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Introduction: The International Judo Federation introduced a ranking system in
2009 that determines top athletes for the Olympic Games and seeds them in
competitions. Previous research indicated that this ranking list and past
performances predicted 19%–27% of performance in the Olympic Games and
World Championships. However, due to the COVID-19 pandemic, the
relationship between Judo World Tour competitions and Olympic Games
performance may have been affected. This study aimed to examine the
relationship between athletes’ performance in Judo World Tour competitions
and their competitive performance at the Olympic Games.
Methods: Data from 393 athletes who participated in the Tokyo Olympics were
analyzed considering both long and short-term performance measures. Pearson
correlation was used to determine the relationship between variables and multiple
linear regressionswereused topredictperformance foreachsexand theentire sample.
Results: The results revealed a range of magnitudes in the correlation between
variables, varying from small to large. In terms of regression analyses, it was observed
that, for females, the percentage of matches won during the classification period
and competition in the year prior to the Olympic Games predicted 37% of their
performance. For males, the percentage of matches won during the classification
period and competition in the six months before the Olympic Games predicted 36%
of their performance.
Discussion: Thus, athletes’ quality and reduced exposure to competition near the
Olympic Games appear to be important factors in their performance at the event.

KEYWORDS
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prediction

1. Introduction

To qualify to the Olympic Games, the International Judo Federation (IJF) established a

classification based on a world ranking list in 2009 (1). This ranking is based on performance

in different competition types, such as Continental Open, Continentals, Grand Prix, Grand

Slam, World Master, World Championship, and Olympic Games. Each of these

competitions has a specific number of points associated with it: 100 for the Continental
01 frontiersin.org
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TABLE 1 Number and percentage (in parentheses) of athletes who
participated in judo competition during the Tokyo 2020 Olympic Games.

Weight Categories Male Female
Extra-lightweight (M = ≤60 kg; F = ≤48 kg) 23 (11) 28 (15)

Half-lightweight (M =≤66 kg;
F =≤52 kg)

27 (13) 29 (15)

Lightweight (M =≤73 kg;
F =≤57 kg)

36 (18) 25 (13)

Half-middleweight (M =≤81 kg; F = ≤63 kg) 35 (17) 31 (16)

Middleweight (M =≤90 kg;
F =≤70 kg)

33 (16) 28 (15)

Half-heavyweight (M = ≤100 kg; F = ≤78 kg) 25 (12) 24 (13)

Heavyweight (M = >100 kg;
F = >78 kg)

22 (11) 27 (14)

Total 201 (51) 192 (49)

M, male; F, female.
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Open, 700 for the Continental Championship, 700 for the Grand

Prix, 1000 for the Grand Slams, 1800 for the World Masters and

2000 for the World Championships. The silver and bronze medal

performances represent 70% and 50% of the points, respectively.

Additionally, smaller amounts of points are given for fifth,

seventh, and other positions, as well as for participation. To

qualify for the Olympic Games, the top six results in each of the

two previous years are considered, and the points obtained in the

13th to the 24th months have 50% of their original value, while

in 100% of the points obtained in the last year are considered.

During this period, athletes participate in Grand Slams, Grand

Prix, and World Cups. Furthermore, the top eight ranked

athletes are seeded in draws to avoid the best athletes competing

against each other in the elimination phase (2).

Several investigations have examined the impact of ranking

position on Olympic Games medal distribution of judo athletes

(3–6). It was found that variables from the World Ranking List,

including points valid in the two-year period and number of

competitions in 2012, could predict 24% (for females) and 26%

(for males) of judo performance during London 2012 Olympic

Games (3). Additionally, the performance of judo athletes in the

World Championships has been examined across different age

categories, including cadet, junior, and senior (5). They reported

that the World Ranking List position and competitive

performance during the year of the World Championships,

measured by placing at competitions, could predict between 5%

and 27% of the athletes’ performance. Studies indicated that

during the London Olympic Games, the top eight ranked athletes

gained most of the medals distributed, and that there was a

probability of seeded male athletes winning a medal of 41.1% and

42.9% in London 2012 and Rio 2016 Olympic Games,

respectively (4), while for females, the probabilities were 35.7%

and 44.6% in London 2012 and Rio 2016, respectively (4). More

recently (6), it was demonstrated that seeded athletes (the top

eight ranked athletes) have about a 15% higher chance of winning

a medal and a 10% higher chance of reaching the quarterfinals

when considering professional judo competitions. Additionally,

the first and second seeded athletes have an advantage in winning

the gold medal. Specifically, this author indicated that world

ranking position and performance in the classification phase

could predict the judo athletes’ performance in the major events

such as World Championship and Olympic Games.

Unlike the situations in London 2012 and Rio 2016, the

classification phase for Tokyo 2020 was different due to the

COVID-19 pandemic (7). Competitions that were scheduled

during the classification phase were cancelled, and when

competitions resumed, they had short intervals between them

(range of 4–30 days for the Judo World Tour and 48 days

between Word Championship and Olympic Games). This

resulted in the classification period finishing too close to the

Olympic Games, which may have been a problem for athletes,

since longer intervals have previously been reported to be

associated with increased performance during the Olympic

Games (8). For the first time, the Judo World Championship was

disputed in the same year of the Olympic Games, with only

48 days separating these competitions (9). As a result, athletes
Frontiers in Sports and Active Living 02
faced two main scenarios: (1) compete in the World Championship

to avoid their direct competitors from taking their place and

qualify to the Olympic Games despite a very short interval between

two top judo competitions, or (2) do not participate in the World

Championship, have a longer interval between their last

competition and the Olympic Games, and count on the fact that

their direct competitors for a place would not qualify, or (3) go for

the ultimate glory and try to get medals in both competitions.

Results from a recent study showed that athletes who

participated in the World Championships and won medals had a

12.7% higher chance of winning a medal in the Olympic Games

compared to non-medalists (9). On the other hand, athletes who

did not participate in the World Championships also had an

increased odds ratio (6.6) of winning an Olympic medal compared

to those who participated in the World Championships but did

not win a medal (9). Therefore, given the COVID-19 pandemic

during the qualification period, which affected the training process

of many athletes (10), the two most important judo tournaments

were conducted in less than 48 days (9), and a higher number of

competitions composed the ranking system with different point

attribution, a different association could be found between

performance in the Judo World Tour competitions and

performance in the Olympic Games than those reported in

previous studies (3, 6). Thus, this investigation aimed to verify the

relationship between performance in the Judo World Tour

competitions (i.e., those used to determine the IJF ranking) and

athletes’ performance during the Tokyo 2020 Olympic Games. The

main hypothesis of the present study was that athletes better

positioned in the ranking, but with a longer interval between

competitions, would perform better in the Olympic Games.
2. Method

2.1. Research design

This study is a descriptive analysis of the Tokyo 2020 Olympic

Games, focusing on the athletes’ performance in the Olympics

while considering their previous performance in the World Tour

competitions.
frontiersin.org
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2.2. Participants

Data from 393 athletes who took part in the Olympic Games

were analyzed. Of these athletes, six who did not participate in the

World Tour competition were invited by the IJF to participate in

the Olympic Games. Therefore, there was no sampling process, as

all athletes who participated in the Olympic Games were analyzed.
FIGURE 1

Correlation between Final Ranking (after discarding for Olympic Games classific
Ranking all (without discarding) and Olympic Games points (OG points) (Pane
lines) and female athletes (represented by blue circles and blue lines).

FIGURE 2

Correlation between the number of competitions contested in the classific
matches won in the classification phase and Olympic Games points (OG poi
phase and Olympic Games points (OG points) (Panel C), and between the w
Games points (OG points) (Panel D). The analyses include male (represented
blue circles and blue lines).
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Table 1 presents the number of athletes for each weight category

during the Tokyo 2020 Olympic Games. The data from results of

Tokyo Olympic Games was obtained from publicly available

online sources (https://judobase.ijf.org). In addition, informed

consent was not required for the study, according to the Belmont

Report (NH, 1978) and according to the approval of the ethics

committee of University of Sao Paulo (number: 5.920.124). The
ation) and Olympic Games points (OG points) (Panel A), and between Final
l B). The analyses include male (represented by black triangles and black

ation phase and Olympic Games points (OG points) (Panel A), between
nts) (Panel B), between the total number of matches in the classification
inning percentage (Win %) during the classification phase and Olympic
by black triangles and black lines) and female athletes (represented by
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study was conducted in accordance with the Declaration of Helsinki.

The official results books were documented by a judo expert referee

of the International Judo Federation. The data for the independent

variables were obtained from the International Judo Federation

Website (https://judobase.ijf.org).
2.3. Procedures

The dependent variable was athletes’ performance at the

Olympic Games. To measure this variable, we recorded the

competition results (1st, 2nd, 3rd, 5th, 7th), and used the IJF

points for each placing. Points at the Olympic Games varied as

follows: Gold medal = 2,200; silver medal = 1,540; bronze medal =

1,100; 5th place = 792; 7th place = 572; 16th = 352; 32nd = 264.

The independent variables were: (1) Measures of athletes’

performance in the two years before the Olympic Games (athletes’

performance during the entire classification phase, which was held

between 25th May 2018 to 28th June 2021, i.e., points accumulated

during this period); (2) Final position in the IJF ranking list,

excluding athletes from the same country; (3) Measures of athletes’

performance during phase with 100% of the points considered for

Olympic Games classification occurred one year and six months
FIGURE 3

Correlation between the number of competitions contested one year before
between matches won during the competition one year before the Olympic
total number of matches contested one year before the Olympic Games and
percentage one year before the Olympic Games (Win % last year) and Ol
(represented by black triangles and black lines) and female athletes (represen
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before the Tokyo Olympic Games (i.e., between 24th May 2019

and 28th June 2021); (4) number of matches won and lost two

years, one year, and six months before the Olympic Games; (5)

Number of competition disputed two years, one year, and six

months before the Olympic Games; (6) Interval (in days) between

the last competition and the Olympic Games.
2.4. Statistical analysis

The Levene’s test was used to test for homogeneity and the data

normality was accessed by Kolmogorov-Smirnov, and all data were

normally distributed. As the data was found to be homogeneous,

Pearson correlation was used to determine the relationship

between variables. Pairwise multiple linear regressions were

conducted to predict performance in the Tokyo Olympics for each

sex and for the entire sample. Specifically, the Stepwise method

was used. Collinearity analysis was also performed, where variables

that exhibited significant correlation (p < 0.05), variables with a

variance inflation factor (VIF)≥ 5, tolerance ≤0.1, and Durbin-

Watson index outside the range of 2 were not included

simultaneously in the model. All analyses were performed

separately for female and male athletes. The descriptive results
the Olympic Games and Olympic Games points (OG points) (Panel A),
Games and Olympic Games points (OG points) (Panel B), between the
Olympic Games points (OG points) (Panel C), and between the winning

ympic Games points (OG points) (Panel D). The analyses include male
ted by blue circles and blue lines).
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were presented as the coefficient of correlation value (R), the

coefficient of determination value (R2), the adjusted R2 value, the

standard error of estimate value (SEE), and the significance level

(P). The magnitude of correlation was classified according to

Hopkins (11): r = 0–0.1 (trivial), 0.11–0.3 (small), 0.31–0.5

(moderate), 0.51–0.7 (large), 0.71–0.9 (very large), and 0.91–1.0

(almost perfect). The significance level was set at 5% for all

analyses, and all analyses were conducted using Statistica for

Windows, version 12 (StatSoft, Tulsa, United States of America).
3. Results

Figures 1–4, presents the relationship between Olympic Games

performance and the variables of previous performance. In

addition, the relationship between Olympic Games and variables

based on the World Ranking list and previous performance in

each female and male weight category, and all females and males

grouped is present in Table 2. The magnitude of the correlation

between variables varied from small to large.

The ranking of the athlete, the number of competitions held

during the classification phase, and the performance one year

and six months prior to the Olympic Games were negatively and

significantly correlated with the performance in the Olympic

Games. Additionally, the winning percentage during the
FIGURE 4

Correlation between the number of competitions contested six months befo
between matches won during the competition six months before the Olymp
total number of matches contested during the six months before the Olympi
the winning percentage in the six months before the Olympic Games (Wi
analyses include male (represented by black triangles and black lines) and fem
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classification phase and the performance six months prior to the

Olympic Games were positively and significantly correlated with

Olympic Games performance.

Table 3 presents the equations predicting performance in the

Tokyo Olympic Games based on the previous performance

variables.

The independent variables, including ranking, number of

competitions held, total matches, and matches won during the

classification phase, percentage of wins six months prior to the

Olympic Games, and the time interval between the last

competition and the Olympic Games, were correlated with other

independent variables (r values varied between 0.11 and 0.93,

p < 0.05). Therefore, these variables were not included to avoid

multicollinearity.

The variables predicting performance were different depending

on sex. For male athletes, those who had the highest winning

percentage and performed a lower number of competitions in

the six months before event had better performance. For female

athletes, a higher winning percentage and a lower number of

competitions during the last year were the factors related to

higher performance in the Tokyo Olympic Games. When

analyzing the whole sample (males and females) similar results

were found, as athletes with a higher winning percentage and

lower number of competitions in the last year of the

classification phase performed better in the Olympic Games.
re the Olympic Games and Olympic Games points (OG points) (Panel A),
ic Games and Olympic Games points (OG points) (Panel B), between the
c Games and Olympic Games points (OG points) (Panel C), and between
n % 6 months) and Olympic Games points (OG points) (Panel D). The
ale athletes (represented by blue circles and blue lines).
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TABLE 3 Predictive equations of Olympic Games performance in male and
female senior judo athletes.

Sex Equation R R2 Adjusted
R2

SEE p

Male OGP = 6.662 + 0.575
(win %) – 0.250 (C6M)

0.600 0.361 0.354 370.08 <0.001

Female OGP = −117.808 +
0.580 (win %) −0.146
(CLY)

0.607 0.368 0.367 364.91 <0.001

All OGP = −29.335 + 0.572
(win%) −0.211 (CLY)

0.602 0.363 0.360 366.73 <0.001

OGP, Olympic Games points; win%, winning percentage during the classification

phase; C6M, Competitions disputed six months before the Olympic Games;

CLY, Competitions disputed in the last year of the classification phase.

Santos et al. 10.3389/fspor.2023.1216002
4. Discussion

The main findings of the present study were that the winning

rate during the classification phase and the number of competitions

held in the last year before the Olympic Games could predict

performance in 36% of cases. However, it is important to

consider that the variables predicting performance in the

Olympic Games varied between males and females judo athletes.

For male athletes, the winning percentage during the

classification phase and the number of competitions held six

months prior to the Olympic Games predicted performance. For

female athletes, the winning percentage during the classification

phase and the number of competitions held during the last year

of the qualifying phase (i.e., one year prior) predicted

performance. Therefore, the hypothesis of the present study was

partially confirmed.

These results indicate that athletes who had consistent

performance during the classification phase and used

strategies to limit exposure before the major competition

were more successful in the Olympic Games. In addition,

female athletes require a longer period of consistent

performance (12 months) compared to male athletes (6

months). These results are similar to previous studies (3, 5),

which reported that long-term performance (ranking

position) and exposure during the year of competition

(World Championship or Olympic Games) predicted the

performance. However, in this present analysis, we found a

higher prediction percentage (36% and 37% compared to

24% and 26% as reported by Franchini and Julio (3), and

21% and 27% as reported by Breviglieri et al. (5), for males

and females, respectively). These differences may be

associated with changes made to the qualification phase due

to the COVID-19 pandemic. Scheduled competitions were

cancelled in 2020, including the Olympic Games (7). With

the start of the vaccination process, competitions were able

to resume, albeit in a short period of time before the

Olympic Games and in specific locations (i.e., with better

control over the pandemic). As a result, some athletes may

not have participated due to some factors, such as financial

constraints or fear of the pandemic effects. Furthermore, the

training process was hindered by lockdowns (10). Thus, a
Frontiers in Sports and Active Living 08
possible home advantage (12) or advantage for athletes with

greater investment in the qualification phase could have

influenced the predicted performance in the Olympic Games.

Despite the increase in the prediction percentage, 64% of the

performance could not be explained by these variables. It

may be associated with the unique characteristics of the

Olympic Games, which only feature the top-ranked athletes,

unlike other events analyzed in the present study (3).

Aspects related to technical-tactical performance of these top-

ranked athletes can affect the prediction.

To explain the importance of limiting competition exposure

leading up to the Olympic Games, several aspects can be

highlighted: (1) Lower competition exposure can prevent

opponents from studying the main actions related to the match-

related performance in competition, such as variability of

actions, direction of attacks, type of defenses, groundwork

combat transitions and pacing strategies (13, 14, 15, 16); (2)

Judo competitions have a high incidence of injuries (17), and a

higher number of competitions can increase the injury rate,

especially considering the short interval among competitions

(e.g., 48 days between the Judo World Championship and the

Olympic Games). Specifically, previous research demonstrated

that the optimal interval between successive competitions should

be longer than 14 weeks when the Olympic Games is

considered (8). This period is important for optimal training

adaptation for physical variables that are determinants in judo

(18), as well as for tactical preparation for specific opponents;

(3) Rapid weight loss is common in judo and is considered a

psychologically demanding process for athletes (19, 20). As a

suggestion for future research, the authors could consider

incorporating additional variables to enhance performance

prediction, such as technical-tactical aspects and explore

determinants related to the home-advantage in relation to the

classification phase.
5. Conclusion

The Olympic Games performance for male and female judo

athletes can be predicted at 36% based on long-term

performance and exposure during the last year of the

classification phase. In other words, the main variables that

explain the performance in this competition are higher

performance (as indicated by their winning percentage)

during the classification phase and lower, but successful,

exposure close to the Olympic Games. Hence, coaches should

take into account the amount of competitions in which the

athletes will participate in, considering the optimal interval for

success in the event.
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