of
technical and tactical indicators of top freestyle wrestlers
at the European Championships in 2013-2014 and the
2015 European Games, found no substantial increase in
the number or diversity of technical actions performed.
High-risk, visually impressive techniques were used less
frequently, while safer and more predictable actions
remained prevalent. Although scoring totals increased,
this was largely due to more effective execution of
low-risk techniques rather than a fundamental change in
bout intensity or risk-taking behaviour. The increase in
total bout duration diluted the scoring rate per unit of time,
and the observed differences were only marginally
statistically significant (p = 0.052). However, one notable
improvement was the more frequent penalisation for
passivity, which contributed to a moderately more
dynamic match structure.

These findings suggest that while rule modifications
may influence scoring patterns and general match
structure, their impact on the actual spectacle is
inconsistent and subject to athlete adaptation. Therefore,
rule changes should be informed by ongoing performance
analysis and supplemented by audience research to assess
their real-world effectiveness in enhancing engagement.

5. Conclusions

The analysis of bouts at the World Championships from
2020 to 2023 allowed for tracking the dynamics of
competitive performance indicators among elite athletes
and provided a basis for proposing recommendations
aimed at improving competition rules to enhance the
spectacle of the sport. Each subsequent championship
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showed an increase in both the number of participants and
the total number of bouts.

Across all styles of wrestling and in each championship,
more points were scored in the standing position than in
parterre, which positively contributes to the sport's appeal.
It was found that athletes across all wrestling styles
frequently perform actions that carry minimal risk of
conceding counterattacks-this trend is especially
prevalent in Greco-Roman wrestling.

The success index has shown a consistent increase in
freestyle wrestling from year to year, whereas in
Greco-Roman and women’s wrestling, its progression has
been irregular. Based on the findings, it is concluded that
Greco-Roman wrestling is the discipline most in need of
rule adjustments in order to improve competitiveness and
enhance audience engagement.

Overall, the results expand the understanding of how
rule changes and evolving tactical preferences influence
the structure and dynamics of modern wrestling bouts. At
the same time, the findings can assist coaches, federations,
and sport governing bodies in refining training programs,
competition strategies, and future rule adjustments to
increase both the effectiveness and entertainment value of
wrestling.
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