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Dynamics of the Competitiveness of Russian Male
and Female Pole Vaulters During the 2020-2024 Olympic Cycle

The level of competitiveness in pole vaulting reflects not only athletic performance but also the effectiveness
of athlete development within the discipline. This study examines changes in the competitive dynamics of
Russian male and female pole vaulters during the 2020-2024 Olympic cycle and identifies factors associated
with these changes. The analysis was based on official results from the Russian Indoor and Outdoor Athletics
Championships. Competitive dynamics were assessed using a combination of literature review, comparative
analysis of competition results, calculation of competitiveness coefficients, statistical analysis, and expert
consultations with experienced pole vault specialists. The results indicate a gradual decline in competitive-
ness in the women’s event, accompanied by lower performance density and a widening gap between leading
athletes and the remainder of the field. In contrast, the men’s event demonstrated relatively stable competitive
characteristics throughout the study period. These findings provide an empirical assessment of the current
state of the discipline and may contribute to improving long-term athlete development, optimizing competi-
tion planning, and monitoring the effectiveness of pole vault development programmes.

Keywords: pole vault, athletics, competitiveness, competitive performance, competitiveness coefficient, ath-
letic reserve, Olympic cycle, competition results.

Introduction

Pole vault is one of the most technically demanding disciplines in athletics [1]. High athletic perfor-
mance in this event depends not only on athletes’ physical fitness but also on technical proficiency, psycho-
logical resilience, the quality of training facilities and equipment, and the effective organization of the train-
ing process [2, 3, 4]. The high level of competition at major championships places increasing demands on
athlete preparation systems and necessitates continuous analysis of the factors determining successful com-
petitive performance [5].

For many years, the Russian pole vault school has maintained a leading position in international athlet-
ics. Russian athletes have repeatedly won medals at the Olympic Games, World Championships, and Euro-
pean Championships, setting world records and contributing substantially to the development of the disci-
pline. These achievements demonstrate the effectiveness of the national athlete development system and its
significant contribution to the advancement of pole vaulting.

In recent years, however, Russian athletics has undergone substantial changes in its competitive envi-
ronment. Limited participation of Russian athletes in international competitions, modifications to the nation-
al competition calendar, and generational changes among elite athletes have affected the intensity of domes-
tic competition [6]. Under these circumstances, an objective assessment of the competitiveness of the disci-
pline has become increasingly important for identifying development trends and evaluating the depth of the
national talent pool.
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Recent studies have primarily focused on improving pole vault technique, optimizing training method-
ologies, and analyzing competitive performance [2]. However, changes in the competitiveness of Russian
pole vaulters throughout the 2020-2024 Olympic cycle have received relatively little attention. Most pub-
lished studies have been limited to analyses of individual competition results or the performances of elite
athletes, whereas comprehensive evaluations of changes in the competitive environment remain scarce [7].

The competitiveness of a sports discipline can be regarded as an integrated indicator reflecting its level
of development, the depth of the athletic reserve, and the intensity of competitive rivalry. Analysis of its dy-
namics provides not only an assessment of elite athletic performance but also an understanding of broader
developmental trends and changes occurring within the athlete preparation system.

Therefore, a comprehensive investigation of the competitiveness of Russian male and female pole
vaulters based on the results of the major national competitions held during the 2020-2024 Olympic cycle is
warranted.

The aim of the study was to examine the dynamics of the competitiveness of Russian male and female
pole vaulters during the 2020-2024 Olympic cycle and to identify the factors influencing its changes.

Materials and Methods

The aim of this study was to examine the dynamics of the competitiveness of Russian male and female pole
vaulters during the 2020-2024 Olympic cycle and to identify the factors influencing its development [8, 9].

The empirical basis of the study consisted of the official results of the Russian National Indoor and
Outdoor Athletics Championships held between 2020 and 2024. The analysis included performances of ath-
letes specializing in pole vault who held sports qualifications ranging from Candidate for Master of
Sport (CMS) to Master of Sport of International Class (MSIC). The study covered ten national champion-
ships (five indoor and five outdoor competitions) conducted during the 2020-2024 Olympic cycle. The final
dataset comprised 4,560 individual performances.

To achieve the study objective, a combination of complementary research methods was employed. A
review and synthesis of the scientific literature were conducted to establish the current state of knowledge
and identify existing approaches to evaluating competitive performance in athletics. Official competition re-
sults were analyzed to compile a database of athletes’ performances and to conduct comparative anal-
yses [10]. Comparisons of competition results across different years enabled the identification of changes in
competitiveness throughout the Olympic cycle.

When interpreting the findings, consideration was given to the structure of the national competition cal-
endar, changes in participant composition, and external factors that could influence the competitive environ-
ment.

Competitiveness was quantitatively assessed using a Competitiveness Coefficient (CompC), which re-
flects the density of athletes’ performances within a competition [11, 12]. The coefficient was calculated
separately for each championship, enabling year-to-year comparisons of competitiveness throughout the
Olympic cycle. CompC was determined as the ratio between the cumulative performances of athletes ranked
in the upper half and those ranked in the lower half of the final competition standings [13].

An increase in CompC indicated greater performance density and a higher level of competitive rivalry,
whereas a decrease reflected reduced competitiveness of the discipline and a widening performance gap be-
tween the leading athletes and the remaining competitors.

The use of CompC made it possible to evaluate not only the performance level of elite athletes but also
the depth of the national talent pool and the developmental trends of the discipline throughout the study
period.

Statistical analyses were performed using Microsoft Excel and Statistica software. Mean values, abso-
lute changes, and CompC values were calculated. The results are presented in tables and figures to illustrate
changes in competitiveness in both men’s and women’s pole vault events.

To support the qualitative interpretation of the findings, consultations were conducted with experienced
pole vault coaches and specialists involved in the preparation of high-performance athletes. Their expert
opinions were used exclusively to assist in interpreting the results and were not included as an independent
source of statistical evidence.

Only the official results of the Russian National Championships published by the Russian Athletics
Federation were included in the analysis. Athletes who recorded No Valid Result (NVR) and performances
subsequently invalidated by official decisions of the judging panel were excluded from the dataset. These
selection criteria ensured data comparability and enhanced the reliability of the findings [14].
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Results and Discussion

The dynamics of athletic performance in men’s and women’s pole vault were analyzed using the
official results of the Russian National Athletics Championships held during the 2020-2024 Olympic cycle.
The best performances achieved during this period are presented in Tables 1 and 2.

Table 1
Top 12 performances in the women’s pole vault at
the Russian National Championships during the 2020-2024 Olympic cycle
Place 2020i 2021i 2022i 2022 2023 2023i 2024 2024i
1 4.92 4.75 4.65 491 4.70 4.62 4.73 4.73
2 4.65 4.65 4.55 4.65 4.55 4.55 4.45 4.63
3 4.60 4.55 4.45 4.45 4.50 4.55 4.45 4.63
4 4.55 4.55 4.45 4.35 4.40 4.45 4.45 4.35
5 4.45 4.45 4.45 4.25 4.30 4.45 4.35 4.35
6 4.45 4.35 4.35 4.25 4.30 4.35 4.35 4.20
7 4.35 4.35 4.25 4.10 4.30 4.20 4.35 4.20
8 4.25 4.25 4.25 4.10 4.20 4.05 4.20 4.20
9 4.10 4.10 4.10 4.10 4.20 4.05 3.70 3.90
10 4.10 4.10 4.10 4.10 4.10 3.90 3.70 -
11 3.95 3.95 4.10 3.90 4.10 - - -
12 3.90 3.95 3.95 3.65 4.10 - - -
Table 2
Top 12 performances in the men’s pole vault at the Russian National Championships
during the 2020-2024 Olympic cycle
Place | 2020i 2021 2021i 2022 2022i 2023 2023i 2024 2024i
1 5.65 5.80 5.55 5.70 5.75 5.87 5.65 5.72 5.82
2 5.55 5.55 5.55 5.65 5.55 5.82 5.65 5.72 5.77
3 5.55 5.55 5.45 5.60 5.45 5.77 5.45 5.60 5.66
4 5.55 5.45 5.45 5.40 5.30 5.50 5.45 5.50 5.53
5 5.45 5.45 5.45 5.40 5.30 5.40 5.30 5.30 5.53
6 5.45 5.45 5.30 5.40 5.30 5.30 5.30 5.30 5.45
7 5.30 5.35 5.30 5.30 5.15 5.30 5.30 5.30 5.45
8 5.30 5.35 5.15 5.30 5.15 5.30 5.30 5.30 5.45
9 5.30 5.15 5.15 5.30 5.15 5.15 5.30 5.30 5.30
10 5.30 5.15 5.15 5.15 5.15 5.15 5.30 5.15 5.30
11 5.30 5.15 5.15 5.15 5.15 - 5.15 4.60 5.15
12 5.00 5.00 5.15 5.15 5.15 - 5.00 4.60 5.00

The results demonstrate that the highest performances remained consistently high in both the men’s and
women’s events throughout the study period. However, the distribution of performances within each group
revealed notable differences in competitive density. In the women’s event, while the leading athletes contin-
ued to achieve elite-level results, performances among lower-ranked competitors showed greater variability,
indicating a gradual decline in the overall competitiveness of the discipline. In contrast, men’s pole vault
demonstrated a more homogeneous distribution of results, reflecting a relatively stable competitive environ-
ment.

To quantify changes in competitiveness, the Competitiveness Coefficient (CompC) was calculated
separately for men’s and women’s competitions (Tables 3 and 4). This indicator reflects the density of
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athletes’ performances within each championship and enables comparisons across different years of the
Olympic cycle.

Table 3
Competitiveness Coefficient (CompC) for Women’s Pole Vault
at the Russian National Championships (2020-2024)
2020i 2021i 2022i 2022i 2022 2023 2023i 2024 2024i
0.89 0.90 0.92 0.92 0.89 0.93 0.60 0.59 0.44
Table 4
Competitiveness Coefficient (CompC) for Men’s Pole Vault
at the Russian National Championships (2020-2024)
2020i 2021 2021i 2022 2022i 2023 2023i 2024 2024i
0.94 0.93 0.94 0.94 0.94 0.62 0.95 0.91 0.93

In the women’s event, CompC remained relatively high between 2020 and 2022, ranging from 0.89 to
0.93. A marked decline was observed from 2023 onwards, with the coefficient decreasing to 0.60 at the 2023
Indoor Championships, 0.59 at the 2024 Outdoor Championships, and 0.44 at the 2024 Indoor Champion-
ships. These findings indicate a substantial reduction in performance density and an increasing performance
gap between the leading athletes and the remaining competitors [15].

A different pattern was observed in the men’s event. With the exception of one isolated decrease during
the 2023 Outdoor Championships (CompC = 0.62), competitiveness remained consistently high throughout
the Olympic cycle, with coefficient values generally ranging between 0.91 and 0.95. These results suggest
that men’s pole vault maintained a stable competitive structure and a sufficient depth of high-level athletes.

Figures 1 and 2 illustrate the temporal changes in CompC for women’s and men’s competitions, respec-
tively. The graphical analysis confirms the contrasting trends observed in the coefficient analysis. Women’s
pole vault demonstrated a progressive decline in competitiveness, whereas the men’s event maintained a
relatively stable level of competitive density throughout the study period.

0,93

0,9 —678'9— Y
0,8

0,7

0,6

0,5

0,44
0,4

0,3

0,2

0,1

2020 Indoor 2021 Indoor 2022 Indoor 2022 Outdoor 2023 Outdoor 2023 Indoor 2024 Outdoor 2024 Indoor

Figure 1. Dynamics of the Competitiveness Coefficient (CompC) in Women’s Pole Vault at the Russian National
Championships during the 2020-2024 Olympic Cycle
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Figure 2. Dynamics of the Competitiveness Coefficient (CompC) in Men’s Pole Vault
at the Russian National Championships during the 2020-2024 Olympic Cycle

The present findings indicate divergent developmental trends in Russian pole vault during the 2020-
2024 Olympic cycle. Although the performance level of the leading female athletes remained consistently
high, the decreasing competitiveness coefficient suggests a reduction in the overall depth of the discipline.
One possible explanation is the decline in the number of athletes participating in national championships.
The expert consultations suggested that financial limitations faced by regional sports organizations could
have influenced athlete participation in national competitions [16]. Several coaches noted that travelling to
championships held in distant regions had become more difficult because of restricted funding. This explana-
tion is consistent with the competition data. Championships conducted in Moscow and Chelyabinsk, where
long-established pole vault training centres are located, attracted considerably more competitors than those
held in Yekaterinburg. These differences in participation indicate that the geographical location of competi-
tions, together with available financial support, may influence the competitive field [17].

The situation in the men’s event differed from that observed in the women’s competition. Throughout
the 2020-2024 Olympic cycle, the level of competitiveness remained relatively stable. Leading athletes con-
sistently achieved high performances, while new competitors regularly entered the national rankings. Taken
together, these observations suggest that the current athlete development system continues to provide a suffi-
cient reserve of talented male pole vaulters [5].

During the consultations, experts also discussed several issues that may become increasingly important
in the coming years. Although regional training centres continue to produce successful athletes, specialists
expressed concern about the gradual retirement of experienced coaches and the declining number of quali-
fied coaching personnel. If this tendency continues, it may affect the continuity of athlete preparation and
reduce the effectiveness of long-term training programmes. Similar concerns have been described in studies
devoted to other sports, where the preservation of coaching expertise is regarded as an essential factor for
maintaining competitive performance [18].

The changes observed in the women’s event appear to be associated with several additional factors. One
of them is the retirement of athletes who had represented Russia successfully at the international level for
many years. Their departure reduced the number of competitors capable of achieving performances compa-
rable with international standards, contributing to a wider gap between the leading athletes and the rest of the
field. Experts also reported that fewer young women have recently chosen to specialize in pole vault. In their
opinion, the limited opportunity to compete at major international events may have weakened motivation
among young athletes and made the discipline less attractive as a long-term sporting career [7].

16 ISSN 3081-0531 (Print) ISSN 3081-054X (Online)



Dynamics of the Competitiveness of Russian...

Conclusion

Analysis of the Russian National Athletics Championships over the 2020-2024 Olympic cycle showed
that the men’s and women’s pole vault events followed different patterns of development. These differences
were reflected in both the Competitiveness Coefficient (CompC) and the distribution of athletes’ perfor-
mances, indicating changes in the overall structure of national competition.

In the women’s event, the leading athletes maintained consistently high performance levels throughout
the Olympic cycle, whereas the gap between the leaders and the remaining competitors gradually widened.
Together with the decline in the CompC, this suggests a gradual reduction in competitive depth. As fewer
athletes approached the performance level of the leaders, opportunities for further progress through internal
competition became more limited.

A different picture emerged in the men’s event. Although the CompC varied slightly between individual
championships, these fluctuations were not accompanied by meaningful changes in the overall distribution of
performances. Across the Olympic cycle, a relatively broad group of athletes continued to compete at a con-
sistently high level, indicating that the men’s discipline retained both competitive stability and sufficient per-
formance depth.

Overall, the analysis indicates that the two events followed different developmental paths during the
Olympic cycle.

The present findings do not allow causal conclusions. Nevertheless, the observed trends may be associ-
ated with broader organizational and structural characteristics of the national athlete development system.

The methodological approach presented in this study may be used to monitor changes in competitive-
ness and to assist in evaluating athlete development programmes and national competition systems. Future
studies should include longer observation periods, comparisons with international competitions, and further
refinement of competitiveness indicators for technically demanding athletics events.
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