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 Early Success is not a Prerequisite for Success at the Adult Age  
in Spanish Sprinters 

by 

Aaron Agudo-Ortega 1,*, Jose Maria Gonzalez-Rave 1, Juan Jose Salinero 1 

The aim of the study was to describe the relationship between success in junior and senior categories in sprint 
events. An observational and longitudinal analysis was carried out using rankings of the Royal Spanish Athletics 
Federation database. We analysed 547 sprinters (238 women and 309 men) from their U14 to senior stage who ranked in 
top-20 on at least one occasion during the period 2004 to 2021. The first entry in top-20 occurred mostly in U14 (44.4%, 
243), and the frequency was progressively lower: 26.7% (146) in U16; 20.8% (114) in U18; 5.1% (28) in U20; 2% (11) 
in U23; and 0.9% (5) in the senior category. A similar tendency was observed in male and female athletes. Only 3.8% 
(9) of top-20 U14 athletes reached the senior elite stage, increasing this percentage in subsequent categories: 7.4% (15) 
in U16; 10.6% (24) in U18; 20.9% (32) in U20, and 31.4% (32) from U23 to the senior category. Data from female 
athletes showed higher maintenance of top-20 status from early categories to senior age. We conclude that even though 
the first entry into the national top-20 in sprint events occurs early in most cases, success in these initial stages is not a 
prerequisite for reaching top-20 positions in the senior category.  
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Introduction 

The athletes´ pathway to elite performance 
can involve years of deliberate practice (Baker and 
Young, 2014), and it is influenced by numerous 
internal and external factors (Suppiah et al., 2015; 
Till and Baker, 2020). Furthermore, the 
identification and selection of elite athletes occur 
during their developmental years (Cuba-Dorado et 
al., 2020; Johnston et al., 2021; Till and Baker, 2020). 
Different models for sporting development have 
been suggested: early specialization, late 
investment and playful training, a late entry into 
the main sport, and sampling in playful training 
(Storm et al., 2012). Although there are troubling 
inconsistencies in the definitions of early 
specialization, some key points refer to the choice 
of the main sport (before age 12), and single sport 
participation (Mosher et al., 2020), based on the 
assumption that performance in younger 
categories may be a good predictor of an athlete's 
potential and future expert performance (Jayanthi 

et al., 2019), basing its validity on the models of 
accumulation of training hours, i.e., deliberate 
practice (Ericsson, 2008; Macnamara et al., 2014; 
Thomas et al., 2019). Late specialization is 
understood as specialization in a single sport and 
intensification of specialized practice directed at 
older ages (Güllich et al., 2022). The International 
Olympic Committee (IOC) in its 2015 declaration 
promoted late specialization to achieve the full 
development of the capabilities of athletes 
(Bergeron et al., 2015). In agreement with the IOC 
declaration, several studies have shown how early 
specialization does not generate advantages over 
late specialization (Feeley et al., 2016; Kliethermes 
et al., 2020; Siembida et al., 2021; Vaeyens et al., 
2009; van Rens et al., 2015). 

A correct selection model provides us with 
the necessary information to establish realistic 
developmental goals and expectations according 
to the needs of athletes (Güllich, 2017; Tønnessen 
et al., 2015). Some authors have found that an  
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earlier onset and a higher volume of discipline-
specific training and competition during 
adolescence do not need necessarily to be 
associated with greater success in senior 
international elite sports (Barth et al., 2022; Boccia 
et al., 2017, 2019; Kliethermes et al., 2020; Moesch 
et al., 2011). Considering this last statement, those 
authors have shown a start in the sport at an older 
age of athletes who achieved great success in the 
senior category, which entailed a greater sports 
background in other sports and presented slower 
initial progress compared to their counterparts at 
the national level. In sprinters, Boccia et al. (2019) 
found that entering sport-specific competitions 
later and lengthening the sports career beyond the 
age of 23–25 years may be an important factor to 
achieve the top-level performance in sprinters. 
National (Boccia et al., 2019) and international-
class top-level athletes (Boccia et al., 2020) achieved 
their personal best around this age range, and this 
occurred earlier than in their counterparts of a 
lower performance level. 

Nowadays, small performance transfer 
between junior and senior categories has been 
observed in team sports such as rugby, football and 
volleyball (Barreiros et al., 2014; Durandt et al., 
2011), and in individual sports such as swimming, 
cycling, judo, taekwondo, boxing and wrestling 
(Barreiros et al., 2014; Brustio et al., 2021; Cesanelli 
et al., 2021; Li et al., 2018; Yustres et al., 2021). 

In the same way, in athletics, this transition 
rate is scarce. In middle- and long-distance 
runners, only 39% of the finalist athletes in the 
world junior world championship in 2002 (World 
Athletics U20 or WJC) maintained the elite status 
in subsequent years as senior athletes (Pizzuto et 
al., 2017). Bezuglov et al. (2022) analysed all 
athletics events and found that from 17,435 U18 
athletes ranked in world top-100, only 23.5% 
entered the top-100 as senior athletes. Boccia et al. 
(2021) analysed the transition rate for top-50 world 
jumpers from U18 to the senior category, where 
only 8% of male and 16% of female top-50 ranked 
at the age of 16 maintained this status as senior 
athletes. Boccia et al. (2020) analysed U18 top-50 
world sprinters, and only one out of five (17% of 
male and 21% of female) managed to be included 
among top-50 when they reached their senior 
stage. Therefore, only a minority of youth 
successful athletes maintain their status at the 
senior category (Bezuglov et al., 2022; Boccia et al.,  

 
2020, 2021). 

At a national level, Boccia et al. (2017, 2019) 
analysed the career of Italian athletes, providing 
that less than 25% of elite U14 athletes (except 
women—long jumpers, where it was 38%) 
maintained their status in the senior category. In 
the United Kingdom, a minority of 100 m sprinters 
(one out of ten in U15 males and one out of four in 
U15 females) retained their top-20 status even in 
U20 (Kearney and Hayes, 2018).  

In summary, the existing research shows to 
a greater or lesser extent that early-stage success is 
not a prerequisite for future success as an elite 
athlete and, therefore, the transition rate from 
junior to senior is low. However, most of the 
current research in this field has analysed the 
transition rate only from U18 to the senior category 
(Bezuglov et al., 2022; Boccia et al., 2020, 2021; 
Pizzuto et al., 2017), or from U13 to U20 (Kearney 
and Hayes, 2018). Only few studies have analysed 
this process from U14 to the senior category (Boccia 
et al., 2017, 2019), but none of them examined the 
transition from U14 to the senior category 
including the U23 transition.  

Bearing this in mind, this study aimed to 
quantify the transition rate of success from junior 
(from U14 to U23) to senior categories in sprint 
events in Spain.  

Methods 
Participants 

We analysed 547 sprint athletes (238 
women and 309 men) ranked in top-20 at any grade 
on at least one occasion during the period 2004 to 
2021.  

Design and Procedures 

An observational and longitudinal 
analysis was conducted to investigate the 
relationship between junior and senior success (i.e., 
transition rate). 

The data were acquired from the public 
database of the Royal Spanish Athletics Federation 
(RFEA), 
https://www.rfea.es/web/estadisticas/ranking.asp, 
(access date: 07 February 2022)  collecting the best 
personal times of the different athletics 
competitions from the U14 to the senior category in 
Spain since the 2004/2005 season divided by sex, 
type (indoor or outdoor events), season, category 
and specific event, including both manual and  
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electronic times and both legal and illegal wind. 
The athlete's name, ranking, mark, date of birth, 
and category, among other data of all athletes that 
competing in Spain each season, were collected. 
Due to the open-data source employed for data 
collection, the local Ethics Committee approval 
was not required.  

All data from the 2004/2005 season to 2021 
for all categories was downloaded in Microsoft 
Excel spreadsheets for 100 m, 200 m and 400 m 
athletes (and 80 m, 150 m and 300 m in junior 
categories). We removed from the database those 
results obtained with illegal wind (+2 m/s) and 
athletes of other nationalities, and selected athletes 
that entered at any time the top-20 at any stage. We 
selected athletes born between 1993 and 1996 
because we could collect rankings for these athletes 
from their first year in U14 until they remained at 
least for three years as senior athletes (23 to 25 
years), leaving a final sample of 547 athletes. 
Previous studies have identified this age range as 
the age of peak performance for sprint athletes at 
the national level (Boccia et al., 2019). Each athlete 
was only counted once per age category. The 
ranking identified for each athlete at each category 
was the best achieved across the two (or three in 
U23) years within this category, and was 
categorized as top-20 (ranked 1 to 20), “21 to 50” or 
“Not ranked” (out of top-50). This methodology 
was used in previous similar studies in Italy and 
the United Kingdom (Boccia et al., 2017, 2021; 
Kearney and Hayes, 2018). 

Statistical Analysis 

Data are presented as relative and absolute 
frequencies (%, n). To analyse the frequency in 
each category, and the transition rate in subsequent 
categories: “top-20”; “21 to 50” or “Not ranked”, 
contingency tables were used. All calculations 
were performed with SPSS 28.0. 

Results 
The first entry in top-20 occurred mostly in 

U14 (42.8%, 234) (Figure 1), and the frequency of 
athletes appearing for the first time in top-20 in the 
following categories was progressively lower: 
23.6% (129) in U16, 20.2% (111) in U18, 7.5% (41) in 
U20, 4.4% (24) in U23, and 1.4% (8) in the senior 
category. A similar tendency was observed in male 
and female athletes, although a higher proportion 
of female athletes entered first at the early age, U14  

 
(49.6% female vs. 37.5% male).  

Figure 2 shows the proportion of athletes 
who, ranked in top-20 in any of the different junior 
categories, achieved the top-20 position in the 
senior category from all (lower panel), male 
(middle) and female athletes (upper panel). 
Overall, the percentage of top-20 athletes who 
maintained this status increased as we approached 
the senior category: 3.8% (9) in U14, 7.4% (15) in 
U16, 10.6% (24) in U18, 20.9% (32) in U20, and 
31.4% (32) from U23 to the senior category. Data 
from female athletes showed a higher maintenance 
of top-20 status from early categories to senior age, 
except for U23 to the senior category where the 
figures were almost identical (31.3% in females vs. 
31.5% in males).  

A secondary analysis of the progression 
from junior categories with their subsequent 
categories is shown in Table 1. The first row shows 
the progression of athletes who, ranked in the top-
20 in U14, managed to progress whilst maintaining 
this level in subsequent categories. Of the total 
number of top-20 athletes in U14 (234), 31.2% (73) 
were in the top-20 in U16, 24.4% (57) in U18, 15.4% 
(36) in U20, and 9% (21) in U23. In U16 (second 
row) of the total number of top-20 athletes (202), 
53.5% (108) remained in the top-20 in U18, 27.5% 
(55) in U20 and 16.3% (33) in U23. The same pattern 
occurred in U18, as of the total number of top-20 
athletes in this category (228), 45.6% (104) 
remained in the top-20 in U20 and 26.8% (61) in 
U23. In U20 of the total number of athletes who 
were ranked in the top-20 in this category (153), 
almost one out of every two lost the top-20 spot in 
U23 (43.1%, 66). Again, females showed higher 
transition rates between subsequent categories 
than males (the only exception was from U14 to 
U16). 

Discussion 
The aim of this study was to analyse the 

transition rate from junior to senior categories. 
Data analysis from 547 Spanish sprint athletes 
showed that: 1) first entry in the top-20 position 
occurred mainly at early ages (Figure 1); 2) the 
hardest steps to overcome were from U14 to U16, 
and from U23 to the senior category (Figure 2 and 
Table 1); and 3) success in junior categories was not 
a good predictor of success in the senior category 
(i.e., low transition rate, Figure 2).  
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Table 1. Proportion of top-20 status maintenance between junior categories with their 
subsequent categories. 

 
FEMALE MALE TOTAL 

Top-20 21 to 50 
Not 

ranked 
Total

Top-
20 

21 to 50
Not 

ranked
Total Top-20 21 to 50 

Not 
ranked 

Total 

U14     
top-20 

to U16 
35 19 64 118 38 17 61 116 73 36 125 234 

29.7% 16.1% 54.2% 100% 32.8% 14.7% 52.6% 100% 31.2% 15.4% 53.4% 100% 

to U18 
31 13 74 118 26 13 77 116 57 26 151 234 

26.3% 11.0% 62.7% 100% 22.4% 11.2% 66.4% 100% 24.4% 11.1% 64.5% 100% 

to U20 
20 10 88 118 16 6 94 116 36 16 182 234 

16.9% 8.5% 74.6% 100% 13.8% 5.2% 81.0% 100% 15.4% 6.8% 77.8% 100% 

to U23 
14 7 97 118 7 2 107 116 21 9 204 234 

11.9% 5.9% 82.2% 100% 6.0% 1.7% 92.2% 100% 9% 3.9% 87.2% 100% 

U16     
top-20 

to U18 
59 23 13 95 49 28 30 107 108 51 43 202 

62.1% 24.2% 13.7% 100% 45.8% 26.2% 28.0% 100% 53.5% 25.3% 21.3% 100% 

to U20 
30 16 49 95 25 16 66 107 55 32 115 202 

31.6% 16.8% 51.6% 100% 23.4% 15.0% 61.7% 100% 27.2% 15.8% 56.9% 100% 

to U23 
24 8 63 95 9 9 89 107 33 17 152 202 

25.3% 8.4% 66.3% 100% 8.4% 8.4% 83.2% 100% 16.3% 8.4% 75.3% 100% 

U18     
top-20 

to U20 
55 20 32 107 49 32 40 121 104 52 72 228 

51.4% 18.7% 29.9% 100% 40.5% 26.4% 33.1% 100% 45.6% 22.8% 31.6% 100% 

to U23 
35 18 54 107 26 15 80 121 61 33 134 228 

32.7% 16.8% 50.5% 100% 21.5% 12.4% 66.1% 100% 26.8% 14.5% 58.8% 100% 

U20     
top-20 

to U23 
32 14 18 64 34 22 33 89 66 36 51 153 

50.0% 21.9% 28.1% 100% 38.2% 24.7% 37.1% 100% 43.1% 23.5% 33.3% 100% 

 
 
 

 
Figure 1. First entry category in top-20.   
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Figure 2. Proportion of top-20 ranked athletes at junior categories who retained the top-

20 in the senior ranking. 
 
 
 
 
 
 

The first entry into the top-20 occurred 
mainly between 12–13 years of age (42.8%), and 
only one out of three (33.6%) did so after 15 years 
of age. We understand that at junior ages, training 
specialization is not one of the principal factors of 
high performance. At this age, entering the top-20 
status is influenced by growth, maturation, 
development (Malina, 2014) and relative age effect 
(Brazo-Sayavera et al., 2017; Kearney et al., 2018).  
Perhaps some of the top-20 athletes in U14 that 
were conditioned by those factors came out of this 
privileged position after this advantage had been 
minimised because girls achieved a plateau 
between 13 and 15 and boys between 16 and 18  
 

years old (Dobosz et al., 2015; Malina et al., 2010; 
Tønnessen et al., 2015). Although most athletes 
reach the top-20 very early, the transition from U14 
to U16 is a difficult challenge. In fact, only 31.2% of 
athletes ranked in top-20 at U14 maintained this 
status in the following category, while transition 
rates in the subsequent stages were higher, ranging 
from 43.1% (U20 to U23) to 53.5% (U16 to U18). In 
the United Kingdom, Kearney and Hayes (2018) 
showed similar transition rates from U13 to U15 in 
the 100 m event (26.0% and 33.1% for males and 
females vs. 32.8% and 29.7% for males and females 
in our study from U14 to U16, respectively). 
However, they found lower values from U15 to  
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U17 (31.8% and 36.8% for male and female athletes, 
respectively) in contrast to 45.8% and 62.1% from 
U16 to U18 found in Spanish sprinters, although 
we should consider the different cut-off points for 
the age grades between UK and Spain. These 
results could be explained by the potential 
advantage of early biological maturation (Malina, 
2014) and the relative age effect (Brazo-Sayavera et 
al., 2017; Kearney et al., 2018), as we have discussed 
above, understanding that these athletes are more 
likely to be successful early and not later 
(McCarthy and Collins, 2014; McCarthy et al., 
2022). 

Again, the transition rate from U23 to the 
senior category reached only 31.4%, being the other 
major wall in the sporting career. To the authors’ 
knowledge, no studies so far have analysed 
transition rates from U23 to the senior category. 
Previous research in athletics analysed transition 
rates from U18 or U20 to the senior category 
(Bezuglov et al., 2022; Boccia et al., 2017, 2021), but 
did not analyse the specific transition from U23 to 
the senior category. Our data showed that from the 
U18 category, access to the senior elite was 
achieved by only 10.6% of the sample (8.3% males 
and 13.1% females). This figure is far from that in 
world elite sprinters, where it was found that 17% 
of male and 21% of female top-50 athletes, 
subsequently became elite (top-50) in the senior 
category (Boccia et al., 2020). Similar data have 
been found in other international athletics sports 
disciplines. Bezuglov et al. (2022) found that only 
23.5% of top-100 track and field athletes at U18 
maintained their status at a senior level. From U20, 
the transition rate reached 35.4%, thus it would be 
reasonable to think that transition from U23 would 
be higher than this percentage in this elite sample. 
However, our data show lower figures: 20.9% from 
U20 (16.9% males and 26.6% females) and 31.4% 
from U23 (31.3% females and 31.5% males). We 
believe that, considering Spanish athletics, where 
the social and economic repercussions are more 
limited, there is a greater dropout rate at this age. 
This could be because from 18 years of age athletes 
must combine their sporting life with higher 
education, work and/or family life, and 22–23 years 
is the usual age to finish higher-education and start 
working, especially if sport cannot be a way of life, 
as is the case for most athletes in Spain. These data 
reinforce the importance of being cautious about 
extrapolating these transition rates from the  
 

 
national to the international level, because the 
international top-50 or top-100 could probably be 
top-3 or less at a national level rather than the top-
20. 

Despite the main access to top-20 at early 
ages, success in junior categories is not a good 
predictor of success at the senior level. This early 
success does not correspond to a subsequent 
conversion into high-performance athletes as our 
results show that only 3.8% of top-20 athletes in 
U14 maintained this elite status in the senior 
category. Similarly, this low conversion rate of 
sporting success has been observed in other sports, 
such as swimming (Brustio et al., 2021), rugby 
(Durandt et al., 2011), football, volleyball and judo 
(Barreiros et al., 2014). In athletics, in Italian long 
and high jumpers, it was observed that only 17% 
maintained their elite status (75th percentile or 
higher) between U14 and the senior category 
(Boccia et al., 2017), which are much higher figures 
than 3.8% (0.9% male and 6.8% female) found in 
our analysis. This higher transition rate could be 
due to the high technical component of these 
events, which leads to greater specialization in 
these disciplines. A similar study in the UK 
(Kearney and Hayes, 2018) found that in 100 m 
events, the percentage of athletes who maintained 
top-20 status from U13 to U15 was 26% and 33.1%, 
from U13 to U17 it was 13.0% and 25.0%, and from 
U13 to U20 it was 3.1% and 21.2%, for males and 
females, respectively. Those authors did not 
continue their study up to U23 and the senior 
category, as we did in our study of Spanish 
athletes. However, we can speculate that 
percentages of achieving the senior category, 
considering the results of the aforementioned 
study, would be even lower than those found in 
our research. 

Thus, as we have observed in our study, 
the percentage of junior top-20 athletes who 
achieve elite positions in the senior category is 
lower in Spanish sprinters than previous world-
class sprinters (Boccia et al., 2020). Therefore, given 
our results and the available research, it seems 
clear that success in junior categories is not related 
to success in the senior category, and there is no 
basis for early specialization despite the fact that 
some stakeholders (athletes and parents mainly) 
could believe that successful senior athletes 
achieved success in junior categories (Brooks et al., 
2018; Kearney et al., 2020). For this reason, training  
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and competition in junior categories should be 
aimed at consolidating the bases on which to 
develop specialized training at later stages.  

Due to the characteristics of the study 
design (i.e., observational and cross-sectional), 
outcomes of this research are limited to some 
extent. One of the limitations was the time 
restriction of the data available in the national 
ranking. Since it is only available from 2004–05, to 
include the entire sporting career of the athletes, 
from the first available category (U14) to the senior 
category, we were forced to restrict the sample to 
athletes born between 1993 and 1996. Second, 
when an athlete was not listed, we could not 
determine whether he had dropped out of the 
sport, had not competed at a sufficient level, or had 
moved to another athletic discipline. We only 
analysed sprint performances, thus changes in the 
athletic discipline (e.g., change to or from jumping 
events or longer running events) could have 
affected our outcomes. However, we assume that 
the sample size allows us to offer a good  

 
framework for studying the progression of sprint 
athletes in Spain. 

Conclusions 
Given the results obtained, we conclude 

that even though the first entry into the national 
top-20 in sprint events occurs early in most cases, 
success in these initial stages is not a prerequisite 
for reaching privileged positions (top-20) in the 
senior category, the hardest steps to overcome 
being from U14 to U16, and from U23 to senior 
categories. 

As a practical implication of this study, we 
would advise parents and/or coaches to avoid 
early specialization, remembering that success in 
junior categories is not related to success in the 
senior category. It is important for the sport 
governing bodies to create a solid sport system that 
provides adherence to practice, developing the 
foundations for a future specialised learning and 
training. 

 
 
 

Author Contributions: Conceptualization: A.A.-O., J.M.G.-R. and J.J.S.; methodology: A.A.-O., J.M.G.-R. and 
J.J.S.; formal analysis: A.A.-O. and J.J.S.; investigation: A.A.-O., J.M.G.-R. and J.J.S.; resources: A.A.-O. and 
J.M.G.-R.; data curation: A.A.-O. and J.J.S.; writing—original draft preparation: A.A.-O., J.M.G.-R. and J.J.S.; 
writing—review & editing: A.A.-O., J.M.G.-R. and J.J.S.; visualization: A.A.-O. and J.M.G.-R.; supervision: 
J.M.G.-R. and J.J.S. All authors have read and agreed to the published version of the manuscript. 

ORCID iD:  

Aaron Agudo-Ortega: 0000-0002-4087-1447 

Jose Maria Gonzalez-Rave: 0000-0001-5953-4742 

Juan Jose Salinero: 0000-0003-4153-5100 

 

Funding Information: The first author has been granted with funds provided by the Universidad de Castilla 
la Mancha (Ref. 2022-INVGO-11143).  

Institutional Review Board Statement: Not applicable. 

Informed Consent: Not applicable. 

Conflicts of Interest: The authors declare no conflict of interest. 

 

Received: 24 January 2023 

Accepted: 12 April 2023 

Published: 27 October 2023 

 



146  Early success is not a prerequisite for success at the adult age in spanish sprinters 

Journal of Human Kinetics, volume 89/2023 http://www.johk.pl 

 
References 
Baker, J., & Young, B.W. (2014). 20 years later: Deliberate practice and the development of expertise in sport. 

International Review of Sport & Exercise Psychology, 7(1), 135–157. 
https://doi.org/10.1080/1750984X.2014.896024  

Barreiros, A., Côté, J., & Fonseca, A. M. (2014). From early to adult sport success: analysing athletes' 
progression in national squads. European Journal of Sport Science, 14(1), 178–182. 
https://doi.org/10.1080/17461391.2012.671368  

Barth, M., Güllich, A., Macnamara, B. N., & Hambrick, D. Z. (2022). Predictors of Junior Versus Senior Elite 
Performance are Opposite: A Systematic Review and Meta-Analysis of Participation Patterns. Sports 
Medicine, 52(6), 1399–1416. https://doi.org/10.1007/s40279-021-01625-4  

Bergeron, M. F., Mountjoy, M., Armstrong, N., Chia, M., Côté, J., Emery, C. A., Faigenbaum, A., Hall, G., Jr., 
Kriemler, S., Léglise, M., Malina, R. M., Pensgaard, A. M., Sanchez, A., Soligard, T., Sundgot-Borgen, J., 
van Mechelen, W., Weissensteiner, J. R., & Engebretsen, L. (2015). International Olympic Committee 
consensus statement on youth athletic development. British Journal of Sports Medicine, 49(13), 843–851. 
https://doi.org/10.1136/bjsports-2015-094962  

Bezuglov, E., Emanov, A., Waśkiewicz, Z., Semeniuk, N., Butovsky, M., Shoshorina, M., Baranova, D., 
Volodina, K., & Morgans, R. (2022). Successful Young Athletes Have Low Probability of Being Ranked 
Among the Best Senior Athletes, but This Is Higher When Compared to Their Less Successful Peers. 
Frontiers in Psychology, 13, 1–9. https://doi.org/10.3389/fpsyg.2022.869637  

Boccia, G., Brustio, P. R., Moisè, P., Franceschi, A., La Torre, A., Schena, F., Rainoldi, A., & Cardinale, M. (2019). 
Elite national athletes reach their peak performance later than non-elite in sprints and throwing events. 
Journal of Science and Medicine in Sport, 22(3), 342–347. https://doi.org/10.1016/j.jsams.2018.08.011  

Boccia, G., Cardinale, M., & Brustio, P. R. (2020). World-Class Sprinters' Careers: Early Success Does Not 
Guarantee Success at Adult Age. International Journal of Sports Physiology and Performance, 16(3), 367–374. 
https://doi.org/10.1123/ijspp.2020-0090  

Boccia, G., Cardinale, M., & Brustio, P. R. (2021). Performance progression of elite jumpers: Early performances 
do not predict later success. Scandinavian Journal of Medicine & Science in Sports, 31(1), 132–139. 
https://doi.org/10.1111/sms.13819  

Boccia, G., Moisè, P., Franceschi, A., Trova, F., Panero, D., La Torre, A., Rainoldi, A., Schena, F., & Cardinale, 
M. (2017). Career Performance Trajectories in Track and Field Jumping Events from Youth to Senior 
Success: The Importance of Learning and Development. PLoS One, 12(1), 1–15. 
https://doi.org/10.1371/journal.pone.0170744  

Brazo-Sayavera, J., Martínez-Valencia, M. A., Müller, L., Andronikos, G., & Martindale, R. J. J. (2017). 
Identifying talented track and field athletes: The impact of relative age effect on selection to the Spanish 
National Athletics Federation training camps. Journal of Sports Sciences, 35(22), 2172–2178. 
https://doi.org/10.1080/02640414.2016.1260151  

Brooks, M. A., Post, E. G., Trigsted, S. M., Schaefer, D. A., Wichman, D. M., Watson, A. M., McGuine, T. A., & 
Bell, D. R. (2018). Knowledge, Attitudes, and Beliefs of Youth Club Athletes Toward Sport Specialization 
and Sport Participation. Orthopaedic Journal of Sports Medicine, 6(5), 1–8. 
https://doi.org/10.1177/2325967118769836  

Brustio, P. R., Cardinale, M., Lupo, C., Varalda, M., De Pasquale, P., & Boccia, G. (2021). Being a top swimmer 
during the early career is not a prerequisite for success: A study on sprinter strokes. Journal of Science 
and Medicine in Sport, 24(12), 1272–1277. https://doi.org/10.1016/j.jsams.2021.05.015  

Cesanelli, L., Ylaitė, B., Calleja Gonzalez, J., Leite, N., Iovane, A., & Messina, G. (2021). Transition from Youth 
Categories to Élite Cycling: Relationships Between Early Career Performance and UCI World Tour 
Success. Journal of Sports Medicine and Physical Fitness, 62(12), 1577–83. https://doi.org/10.23736/S0022-
4707.21.13244-X  

Cuba-Dorado, A., Garcia-Garcia, O., Morales-Sánchez, V., & Hernández-Mendo, A. (2020). The Explanatory 
Capacity of Talent Identification Tests for Performance in Triathlon Competitions: A Longitudinal 
Analysis. Journal of Human Kinetics, 75, 185–193. https://doi.org/10.2478/hukin-2020-0047  

 
 



 by Aaron Agudo-Ortega et al. 147 

Articles published in the Journal of Human Kinetics are licensed under an open access Creative Commons CC BY 4.0 
license. 

 
Dobosz, J., Mayorga-Vega, D., & Viciana, J. (2015). Percentile Values of Physical Fitness Levels among Polish 

Children Aged 7 to 19 Years--a Population-Based Study. Central European Journal of Public Health, 23(4), 
340–351. https://doi.org/10.21101/cejph.a4153  

Durandt, J., Parker, Z., Masimla, H., & Lambert, M. (2011). Rugby-playing history at the national U13 level 
and subsequent participation at the national U16 and U18 rugby tournaments. South African Journal of 
Sports Medicine, 23(4), 103–105. https://doi.org/10.17159/2078-516X/2011/v23i4a321  

Ericsson, K. A. (2008). Deliberate practice and acquisition of expert performance: a general overview. Academic 
Emergency Medicine, 15(11), 988–994. https://doi.org/10.1111/j.1553-2712.2008.00227.x  

Feeley, B. T., Agel, J., & LaPrade, R. F. (2016). When Is It Too Early for Single Sport Specialization? American 
Journal of Sports Medicine, 44(1), 234–241. https://doi.org/10.1177/0363546515576899  

Güllich, A. (2017). International medallists' and non-medallists' developmental sport activities - a matched-
pairs analysis. Journal of Sports Sciences, 35(23), 2281–2288. 
https://doi.org/10.1080/02640414.2016.1265662  

Güllich, A., Macnamara, B. N., & Hambrick, D. Z. (2022). What Makes a Champion? Early Multidisciplinary 
Practice, Not Early Specialization, Predicts World-Class Performance. Perspectives on Psychological 
Science, 17(1), 6–29. https://doi.org/10.1177/1745691620974772  

Jayanthi, N. A., Post, E. G., Laury, T. C., & Fabricant, P. D. (2019). Health Consequences of Youth Sport 
Specialization. Journal of Athletic Training, 54(10), 1040–1049. https://doi.org/10.4085/1062-6050-380-18  

Johnston, K., Farah, L., & Baker, J. (2021). Storm Clouds on the Horizon: On the Emerging Need to Tighten 
Selection Policies. Frontiers in Sports and Active Living, 3, 1–6. https://doi.org/10.3389/fspor.2021.772181  

Kearney, P., Hayes, P., & Nevill, A. (2018). Faster, higher, stronger, older: Relative age effects are most 
influential during the youngest age grade of track and field athletics in the United Kingdom. Journal of 
Sports Sciences, 36, 1–7. https://doi.org/10.1080/02640414.2018.1449093  

Kearney, P. E., Comyns, T. M., & Hayes, P. R. (2020). Coaches and parents hold contrasting perceptions of 
optimal youth development activities in track and field athletics. International Journal of Sports Science & 
Coaching, 15(2), 157–169. https://doi.org/10.1177/1747954119900052  

Kearney, P. E., & Hayes, P. R. (2018). Excelling at youth level in competitive track and field athletics is not a 
prerequisite for later success. Journal of Sports Sciences, 36(21), 2502–2509. 
https://doi.org/10.1080/02640414.2018.1465724  

Kliethermes, S. A., Nagle, K., Côté, J., Malina, R. M., Faigenbaum, A., Watson, A., Feeley, B., Marshall, S. W., 
LaBella, C. R., Herman, D. C., Tenforde, A., Beutler, A. I., & Jayanthi, N. (2020). Impact of youth sports 
specialisation on career and task-specific athletic performance: a systematic review following the 
American Medical Society for Sports Medicine (AMSSM) Collaborative Research Network's 2019 Youth 
Early Sport Specialisation Summit. British Journal of Sports Medicine., 54(4), 221–230. 
https://doi.org/10.1136/bjsports-2019-101365  

Li, P., De Bosscher, V., Pion, J., Weissensteiner, J. R., & Vertonghen, J. (2018). Is international junior success a 
reliable predictor for international senior success in elite combat sports? European Journal of Sport Science, 
18(4), 550–559. https://doi.org/10.1080/17461391.2018.1439104  

Macnamara, B. N., Hambrick, D. Z., & Oswald, F. L. (2014). Deliberate practice and performance in music, 
games, sports, education, and professions: a meta-analysis. Psychological Science, 25(8), 1608–1618. 
https://doi.org/10.1177/0956797614535810  

Malina, R., Sławinska, T., Ignasiak, Z., Rożek-Piechura, K., Kochan, K., Domaradzki, J., & Fugiel, J. (2010). Sex 
Differences in Growth and Performance of Track and Field Athletes 11-15 Years. Journal of Human 
Kinetics, 24, 79–85. https://doi.org/10.2478/v10078-010-0023-4  

Malina, R. M. (2014). Top 10 research questions related to growth and maturation of relevance to physical 
activity, performance, and fitness. Research Quarterly for Exercise and Sport, 85(2), 157–173. 
https://doi.org/10.1080/02701367.2014.897592  

McCarthy, N., & Collins, D. (2014). Initial identification & selection bias versus the eventual confirmation of 
talent: evidence for the benefits of a rocky road? Journal of Sports Sciences, 32(17), 1604–1610. 
https://doi.org/10.1080/02640414.2014.908322  

McCarthy, N., Taylor, J., Cruickshank, A., & Collins, D. (2022). Happy Birthday? Relative Age Benefits and 
Decrements on the Rocky Road. Sports, 10(6), 1–16. https://doi.org/10.3390/sports10060082  



148  Early success is not a prerequisite for success at the adult age in spanish sprinters 

Journal of Human Kinetics, volume 89/2023 http://www.johk.pl 

 
Moesch, K., Elbe, A. M., Hauge, M. L., & Wikman, J. M. (2011). Late specialization: the key to success in 

centimeters, grams, or seconds (cgs) sports. Scandinavian Journal of Medicine & Science in Sports, 21(6), 
282–290. https://doi.org/10.1111/j.1600-0838.2010.01280.x  

Mosher, A., Fraser-Thomas, J., & Baker, J. (2020). What Defines Early Specialization: A Systematic Review of 
Literature. Frontiers in Sports and Active Living, 2, 1–23. https://doi.org/10.3389/fspor.2020.596229  

Pizzuto, F., Bonato, M., Vernillo, G., La Torre, A., & Piacentini, M. F. (2017). Are the World Junior 
Championship Finalists for Middle- and Long-Distance Events Currently Competing at International 
Level? International Journal of Sports Physiology and Performance, 12(3), 316–321. 
https://doi.org/10.1123/ijspp.2015-0717  

Siembida, P., Zawadka, M., & Gawda, P. (2021). The relationship between vertical jump performance during 
different training periods and results of 200m-sprint. Balt J Health Phys Activ, 13(3), 1-9. 
https://doi.org/10.29359/BJHPA.13.3.01 

Storm, L., Henriksen, K., & Christensen, M. (2012). Specialization pathways among Danish elite athletes: A 
look at the developmental model of sport participation from a cultural perspective. International Journal 
of Sport Psychology, 43(3), 199–222.  

Suppiah, H. T., Low, C. Y., & Chia, M. (2015). Detecting and developing youth athlete potential: different 
strokes for different folks are warranted. British Journal of Sports Medicine., 49(13), 878–882. 
https://doi.org/10.1136/bjsports-2015-094648  

Thomas, C. E., Chambers, T. P., Main, L. C., & Gastin, P. B. (2019). Factors Influencing the Early Development 
of World-Class Caribbean Track and Field Athletes: A Qualitative Investigation. Journal of Sports Science 
and Medicine., 18(4), 758–771.  

Till, K., & Baker, J. (2020). Challenges and [Possible] Solutions to Optimizing Talent Identification and 
Development in Sport. Frontiers in Psychology, 11, 1–14. https://doi.org/10.3389/fpsyg.2020.00664  

Tønnessen, E., Svendsen, I. S., Olsen, I. C., Guttormsen, A., & Haugen, T. (2015). Performance development in 
adolescent track and field athletes according to age, sex and sport discipline. PLoS One, 10(6), 1–10. 
https://doi.org/10.1371/journal.pone.0129014  

Vaeyens, R., Güllich, A., Warr, C. R., & Philippaerts, R. (2009). Talent identification and promotion 
programmes of Olympic athletes. Journal of Sports Sciences, 27(13), 1367–1380. 
https://doi.org/10.1080/02640410903110974  

van Rens, F. E., Elling, A., & Reijgersberg, N. (2015). Topsport Talent Schools in the Netherlands: A 
retrospective analysis of the effect on performance in sport and education. International Review for the 
Sociology of Sport, 50(1), 64–82. https://doi.org/10.1177/1012690212468585  

Yustres, I., Del Cerro, J. S., Psycharakis, S., González-Mohíno, F., & González-Ravé, J. M. (2021). Swimming 
World Championships: Association between Success at the Junior and Senior Level for British 
Swimmers. International Journal of Environmental Research and Public Health, 18(3), 1–8. 
https://doi.org/10.3390/ijerph18031237  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


