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Abstract  The main objective of this study was to determine whether the Portuguese female gymnasts who achieved the 
highest results at senior level had also obtained results equally important in the early stages of their sporting careers, looking 
further to analyze the possible relat ion between those results would be different depending on the representativeness of the 
results achieved in seniors. Additionally, it also was purpose of this study to examine the longevity of their sporting careers, 
considering the times in which they obtained their first and the latest high-level sport results. To this end, it were analyzed the 
paths of all female gymnasts (n = 67) who represented the national team of Portugal in official competitions at senior level 
between 1971 and 2011 and formed  three groups, depending on the highest level of international competit ion they 
represented Portugal. In general, when considering the results of all the gymnasts seemed evident that, throughout their 
different stages of their sport careers, almost all succeeded places in the top six places in the overall classification of 
nationwide competit ions in all age groups. However, the results also showed that athletes who have reached the highest sport 
results in the highest stage of their careers (i.e ., part icipating in the Olympic Games) had already obtained better results than 
their competitors at the beginning of their careers. Similarly, it was found that the sports careers of these athletes showed the 
longest periods between the first and the last high level sports results. These results seem therefore stress the importance of 
paying attention to athletes who excel early, as well as for the benefit o f developing programs for detection and selection of 
talent in early ages, at least in artistic gymnastics. However, it is also important to alert to the need to know precisely how 
many are the gymnasts who, despite having shown talent at an early stage of their sporting careers, achieving outstanding 
sporting results, cannot later maintain that athletic performance in later stages of their careers. 
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1. Introduction 
The increasing recognition of the mult iple benefits of 

physical activ ity and sport in the populations has led to 
policymakers in many countries to gradually p lace its 
promotion as one of the central points of their agendas and 
action programs. However, the importance assumed by sport, 
such as the demand for the highest performances and results, 
also spreads to other areas and occupies a prominent place in 
the priorities of polit icians, for other reasons. For example, it 
is particularly evident that almost all countries have sought, 
over time, to gain prestige and international recognition 
through the sporting results of their athletes and teams in 
competitions of greater importance and significance. 

In this sense, cannot be regarded as surprising that the 
debate on how to better identify the sports, teams or athletes 
that  may  get  better in ternat ional sports  resu lts  and  
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consequent prestigious is intense and is permanently on the 
agenda of the bodies and organizations responsible for the 
sport development in each country. Thus, the problem of the 
identification and development of individual talent in the 
field of sport to its highest expression, with the search for 
understanding the characteristics that are the basis of a 
performance of merit  to establish itself as a cornerstone of 
sport science[2]. Indeed, particularly  in  situations of 
searching for the highest sports performance, it appears 
common sense not to waste human and financial investment 
with athletes who do not meet the criteria required to achieve 
the desired sporting success. 

However, currently it also seems that the existence of 
talent, required as a basic condition, is not sufficient to 
achieve success, being also determinant the existence of a 
correct and efficient technical support so that the talent can 
evolve as much as possible[6]. In this context, it seems 
relevant, at an early stage of young athletes' sporting careers, 
to effectively identify those who have   the characteristics 
needed to meet the demands of that particular sport, as well 
as to ensure that they benefit from a t rain ing process that 
provides all the conditions to help them attain ing their sport 
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potential in order to later achieve high levels of sports 
success[20]. 

On the other side, but still in this regard, it is also 
important to take into account that the available empirical 
evidence suggests that some of the highest levels of sporting 
success only happen after 8-12 years of practice, equivalent 
to about 10.000 hours of training, properly oriented for this 
purpose[5, 13, 14]. 

Therefore, it emerges the importance of managing a 
process that, in addition to requiring a high dedication by 
athletes that exh ibit remarkab le talent, it also requires 
along-term involvement in this process on their part. In this 
context, becomes the question about the importance for these 
athletes to achieve early, or not, high sports results. This 
comes in line with what was found in a study by Carlson[11] 
with tennis players, which  identified a correspondence 
between the results obtained by the players at the time they 
were between 12 and 14 years of age and their later results, at 
senior level. Nevertheless, there is an increasing number of 
authors who question the existence of this correspondence 
between results obtained in the early sporting career and    
senior level[3, 4, 7 9, 12, 15, 17, 18, 21]. Hahn[17] defends 
that only 10-20% of athletes who excel at younger ages 
achieve competitive elite level at a senior age. 

It seems, therefore, not yet answered the question raised 
earlier about the importance of ach ieving high sports results 
at earlier stages of the athlete's career, which may not be 
indifferent to the choice from the technical and sporting 
organizations, continuing to emphasize the need to identify 
as early as possible, the athletes in  whom they will focus all 
their attention and support, using for this purpose in most 
cases, the athletes’ sporting results obtained in the 
competitions they participate in. 

Previous studies that have investigated this issue also 
indicate that the magnitude of the relationship between the 
results obtained early in young ages and adulthood depends 
on the type of sport. Aspects such as, for example, the age of 
attainment of maximum performance, or the type of factors 
(biological, technical, tactical and psychological) that have 
the most impact on achieving this performance seem to play 
an important role in this regard. Therefore, it seems to be a 
precipitation to generalize to all sports what have been found 
in sports that often do not show great similarities between 
them. Moreover, in studies in which these issues were 
analysed simultaneously in different sports[3, 4] was evident 
the existence of clear d ifferences in this area. 

In this sense, it is important to extend such studies to a 
wider range of sports, so that, based on a wider and 
representative knowledge of the existing diversity, it would 
be possible to get a  more correct  and based perspective of 
this subject. And, in this context, it’s important to highlight 
the lack of studies with gymnastic athletes. 

Indeed, the artistic  gymnastics is one of the o ldest sports, 
being part of the cast of Olympic events since the first 
Olympic Games and mingling sometimes with other events 
of social nature (e.g., views of groups), artistic (e.g., 
activities circus) or school (e.g., physical education). Being a 

sport with its own characteristics, its pract ice is usually 
started at a very young age, between 6 and 8 years[8, 16], and 
being also one of the sports in which  the highest performance 
levels are reached earlier, between 15 and 17 years of age[2]. 

As underlined by Baker and Côté[2], in art istic gymnastics 
early specialization is a normal occurrence, to which will 
certainly contribute the number of hours of weekly training 
(usually three to four times higher than what is common to 
see in athletes of other sports, such as the team sports) but 
also the fact that the performance is more dependent from 
variables such as speed/quickness, flexib ility, strength, and 
motor coord ination (whose peaks occur early in life) when 
compared to what is seen in other sports, as ithas been 
highlighted before by Schulz and Curnow[19]. Additionally, 
the aesthetical high demands usually lead to the highest 
scores being achieved before the end of the b iological 
maturation process. 

This results, therefore, that in general gymnastic careers, 
having a smaller lifespan, present different characteristics 
from the other sports, with natural implicat ions regarding the 
need to manage this process, namely  in  respect to the 
issuesearlier d iscussed. 

Considering all the aspects previously discussed, the 
present study sought to examine if the Portuguese female 
gymnasts who achieved the h ighest results at senior age level, 
had also achieved outstanding sporting results during their 
sport development process. It was also purpose of this study 
to investigate if there whetherthe association between the 
results obtained at the beginning and at the peak of sporting 
careers would vary according to the representativeness of the 
results achieved at senior level. Additionally, another 
purpose of this study was to examine the longevity of their 
sporting careers, especially from the time they achieved their 
first high level results. 

2. Methods 
Initially, the results of all female athletes enrolled in the 

Portuguese Federation of Gymnastics (PFG) who 
participated in national and international official events, 
between 1971 and 2011 were analysed. However, and 
considering the objectives of this study, only results of the 67 
gymnasts who represented the Portuguesesenior national 
team in official competit ions during that period were 
included in the analyses. 

Also in accordance with the objectives defined for this 
study, those 67 gymnasts (which correspond to all the 
gymnasts who integrated the senior national teams during the 
study period; i.e., they constitute the total population) were 
distributed in three groups depending on the highest level of 
international competitions they competed in: 

i) the group of the gymnasts (n=3) who part icipated in  
Olympic Games, identified in this study as 'OG';  

ii) the group of the gymnasts (n=24) who d id not 
participate in Olympic Games, but participated in World 
and/or European Championships, identified in this study as 
'WC/EC';  
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iii) the group of the gymnasts (n=40) who did not 
participate in Olympic Games, World or European 
Championships, but participated in other Official 
International Competit ions identified in this study as 'OIC'. 

The constitution of these three groups was based on the 
recognition that the requirement criteria adopted for the 
selection of athletes that comprise the national teams 
participating in those competitions are distinct: i.e., while to 
participate in the Olympic Games, in addition  to the criteria 
approved by the PFG, the gymnasts also have to be subjected 
to screening trials performed by the Fédération 
Internationale de Gymnastique (FIG) competitions, whereas 
to participate in WC/EC, or in other OIC, they only have to 
comply  with the requirements defined by PFG. Yet, the 
demands placed by the PFG in the selection  process of 
athletes to participate in WC/EC are much  higher than the 
demands placed for participating in other OIC. 

All theoutstanding results of the 67 athletes identified 
were retrospectively analysed, including national 
competitions, particularly those who were within the first 6 
places of the overall classificat ion in each age group (it  was 
defined the 6th place as the min imum rank position to be 
considered because 6 is the number of gymnasts necessary to 
constitute a team for a large part of the time period covered in 
this study) and international (in this case, it was decided to 
consider all the part icipations in  official international 
competitions, regardless of the final rank achieved). 

Finally, for purposes of determining the longevity of the 
successful careers of the gymnasts whose results were 
analysed in this study, the dates they obtained the first and 
last performance that meets the criteria p resented abovewere 
considered. 

3. Results 
Table 1.  Rank positions achieved by the gymnasts throughout their careers in the official national competitions, by age group 

Age group   10 -11 years 12 -13 years 14 -15 years 16+ years 
Ranking   1st Podium ‘till  6th 1st Podium ‘till  6th 1st Podium ‘till  6th 1st Podium ‘till  6th 

Gymnasts who 
participated in OG n 2 1 0 3 0 0 3 0 0 3 0 0 

(n=3)    % 66,7% 33,3% 0,0% 100% 0,0% 0,0% 100% 0,0% 0,0% 100% 0,0% 0,0% 
                 
Gymnasts who 
participated in WC/ 
EC 

n 4 9 9 16 7 0 12 10 1 11 13 0 

(n=24)    % 16,7% 37,5% 37,5% 66,7% 29,2% 0,0% 50,0% 41,7% 4,2% 45,8% 54,2% 0,0% 
                 
Gymnasts who 
participated in OIC n 9 12 13 21 14 4 19 11 6 4 8 10 

(n=40)    % 22,5% 30,0% 32,5% 52,5% 35,0% 10,0% 47,5% 27,5% 15,0% 10,0% 20,0% 25,0% 

Note: OG: Olympic Games; WC/ EC: World Championships/ European Championships; OIC: Official International Competitions 

 
Note: OG: Olympic Games; WC/ EC: World Championships/ European Championships; OIC: Official International Competitions 

Figure 1.  Percentage of gymnasts ranked in the first  6st in the official nationwide competitions along their careers, by group 
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The analysis of the paths of the 3 gymnasts who 
represented Portugal at the Olympic Games (see Table 1), 
show above all the fact that all they have achieved, since the 
beginning of their competit ive career, results that we 
consider as reference. Indeed, all the gymnasts who 
participated in the OG had achieved, from the age of 12, first 
place at least once, in  the overall individual classification in 
nationwide competitions at all ages. Furthermore, also at the 
initial level (i.e ., between 10-11 years), two of these 
gymnasts achieved the first place in the overall indiv idual 
rankings, and the other achieved a podium position (i.e., in 
both places immediately fo llowing; to note that this gymnast, 
who failed to get at least a first place in the overall indiv idual 
position at that age group, was a contemporary of one of the 
other two gymnasts also later participating in the Olympic 
Games, with who she lost in that category). 

Similarly, the analysis of the competit ive paths of the 
gymnasts who did not participate in the Olympic Games but 
represented Portugal at the World and/or Europe 
Championships revealed that most of those gymnasts had 
been classified in the first six p laces of the overall 
classification of the official nationwide competitions in all 
age groups. More, if considered only the categories of 
juveniles (ie, 12-13 years) and following, was evident that 
over 90% of them reached even one of the top 3 spots of the 
overall classifications, if on ly just over half have achieved 
the first place. 

Finally, in the case of the group of gymnasts who only 
represented Portugal in official international competitions 
other than the Olympic Games, World or Europe 
Championships, the reality is slightly different, because the 
percentage of gymnasts who, throughout their sport 
development process, achieved such high results, 
particularly with regard to the first, or even the first three 
places, in  the overall classificat ions, is slightly lower than for 
the gymnasts of the other two groups. More specifically, 
only half of this group of gymnasts achieved at least a first 
place in the overall classifications of the nationwide 
competitions between ages of 12 and 15 years, and in the 
other two levels the proportion was clearly lower: while in 
the init ial category only 2 out of 10 achieved it, later, in the 

senior category, this was achieved by only 1 in 10. Similarly, 
when considering the first three p laces in the overall 
classification, and not only the first, the percentages are 
naturally h igher, but still lower than that foundin the first two 
groups. Thus, even in the intermediate age group (i.e ., in the 
12-13 and 14-15 years) the percentage does not reach 90%, 
being significantly lower than in the other two age levels: 
approximately 50% in the first age group and 30% in the 
senior level. 

Still, considering the percentage of the gymnasts in this 
group who obtained, along their stages of format ion, a p lace 
among the first six of the overall classifications, then the 
values are quite high, varying between 85% and 97.5%, and 
decreasing only (to just over 50%) in the senior level. 

In summary, when considering the results of the gymnasts 
of the three groups, it seems ev ident that almost all of them, 
during their sport development process, achieved rank 
positions in the top six places in the overall classificat ions of 
official nationwide competit ions in all age groups. 

However, it also seems clear that, while the gymnasts who 
later participated in the Olympic Games obtained 
consistently from the beginning of their competitive careers, 
the first place in national competitions in which  they 
participated and those who, not having qualified fo r the 
Olympic Games but having participated in the World and/ or 
Europe Championships, in  general qualified  in  the top three 
of the national competitions in which they were competing, 
the gymnasts who represented Portugal only in official 
international competitions other than those mentioned above, 
overall, had lower ranking positions, particularly from the 12 
years of age. 

Regarding the analysis of longevity of the successful paths 
of the gymnasts in this study (see Figure 2), it was clear that 
longer periods of time between getting the first and last 
relevant sport results corresponded to the group of the 
gymnasts who participated at the Olympic Games, followed 
by the group of gymnasts who did not participate in the 
Olympic Games but represented Portugal at the World and/ 
or Europe Championships, and finally the group of gymnasts 
who only participated in other official international 
competitions.  

 
Note: OG: Olympic Games; WC/ EC: World Championships/ European Championships; OIC: Official International Competitions 

Figure 2.  Longevity of the successful paths of the gymnasts of the three groups 
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4. Discussion 
The analysis of the results found in this study emphasizes 

above all that the gymnasts who reached the highest sport 
results in the senior level, representing Portugal in the most 
important international competit ions, distinguished 
themselves from their peers since the beginning of their 
competitive careers, invariab ly getting the first places of the 
national competit ions they competed in. 

Therefore, these results are very d ifferent than what has 
been reported in other studies that used relatively similar 
methodologies to analyse the paths of athletes from other 
sports, both in Portugal[3, 4, 9] and abroad[12, 18, 21], 
which showed that only a relatively small percentage of 
athletes who get the best results at senior level was also 
among the best at the start of their sporting careers. 

However, it is also important to remember that, well 
before the present study, also Carlson[11] and Cafruni, Gaya 
and Marques[10] reported having found some association 
between results obtained at senior and at youth levels, with 
the latter study including female art istic gymnasts. 

Actually, is important to recognize in this context that 
artistic gymnastics is a sport with very specific 
characteristics, distinguishing itself from most other sports, 
namely because the longevity of sporting careers is usually 
lower, starting early but also reaching its peak performance 
at a still young ages. 

Therefore, it is expected that the percentage of athletes 
who reach h igh levels of athletic  perfo rmance in both init ial 
and final phases of their sports careers is substantially higher 
than that observed for sports with a different profile . 

In addition, these results seem to provide arguments that 
advocate the importance of talent identification and selection 
programs at early ages, in the line with what was done for 
many years, with some success, by Eastern European 
countries, such as the German  Democrat ic Republic, the 
Soviet Union, Romania, Bulgaria, and, more recently, in 
Australia, Ch ina and the United States. 

In fact, there are many  countries that have adopted specific 
programs of talent  identification and  development and 
among which we may h ighlight, recently developed by 
Australia for the Sydney Olympic Games in 2000, and 
England, for the London Olympic Games in 2012. Even in 
Australia, the way a comprehensive program of talent 
identification and development was developed and 
implemented, resulted in an overall improvement of 27 to 41 
medals from 1992 to 1996, and to 58 in 2000; i.e ., an 
increase of 114% in only eight years[2]. 

The sooner the athletes are identified the more potential 
they have to perform at  a part icular sport, since more 
possibilit ies exist that their skills development process 
becomes more sustained and more predictably successful. 

However, it is important to remember that not always the 
identification of an athlete with high potential is followed by 
his/her full and  effect ive development towards sporting 
excellence. Indeed, there are mult iple evidences that many 
athletes who exhib ited higher levels of performance in the 

early stages of their sporting careers do not come back later 
to achieve similar results[3, 4, 7, 9, 12, 15, 17, 18, 21]. 

In this context, we believe that for a better understanding 
of this subject, it would be important to access another 
informat ion, such as the percentage of gymnasts who, having 
obtained high results in the early stage of their careers, fail to 
achieve similar results at senior level. 

In fact, the information in this study allows us to 
understand to what extent the 'radar' in the artistic 
gymnastics is effective; i.e., notice that the system (i.e. 
coaches, managers, officials, clubs, etc.) is able to detect 
early enough, the gymnasts who have the necessary 
requirements to achieve a high competitive level at senior 
level. 

However, other information that we consider to be equally 
important to gather, will allow us to realize the effectiveness 
of the system of talent development towards attaining 
excellence; i.e ., realizing the capability of the system to help 
the gymnasts who get high levels of performance in the 
starting stages of their careers to fu lly  develop their skills in 
order to continue achieving high levels of performance at 
senior level. 

Analyzing the results of this study, it is possible to realise 
that it in the case of athletes who achieved the highest sports 
results in seniors, because they achieved it from the 
beginning of their careers, which is why it was also clear that 
the longevity of their careers (indexed to the achievement of 
high levels of performance) was also higher than that of their 
colleagues. 

As mentioned earlier, these data are different from the one 
found in other studies with athletes of different sports, which 
have shown that a large proportion of athletes who reach the 
highest levels of performance in senior was indistinguishable 
from their colleagues at the beginning of their sport careers. 

In this sense, there is some support for the usefulness of 
talent detection systems in artistic gymnastics, since it was 
clear that all athletes who competed in the senior national 
team at the highest competitive level (i.e., Olympic Games) 
were identified (i.e., began to stand out from their peers) at 
an early stage of their careers, and there was no one that had 
achieved it in a later stage of her career. 

However, as also mentioned earlier, it will also be 
important to determine how many other female gymnasts 
with similar potential (i.e., which also have obtained better 
sport results than their colleagues in the early stage of their 
careers) failed, fo r one reason or another, to develop that 
potential and get h igh sport results throughout their sport 
careers and, if possible, also try to understand the reasons 
why this has happened. 

Furthermore, we believe that it is also important to try to 
understand if this reality is limited to Portugal, or resemble 
that of other countries. 

Indeed, regardless of this study having included all 
athletes who represented Portugal in official international 
competitions (including European and World 
Championships and Olympic Games) in a very extended 
period of t ime, the fact remains that Portugal isn’t a world 
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reference in the field of the art istic gymnastics and this may 
have also influenced the results of this study. 

For example, the absence of a high level competition at an 
early stage of their careers may have allowed the athletes 
who earlier revealed  a h igh potential to  benefit  from 
increased support in developing their sporting careers while 
also creating the foundation for the longevity of careers of 
these athletes were superior to the athletes who just revealed 
their potential later. 

To be true this hypothesis, it would be important to alert 
coaches and sports officials to the possibility that 
concentration of attention and support in the athletes who 
stand out sooner might impact negatively  the development of 
other athletes with similar potential, or even higher, but who 
achieve it later. 

On the other hand, if the results found in this study simply  
reflect the quality of coaches and sports leaders to identify 
early the athletes with the highest potential and to help them 
to develop it in t ime, then it is obviously important to know 
deeply which indicators they used to carry out this 
identification as well as the processes and strategies they 
adopted for their development. 

5. Conclusions 
The main  purpose of this study was to investigate if the 

Portuguese female gymnasts who achieved the best results at 
senior age level had also achieved outstanding performance 
when they were at the beginning of their careers.  
Furthermore, were also goals of this study to seek if the 
relationship between the results obtained at the beginning 
and at the peak of their careers would vary according to the 
importance of the results achieved at senior level and to 
compare the career longevity of gymnasts with different 
levels of success. 

The results clearly demonstrated that the gymnasts who 
reached the best performances in  the highest stage of their 
careers had already achieved it at the beginning of their 
careers, as well showed that those gymnasts had longer 
succeed careers. Thus, this study provides support for the 
notion that is important to be aware of athletes who excel 
early, g iving them the necessary conditions in order to reach 
best performances throughout their careers, as well to 
suggest the utility of the programs for talent identification 
and selection in early ages, at least as regards in the artistic 
gymnastics. 

Still, it is important to know how many gymnasts have 
demonstrated particular talent for artistic gymnastics, by 
achieving high results in the early stages of their careers, but 
were not able to achieve at senior level, as well is important, 
considering the specific context in which this study was 
developed (i.e., artistic gymnastics in Portugal), to 
investigate whether these results have also been found in 
other countries with distinct sport performances in artistic 
gymnastics. 
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