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Cadet and Junior Performance Is Associated With Senior’s World Championship and 
Olympics Achievement in Judo
Marcelo Naname Juniora, João Paulo Lopes-Silva a,b, Monica Yuri Takito a, and Emerson Franchini a

aUniversity of São Paulo; bCESMAC University Center

ABSTRACT
Purpose: We determined whether cadet and junior Judo World Championship participation and medal 
achievement would predict senior performance at World Championship (WC) and Olympic Games (OG). 
Methods: We analyzed retrospectively a total of 7780 athletes who competed at the OG and WC in the 
cadet, junior, and senior between 2009 and 2021. Results: There was an increase in the probability of 
winning a medal in the senior category (WC and OG, and only WC) ranged from 4.3 to 4.5 for medal- 
winning cadets compared to non-medalists and this probability remained around 3.3–3.8 for medalists in 
the male and 5.3–5.4 for the female medalists in cadet WC. Moreover, the chance of winning a medal in 
the senior category (WC and OG) was 8.1–8.5 times greater for medalists when compared to non- 
medalists in the junior WC. In turn, the probability of winning a medal in the senior (WC) was 1.5–1.7 
times greater for athletes who did not compete in the junior WC. In the OG, the probability of winning 
a medal was 3.5 greater times for medalists when compared to non-medalists at cadet and junior WC. 
Conclusion: Thus, being a cadet or junior WC medalist increases the probability of winning a senior WC or 
an Olympic medal.
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In Ancient Greece, Olympic Games were the most important 
event, which demanded a frequent and great investment of 
each City-State in their athletes (Poliakoff, 1987). Boys compe
tition was part of the Ancient Olympic Games, and at that time 
as nowadays, there were also worries regarding the effect of 
early achievements on future performances. Aristotle, in its 
Politics (Aristotle, 2009), established that “The evil of excessive 
training in early years is strikingly proved by the example of the 
Olympic victors; for not more than two or three of them have 
gained a prize both as boys and as men; their early training and 
severe gymnastic exercises exhausted their constitutions.” 
Currently, nations interested in a good position in the inter
national level competition, especially at the Olympic Games, 
try to optimize their limited resources to achieve outstanding 
results. Sport science-based approaches have been reported to 
be effective, and the successful experience of Great Britain 
regarding talent development has been reported (Rees et al.,  
2016). Indeed, systems developed to improve the efficiency of 
the work executed by coaches and sports scientists have pro
vided scientific evidence to increase sports skills at different 
ages (Balagué et al., 2017).

Therefore, determining the factors that may contribute to 
success in these sports can be relevant for decision-making 
processes regarding resource application. An initial and rele
vant approach to obtaining this information is to verify 
whether early success in a given sport may predict future 
success. Some authors reported no predictive power of early 
competitive success on senior career performance in power- 
(Boccia et al., 2021, 2021) and sprint-related (Boccia et al.,  
2021) track and field events or even a negative relationship 

between junior and senior performances (Barreiros & Fonseca,  
2012; Güllich & Emrich, 2014). Conversely, some investiga
tions reported low-to-moderate correlations between junior 
and peak senior performance (Brustio et al., 2021), and others 
have observed and proposed that early performance is relevant 
for senior success, specifically in tennis, swimming (Post et al.,  
2020; Yustres et al., 2019), cycling (Gallo et al., 2022; Mostaert 
et al., 2022) and track-and-field events (Fulton et al., 2022; 
Hollings & Hume, 2010; Reid et al., 2007, 2009). However, 
a study with sprint swimmers demonstrated that early- 
success athletes presented a performance stagnation around 
16 to 18 years for females and 19 to 20 years for males, while 
later-success swimmers presented 1–2% annual performance 
increase up to 20 to 24 years (Brustio et al., 2022). Thus, these 
authors suggested that using solely early performance for talent 
identification instead of rate of progression may have limited 
contribution to this end.

Combat sports have a relevant contribution to the total 
medals disputed in multi-sport events, with special refer
ence to the Olympic Games, where nearly 25% of the total 
medals come from these sports (Franchini & Gutiérrez- 
García, 2018). Moreover, Olympic combat sports have spe
cific characteristics, such as athletes’ division in weight 
categories, and demanding several physiological and psy
chological traits to be successful (Bridge et al., 2014; 
Chaabene et al., 2017; Chaabène et al., 2012, 2015; 
Franchini et al., 2011). However, few studies investigated 
the relationship between cadet and junior performance in 
these sports and senior or Olympic success (Julio et al.,  
2011; Li et al., 2018). Li et al. (2018) reported that 61.4% of 
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the junior medal winners in international competitions and 
90.4% of those who competed as seniors when they were 
still junior—early achievers in the definition of the authors 
—went on to win international events at a senior age. 
Among these early achievers, 92.2% of the taekwondo ath
letes, 68.4% of the wrestlers, and 37.9% of the boxers could 
be reliably predicted to achieve international senior success 
(i.e., to win a medal). However, this study did not include 
two other combat sports, judo, and fencing. Specifically, 
with judo athletes, Julio et al. (2011) reported that nearly 
93% of the athletes did not repeat their initial competitive 
results at the state-level competition, independently of age 
or sex. It is important to consider, however, that this study 
considered state-level performance, included athletes from 
9–10 years-old, 11–12 year-old, 13–14 years-old, 15–16  
years-old, 17 t- 19 years-old, and 20+ years-old, and was 
conducted before a series of changes were implemented in 
international judo competitions—specifically the judo world 
tour and its ranking system in 2009. Indeed, since 2009 
cadet judo athletes take part in World Championships and 
judo is part of the Youth Olympic Games since 2010. 
Junior Judo World Championship has a long tradition. 
Additionally, in 2009 the International Judo Federation 
adopted the world ranking list used for senior athletes for 
both cadet and junior athletes (Franchini & Julio, 2015; 
Velloso Breviglieri et al., 2018). Evidence demonstrated 
that Olympic-level judo athletes typically start to practice 
before they are 9 years old and compete before they are 10– 
11 years old (Franchini & Takito, 2014). However, little is 
known regarding the relationship between judo perfor
mance in top-level international competition during the 
cadet and junior years, and athletes’ achievement in senior 
competitions.

Therefore, the objective of the present study was to deter
mine whether cadet and junior Judo World Championship 
participation and medal achievement would predict senior 
performance at World Championship and/or Olympic 
Games. The main hypothesis of this study was that judo ath
letes medaling at cadet and/or junior Judo World 
Championship would more likely be able to win a medal at 
senior World Championship and/or Olympic Games.

Methods

Procedures

A total of 7780 athletes (4714 male and 3066 female) competed 
at Olympic Games and World Championships in the Cadet 
(2845), Junior (3512), and Senior (3132) between 2009 and 
2021. Specifically, the 2009–2021 period was considered for 
the senior age group, whereas the 2009–2019 period was con
sidered for the cadet and junior age groups. Thus, this insertion 
considered the possibility of cadets competing in the junior age 
group, and junior competing in the senior age group in the 
period analyzed. Considering only athletes that competed in 
World Championships we analyzed 7718 (4670 male and 3048 
female), with 3073 competing in the senior category. For 
Olympic Games, 651 athletes were considered.

All data were collected and compiled from the official 
International Judo Federation database website (www.judo 
base.org), and missing information was obtained by accessing 
supplementary websites (www.judoinside.com and www.ijf. 
org). These archive data are from open-access, and no ethical 
issues were involved in the analysis and interpretation of these 
data as they were obtained in secondary form and not gener
ated by experimentation, and athletes’ details were not 
presented.

Statistical analysis

Logistic regression was used to measure the magnitude of 
association between winning a medal in the Olympic Games 
and/or the World Championships. This analysis was per
formed considering the dependent variables, winning 
a medal in the Olympic Games and/or World 
Championship or not, and the independent variables 
World Championships participation in the cadet and junior 
classes, as medalists, non-medallists, and no participation. 
The models were presented overall and separately for each 
sex. Results were reported as odds ratio (OR), and 95% 
confidence interval (CI). The level of significance was 5%. 
All the analyses were performed with Statistical Package 
Social Science (SPSS, Version 17.0).

Results

Table 1 presents analyses for considering the participation 
in the cadet World Championships. When data were ana
lyzed altogether (males and females), the chance of winning 
a medal in the senior category (World Championships and/ 
or Olympic Games, and only World Championships) ran
ged from 4.3 to 4.5 for medal-winning cadets compared to 
non-medalists (Table 1). Regarding sex, it is noted that this 
chance remained around 3.3–3.8 for medalists in the male 
and 5.3–5.4 for the female medalists in cadet World 
Championships. Conversely, there was no significant asso
ciation (p > .05) between medalists in the senior competi
tions and athletes who did not compete in the cadet World 
Championships.

Table 2 analyses for considering the participation in the 
junior World Championships. When the data were analyzed 
altogether (males and females), the odds of winning a medal in 
the senior category (World Championships and/or Olympic 
Games) were 8.1–8.5 times greater for medalists when com
pared to non-medalists in the junior World Championships (p  
< .001). For males, the odds of winning a medal in the senior 
category were 6.9–7.8 times greater for medalists in the junior 
World Championships when compared to non-medalists. For 
females, the odds ratio of winning a medal in the senior 
category was 9.4–10.6 times greater for medalists concerning 
non-medalists in the junior World Championships (p < .001). 
Moreover, the odds ratio of winning a medal in the senior 
(including World Championships) was 1.5–1.7. times greater 
for athletes who did not compete in the junior World 
Championships (p < .05). However, there was no significant 
association between male athletes who did not compete and 
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non-medalists in the junior World Championships and win
ning a medal in the Senior category (p > .05). Moreover, the 
odds ratio of winning a medal in the senior category was 2.2– 
2.4 greater for athletes who participated when compared to 
non-medalists in the junior World Championships (p = .005).

Considering only the Olympic Games (Table 3), the odds of 
winning a medal-winning was 3.5 greater times for medalists 
when compared to non-medalists at cadet (p = .016) and junior 
World Championships (p < .001). However, there was no sig
nificant association between athletes who won a medal in 
Olympic Games but did not compete in the cadet (p = .435) 
or junior World Championships (p = .913).

Discussion

The main finding of the present study was that being a medal 
winner at cadet or junior World Championships increased the 
odds ratio of winning a senior World Championship or an 
Olympic medal, confirming our hypothesis. Another relevant 
finding was that just competing but not getting a medal at cadet 
World Championships did not affect the chance of getting 
a medal at senior World Championship or Olympics compared 
with those who did not take part in these specific-age competi
tions. For female junior athletes, however, a higher odds ratio 
of winning medals in the senior World Championships was 
found when they did not participate in the junior World 

Table 2. Distribution of winning a medal in the Senior category by competition (World Championships and/or Olympic Games, and only World Championships) by 
results at Junior World Championships.

Senior category (WC and/or OG) Senior World Championships

Junior WC Win a medal Total Win a medal Total

Grouped n % n OR 95% CI P n % n OR 95% CI p

No medal 43 7.4 581 1 38 6.5 583 1
Medal 93 40.4 230 8.49 5.65–12.76 <0.001 84 36.2 232 8.14 5.33–12.44 <0.001
No participation 283 12.2 2321 1.74 1.24–2.43 0.001 215 9.5 2258 1.51 1.06–2.16 0.024

Males
No medal 27 7.7 352 1 26 7.3 356 1
Medal 43 39.4 109 7.84 4.53–13.58 <0.001 39 35.1 111 6.88 3.94–12.01 <0.001
No participation 157 10.9 1445 1.47 0.96–2.25 0.078 113 8.1 1401 1.11 0.72–1.73 0.634

Females
No medal 16 7.0 229 1 12 5.3 227 1
Medal 50 41.3 121 9.38 5.02–17.49 <0.001 45 37.2 121 10.61 5.33–21.12 <0.001
No participation 126 14.4 876 2.24 1.30–3.85 0.004 102 11.9 857 2.42 1.31–4.49 0.005

Note: 95%CI = confidence interval at 95%.

Table 3. Distribution of winning a medal in the Olympic Games by results at Cadet and Junior World Championships (WC).

Olympic Games

Cadet WC Win a medal Total

Grouped n % n OR 95% CI p

No medal 6 11.5 52 1

Medal 12 33.3 36 3.83 1.28–11.48 0.016
No participation 88 15.6 563 1.42 0.59–3.43 0.435

Junior WC
No medal 16 12.9 124 1
Medal 38 33.9 112 3.47 1.80–6.67 <0.001
No participation 52 12.5 415 0.97 0.53–1.76 0.913

Note: 95%CI = confidence interval at 95%.

Table 1. Distribution of winning a medal in the senior category (World Championships and/or Olympic Games, and only World Championships) by results at cadet World 
Championships.

Senior category (WC and/or OG) Senior World Championships

Cadet WC Win a medal Total Win a medal Total

Grouped n % n OR 95% CI p n % n OR 95% CI p

No medal 20 8.8 226 1 18 8 225 1
Medal 26 30.2 86 4.46 2.33–8.55 <0.001 23 27.1 85 4.26 2.16–8.14 <0.001
No participation 373 13.2 2820 1.57 0.98–2.52 0.061 296 10.7 2763 1.38 0.84–2.27 0.204

Males
No medal 12 9.2 131 1 11 8.4 131 1
Medal 11 27.5 40 3.76 1.51–9.38 0.004 9 23.1 39 3.27 1.24–8.61 0.016
No participation 204 11.8 1735 1.32 0.72–2.44 0.372 158 9.3 1698 1.20 0.59–2.12 0.730

Females
No medal 8 8.4 95 1 7 7.4 94 1
Medal 15 32.6 46 5.26 2.03–13.62 0.001 14 30.4 46 5.44 2.01–14.69 0.001
No participation 169 15.6 1085 2.01 0.96–4.22 0.066 138 13 1065 1.85 0.84–4.08 0.127

Note: 95%CI = confidence interval at 95%.
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Championships compared to those who took part but did not 
win medals.

Other authors have also reported that junior performance 
was relevant for senior success in tennis (Kovalchik et al., 2017; 
Reid et al., 2007, 2009), swimming (Post et al., 2020; Yustres 
et al., 2019), cycling (Gallo et al., 2022; Mostaert et al., 2022) 
and track-and-field events (Barreiros & Fonseca, 2012; Boccia 
et al., 2021; Brustio et al., 2021; Chaabène et al., 2012; Güllich & 
Emrich, 2014). When the ranking trajectories of the elite 
female tennis talents were analyzed, Kovalchik et al. (2017) 
showed that female tennis players with the highest career 
peak ranking were youngest when first ranked, top 10 players 
were first ranked at age 15.5 years, 1.2 years earlier than top 51– 
100 players. Moreover, early success under 18 (U-18) is not 
a good predictor of becoming an elite senior athlete in sprint 
events (100-, 200- and 400-m races; Boccia et al., 2021) and 
jump disciplines (i.e., high jump, long jump, triple jump and 
pole vault; Boccia et al., 2021). Indeed, when analyzing sprint 
swimmers, Brustio et al. (2021) indicated that the sole use of 
early performance for talent identification had limited value 
compared with the rate of progression. However, for combat 
sports, performance-related variables are more difficult to 
identify as no single parameter is related to performance 
(Kons et al., 2018, 2020).

Specifically, regarding combat sports, we found only two 
studies that addressed early-career and senior performances 
(Julio et al., 2011; Li et al., 2018). Julio et al. (2011) 
observed that approximately 93% of judo athletes did not 
repeat their initial state-level competitive results, indepen
dently of age or sex. However, this study was conducted 
before a series of rule changes in judo (i.e., the creation of 
a world ranking list for senior, cadet, and junior athletes by 
IJF), included athletes as young as 9–10 years-old, and no 
information was reported regarding whether some of these 
athletes did not achieve the same competitive level due to 
competing in higher levels, and not taking part in state- 
level competitions anymore. Li et al. (2018) investigated 
wrestlers, boxers, and taekwondo athletes and reported 
that 61.4% of the junior medal winners in international 
competitions and 90.4% of those who competed as senior 
when they were still junior—early achievers in the defini
tion authors—won international events at a senior age. 
Among these early achievers, 92.2% of the taekwondo ath
letes, 68.4% of the wrestlers, and 37.9% of the boxers could 
be reliably predicted to achieve international senior success 
(i.e., to win a medal). Indeed, in our study around 40% of 
junior and 30% of cadet World Championship medal win
ners were able to repeat their achievements at the senior 
World Championship or the Olympic Games. In turn, 
Barreiros and Fonseca (2012), analyzing soccer, volleyball, 
swimming, and judo Portuguese athletes, observed that it 
was possible to win a medal at senior age without taking 
part in junior competitions. However, they indicated that 
especially for the individual sports analyzed (i.e., swimming 
and judo) those athletes who did not achieve relevant 
results in younger categories presented difficulty presenting 
similar results as those who had gained medals when 
younger.

Different from our study that analyzed only World 
Championships and Olympic Games, however, Li et al. 
(2018) considered several international competitions. 
Therefore, when compared to the only two studies (Julio 
et al., 2011; Li et al., 2018) addressing this issue with 
combat sports athletes, our study found similar results, 
adding information specifically regarding judo and includ
ing cadet competitions as predictive events. A limitation of 
our study was that we did not consider whether junior 
athletes were already performing well at the senior level, 
as investigated by Li et al. (2018).

The increased odds ratio of winning medals in the senior 
World Championships for females who did not take part in the 
junior World Championships compared to those who took 
part in it but did not win medals can be explained by lower 
scrutiny of the technical and tactical approaches of these ath
letes by their opponents or a preserved confidence for those not 
taking part in such event. Interestingly female judo athletes 
reach the world level at younger ages than their male counter
parts (Franchini et al., 2020). It seems that for this specific 
group, an early exposition may result in being studied by the 
opponents, which can create specific strategies to deal with 
specific actions. Additionally, unsuccessful participation may 
create a negative carry-over effect for the senior event, a fact 
not experienced by those not taking part in the junior World 
Championships. Moreover, elite performance needs many 
hours of training and exposure to numerous competitions, 
and the longer the career the greater the possibility to reach 
a high-performance level (Boccia et al., 2019).

Another limitation of the present study was that we did not 
analyze the different weight categories, which may be a factor 
influencing these results. However, such an approach would 
decrease the statistical power of our results. Over the years, this 
analysis considering the weight categories will likely be possible 
to execute, as more athletes will compose the sample. 
Additionally, future studies should investigate which variables 
(e.g., technical, physical and psychological abilities) are related 
to performance in different age groups, and which variables 
development during cadet or junior ages may predict future 
performance in senior competitions.

Conclusion

Therefore, our study indicated that cadet World 
Championship medal winners have an increased odds ratio of 
winning a senior World Championship or an Olympic medal. 
Thus, it seems that in judo, directing the training program to 
allow athletes to achieve this level of performance at early age 
(i.e., cadet) can be a good strategy when focusing on later 
performances. However, it is important to consider that not 
taking part in cadet World Championships did not affect the 
likelihood of winning a medal at top-level senior competitions 
(i.e., World Championship or Olympics) compared with those 
who just took part in the World Championships—and not got 
a medal—at these specific-age competitions. However, for 
female athletes aiming to win a medal at the senior World 
Championships, it is better not to take part in the junior 
World Championships compared to those who took part but 
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did not win medals. Together, our results may be utilized by 
athletes, coaches, and sports managers in setting goals and 
assessing athletes’ development for judo athletes helping to 
play a role in the long-term athlete’s development process.
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