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Abstract - Aims: This study investigated the existence of Relative Age Effect (RAE) in the selection 
process of male and female athletes in the Brazilian national handball teams according to age 
categories (U-18, U-21, and senior) and playing position (wings, backs, pivots, and goalkeepers).  
Methods: In order to determine RAE, athletes were divided based on their months of birth; quarters Q1 (January-
March), Q2 (April-June), Q3 (July-September), and Q4 (October-December). Data were collected from the official 
Brazilian Handball Confederation (CBHb) website and included the athletes that participated in training and/or 
competitions composing the Brazilian national teams from 2014 to 2018. To determine the RAE on playing positions, 
age categories of male and female groups were pooled. Chi-squared tests were performed to investigate the RAE.  
Results: An over-representation of players born in Q1 and Q2 in the U-18, U-20, and senior categories of male 
teams and the U-20, and senior female teams were found. In the male teams, as the age category increased, RAE 
decreased, but still existed. Such distribution was reversed in the female athletes, with a higher RAE magnitude in 
the senior category as compared to U-18 and U-21. Additionally, it seems that RAE is dependent on the playing 
position only for male athletes (wings and backs) whereas RAE was found for all playing positions in female athletes.  
Conclusion: Overall, RAE was found in Brazilian national handball teams, but its magnitude 
and form of manifestation seem to be influenced by sex, category, and playing position.
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Introduction

In most team sports, young athletes are grouped in different 
categories according to their years of birth, aiming at equal 
opportunities in training and competition settings1. However, 
when athletes born in the same year are grouped, chronological 
age differences play a role in performance. Athletes born earlier 
in the year are usually benefited in terms of development and ex-
periences within the same age category1,2. Thus, older athletes are 
prone to be given more opportunities in sports than are younger 
athletes (i.e., playing in higher competitive levels), which may 
also lead to preferences in the selection process for competitive 
sports3,4. This phenomenon is known as the Relative Age Effect 
(RAE) and is observed in many sports and contexts1,5,6.

Cobley et al.1 conducted a broad meta-analysis to analyze 
the prevalence and magnitude of RAE in sports. Their study 
included 130,108 athletes from 253 samples and 14 different 
sports. Overall, the results confirmed the prevalence of RAE in 
the analyzed sports, in both individual and team sports. Recent 
studies have also consistently reported the occurrence of RAE, 
especially in team sports5,7,8. For example, an asymmetry in 
birthdate distribution was shown among young soccer players, 
in which relatively older players were over-represented in a 
wide age range (7 to 17 years) as compared to relatively younger 

players8. RAE was also found in elite basketball athletes (U-18). 
Specifically, 67% of young players participating in a European 
Championship were born in the first half of the year7. In hand-
ball, the skewed distribution of birthdates in elite players (U-19) 
was recently reported, with more athletes being born in the first 
semester of the year5. There is a robust body of evidence in the 
literature corroborating the aforementioned findings9-12.

Although RAE is prevalent across most sports, researchers 
have also discovered exceptions and, even shown a reversed ef-
fect13,14 with an over-representation of relatively younger athletes, 
which is the case in gymnastics15, taekwondo16 and U-18 and 
U-20 female pole vault17. One possible explanation is that the 
occurrence and magnitude of RAE seem to be a multifactorial 
phenomenon. Wattie et al.2 proposed a theoretical model based 
on Newell’s framework of interacting constraints on develop-
ment18 to explain RAE in sport. This model is based on three 
interacting constraints on development: (a) individual; (b) task; 
and (c) environmental. Individual constraints relate to individual 
qualities, such as maturational status, sex, and variability between 
chronological and biological age. Task constraints concern the 
specificity of the sport demand (i.e., physical demand and body 
contact), a competitive level (i.e., recreational vs. highly compet-
itive), and playing position. Finally, environmental constraints 
relate to aspects such as family influences, sport popularity, and 
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sport policies. This theoretical model allows us to generate and 
evaluate specific RAE hypotheses for specific sport contexts. 

In this constraints-based model, sex is considered an 
important individual constraint influencing RAE in sport2. 
Several studies have shown how robust the phenomenon is 
for competitive male athletes19,20. However, when RAEs are 
investigated in female athletes, results seem limited and con-
troversial20. Romann & Fuchslocher20 investigated RAEs in a 
U-17 Women’s World Cup competition and found that female 
soccer players underwent less competition to earn a position in 
an elite team, which was associated with the absence of RAEs 
in several of the countries participating in the competition. On 
the other hand, studies carried out in specific contexts confirm 
the prevalence of RAE at almost all competitive levels of female 
soccer11. Findings from a meta-analysis among female athletes 
have shown that the frequency and magnitude of RAE in female 
sports seem to be less extensive than in male settings14. The 
prevalence of RAE among female athletes may be especially 
influenced by environmental constraints, such as the number 
of athletes competing for selection, the specific sociocultural 
context, competitive level, and the popularity of the sport2,11,14.

Another individual constraint potentially influencing RAE 
is age categories. Specifically, the magnitude of RAE seems to 
increase with age from childhood (U-11) to adolescence (U-15 to 
U-18) before declining at the senior level (< U-19)1. The influence 
of maturational processes is the primary explanation for RAE 
according to age category1,2 as physical and fitness characteristics 
are strongly affected during adolescence21-23. Thus, older athletes 
(e.g. born in the first months of the year) may experience physical 
and physiological changes from maturation (e.g. rapid increase 
in height, muscle-mass gain, strength, speed, and power) before 
their younger peers. Such differences tend to disappear after the 
pubertal growth spurt. This might be the reason for the lack of an 
observed RAE in senior categories for some sports13,24.

Finally, playing position is a task constraint that may influence 
the occurrence of RAE. For many team sports in which different 
functions are performed according to playing positions, it is 
expected that athletes with a specific set of skills and physical 
characteristics will be preferred. In several sports, some specific 
playing positions rely more on the athlete’s physical characteristics, 
such as increased height, as is the case of defensive soccer players25, 
backrowers, and outside backs in rugby26, and greater strength 
and velocity levels of backs and wing players, respectively, in 
handball5,27. These studies mentioned above show how interact-
ing constraints may shape and influence the RAE in sports and 
elucidate the importance of investigating specific sport contexts2.

Several studies have investigated the RAE in handball and 
demonstrated its prevalence, whose magnitude seems to be influ-
enced by factors such as sex, context, age category, and playing 
position, among others5,12,27. The characteristics associated with 
task constraints in handball, such as several repeated high-in-
tensity actions and body contacts as well as technical, physical, 
and physiological demands, allow athletes who score better on 
physical performance characteristics and show anthropometric 
advantages to perform better28. It has been reported that models 
for selection and development of young talented handball play-
ers place considerable importance on physical/anthropometric 

aspects, which are strongly influenced by chronological and 
biological age modulation29. Accordingly, RAE manifests in 
young-age categories (i.e., U-18) and is perpetuated in even 
more advanced age categories (i.e., U-19, U-21 and senior)5,27,30 
despite the tendency to reduce or stabilize its magnitude or even 
disappear, after adulthood11-13,29,30. 

Although research investigating RAEs in handball is avail-
able, most studies were carried out in European countries27,29,30, 
where handball presents differences from that played in Brazil 
in terms of the sport’s organizational structure, competitive 
level, and processes of talent selection and development. These 
environmental constraints might influence the occurrence and 
magnitude of RAE2. To the best of our knowledge, studies of 
RAE in Brazilian handball are limited. More research is need-
ed in order to explore how the RAE influences participation, 
identification, and development in Brazilian handball. Talent 
development systems in which RAE is prevalent may lead to 
a large number of potential talents to be overlooked due to 
the inequalities generated by their dates of birth1. Thus, this 
study has important practical applications, especially regarding 
institutional policies within the federations and methodological 
approach applied by coaches throughout the process of training 
and developing young athletes, reducing RAE4.

Thereby, this study aimed to investigate the prevalence of 
RAE in Brazilian national handball teams according to sex, age 
categories and playing position. Based on the constraints-based 
model2 and previous studies, we hypothesized that RAE would 
be prevalent in both male and female handball squads9, with 
higher magnitude effects reported for males. In contrast, we 
hypothesized that smaller effects would be observed for fe-
males12. We also expected that the magnitude of RAE would 
decrease as age categories increase, in both male and female 
contexts1. Regarding the playing position analysis, we hypoth-
esized an over-representation of relatively older players in the 
backcourt and wing positions for both sexes. In the backcourt 
case, this is based on the fact that there are clear advantages 
for taller and stronger players, whereas, for the wings, faster 
players have an advantage as they perform essential speed and 
repeated-sprint actions during the matches5,9. 

Methods

Participants

The study sample consisted of all Brazilian handball players 
that composed the Brazilian national handball teams from 2014 
to 2018 (n = 436). The inclusion criterion was participating 
in the Brazilian squad during national team training, friendly 
matches, and/or official competitions. For male players, data 
comprised the categories U-18 (n = 70, age range = 15-18 
years), U-21 (n = 48, age range = 18-21 years), and senior 
(n = 76, age range = 19-38 years). For female players, data 
comprised the categories U-18 (n = 85, age range = 16-18 
years), U-20 (n = 78, age range = 18-20 years), and senior (n 
= 79, age range = 19-37 years).



Motriz, Rio Claro, v.26, Issue 4, 2020, e10200045 

3Figueiredo et al

Data collection and Procedures

Data were obtained from the Brazilian Handball 
Confederation (CBHb) Official Website, according to rosters 
available at www.brasilhandebol.com.br. This information 
included players’ full names, day, month, and year of birth, 
playing positions, and age category. Data were organized ac-
cording to sex, categories, and playing positions. The selected 
athletes’ birthdates were classified according to each player’s 
quarter of birth (Q1 = January-March, Q2 = April-June, Q3 = 
July-September, and Q4 = October-December). Players that 
composed the squad in more than one category were considered 
different players for the category analysis (43 male players and 
48 female players). For the playing position analysis, players 
that composed the squad in more than one category were con-
sidered only once, on the playing position they played in the 
highest category achieved. 

Data Analysis

Data were presented in absolute and relative frequencies. 
A chi-square test (χ2) was performed to compare the birthdate 
distribution of athletes according to sex, age category and 
specific playing position. For all analyses, the effect size (⍵) 
of the chi-square tests was calculated1. Considering the num-
ber of births in each quartile based on Brazilian reports from 
1994 to 2001 (Brazilian Ministry of Health), the prevalence 
of expected observations in each quartile are: Q1 = 25.7% for 
both men and women, Q2 = 26.3% and 26.4% for men and 
women, respectively, Q3 = 24.8% for both men and women 
and Q4 = 23.2% and 23.1% for men and women, respectively. 
Additionally, the Odds Ratio (ORs) and 95% confidence intervals 
were calculated for both Q1 versus Q4 (Q1:Q4) and the first 
and second semesters of the years (1st versus 2nd) for male and 
female players according to age categories and playing position. 
The analysis was performed in the Statistical Package for the 
Social Sciences (SPSS), version 20.0 (Chicago, USA). The α 
level was set to 0.05.

Results

Table 1 shows the absolute distribution in quarters of the dates 
of birth of U-18, U-21, and senior male handball athletes. The 
observed distribution for all male categories was different from 
the expected (p < 0.05), whereas we found an overrepresentation 
of athletes born in the first semester. Moreover, the effect size of 
the RAE and ORs for senior male athletes resulted in lower values 
than those for U-18 and U-21 age categories (⍵ = 0.41 vs. 0.63 and 
0.63 for senior, U-18, and U-21 respectively; ORs = 4.30 vs. 10.07 
and 6.14 for senior, U-18 and U-21 respectively). For male athletes, 
when quarters were pooled in the semester (Q1+Q2 vs. Q3+Q4), 
higher ORs were found.

Table 2 shows the absolute distribution in quarters of the dates 
of birth of U-18, U-20, and senior female handball athletes. The 
observed distributions for U-20 and senior categories were different 
from the expected (p < 0.05), whereas, we found an overrepresen-
tation of athletes born in the first semester. Different findings were 
reported for the U-18 category, where athletes’ birth quartiles were 
more evenly distributed (p = 0.058). Moreover, RAE’s effect size 
and ORs for female athletes increased as categories increased (⍵ = 
0.25 vs. 0.33 and 0.51 for U18, U20 and senior respectively; ORs 
= 3.38 vs. 2.77 and 2.55 for senior, U20 and U18 respectively). For 
female athletes, when quarters were pooled in the semester (Q1+Q2 
vs. Q3+Q4), higher ORs were found.

Figure 1 shows the distribution in dates of birth quarters of 
Brazilian male athletes according to their playing positions. The 
observed distribution was different from the expected for wings (χ2 

= 19.13; p < 0.001; ⍵ = 0.62; OR Q1:Q4 = 6.97; OR 1st:2nd = 23.90) 
and back players (χ2 = 26.57; p < 0.001; ⍵ = 0.58; OR Q1:Q4 = 6.02; 
OR 1st:2nd = 13.73). Specifically, an overrepresentation of athletes 
born in the first semester was found (Q1 and Q2). 

Figure 2 shows an overrepresentation of female athletes born 
in the first and second quarters for all playing positions [wings (χ2 = 
13.50; p = 0.004; ⍵ = 0.47; OR Q1:Q4 = 10.0; OR 1st:2nd = 6.40); 
backs (χ2 = 7.67; p = 0.050; ⍵ = 0.27; OR Q1:Q4 = 1.67; OR 1st:2nd 
= 3.01); pivots (χ2 = 9.42; p = 0.024; ⍵ = 0.47; OR Q1:Q4 = 1.24; 
OR 1st:2nd = 4.29); and goalkeepers (χ2 = 8.23; p = 0.041; ⍵ = 0.49; 
OR Q1:Q4 = 11.20; OR 1st:2nd = 7.72)]. 

Table 1 - Absolute distribution of dates of birth as a function of the tournament category for male handball players.

U-18 U-21 SENIOR

Quarter of date
of birth Observed Expected Observed Expected Observed Expected

Q1 34 c,d 18.0 20 c,d 12.3 32 c,d 19.5

Q2 23 c,d 18.4 20 c,d 12.6 21 20.0

Q3 07 17.4 03 11.9 12 18.8

Q4 06 16.2 05 11.1 11 17.6

χ2 28.03 19.11 12.99

p value < 0.001 < 0.001 0.05

 ⍵ 0.63 0.63 0.41

OR (Q1:Q4)
IC95%

10.07
(6.89 to 14.70)

6.14
(3.76 to 10.01)

4.30
(2.17 to 8.47)

OR (1st:2nd)
IC95%

25.00
(20.78 to 30.06)

19.22
(14.33 to 25.77)

5.31
(4.70 to 5.99)

Q1-Q4 = birth quarter; χ2 = Chi-square value; ⍵ = effect size; OR = odds ratio; Q1:Q4 = first quarter compared to fourth quarter; 1st:2 nd = first semester compared 
to second semester. c and d = pairwise Chi-square comparison different from Q3 and Q4, respectively (adjusted for multiple comparison).
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Table 2 - Absolute distribution of dates of birth as a function of the tournament category for female handball players.

U-18 U-20 SENIOR

Quarter of date of birth Observed Expected Observed Expected Observed Expected

Q1 30 21.8 24 20.0 26 20.3

Q2 24 22.4 29 d 20.6 31 c,d 20.9

Q3 16 21.1 14 19.3 12 19.6

Q4 15 19.6 11 18.0 10 18.2

χ2 5.47 8.42 13.20

p value 0.140 0.038 0.004

⍵ 0.25 0.33 0.51

OR (Q1:Q4)
IC95%

2.55
(.95 to 6.84)

2.71
(2.42 to 3.02)

3.38
(2.98 to 3.82)

OR (1st:2nd)
IC95%

3.03
(1.12 to 3.13)

4.49
(3.99 to 4.99)

6.71
(5.90 to 7.58)

Q1-Q4 = birth quarter; χ2 = Chi-square value; ⍵ = effect size; OR = odds ratio; Q1:Q4 = first quarter compared to fourth quarter; 1st:2 nd = first semester compared 
to second semester. c and d = pairwise Chi-square comparison different from Q3 and Q4, respectively (adjusted for multiple comparison).

Figure 1 - Distribution of quarters of birth according to the playing position of the Brazilian team’s handball male athletes. *= statistical difference between the 
observed and expected distribution (p < 0.05).

Figure 2 - Distribution of quarters of birth according to the playing position of the Brazilian team’s handball female athletes. *= statistical difference between the 
observed and expected distribution (p < 0.05).
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Discussion

The present study aimed to analyze the RAE in the Brazilian 
national handball teams according to sex, age categories, and 
playing positions. Athletes born in the first quarters of the year 
were overrepresented in all age categories for both male and 
female athletes, except for the U-18 female category. Moreover, 
differences in playing positions were sex-dependent. While 
RAEs were found for wings and backs in male athletes, this 
phenomenon was observed for all playing positions in female 
athletes. Thereby, our hypotheses were partially confirmed. 
Our findings are in line with those in most studies investigating 
talent selection mechanisms in team sports1,5,11 and suggest that 
sex, age, and playing position influence RAE prevalence in the 
Brazilian handball context.

Regarding the sex analysis, higher-magnitude RAEs were 
found in male categories as compared to their respective female 
categories in U-18 (⍵ = 0.63 vs 0.25) and U-21/U-20 (⍵ = 0.63 
vs 0.33), but a smaller effect size was observed for the male 
senior category (⍵ = 0.41 vs 0.51) as compared to the female 
senior category. The findings in Brazilian national youth teams 
are similar to those reported in previous studies that suggest 
an overall smaller influence of RAE on female athletes1,12,14. 
Environmental constraints may play an important role in under-
standing the overall smaller magnitude of RAE as compared to 
those in male national teams. It has been previously proposed 
that the number of athletes practicing a sport may affect RAE 
occurrence2. This smaller magnitude in the female context could 
be explained by the “depth of competition” hypothesis, which 
proposes a higher probability and magnitude of RAE when a 
large number of athletes are competing for a small number of 
playing opportunities4,12. Official data provided by the Brazilian 
Handball Confederation currently indicate 33,717 athletes 
playing in the three age categories investigated in our study. 
Only 38.3% of such athletes were females, thus indicating a 
lower rate of competition for the national squad spots among 
female athletes. As for the result observed in the senior category, 
where the female national teams in the present study showed an 
unexpected high-magnitude RAE, we speculate that environ-
mental constraints other than the “depth of competition” may 
have more determinant roles. Factors such as the higher levels 
of sport development in the female senior category, specific 
talent selection models used by coaches and popularity among 
the female adult public32 may also have influenced the results, 
although these hypotheses are speculative, since our data do 
not allow us to reach this conclusion. Besides, these results 
should be interpreted carefully, as our sample was composed 
of athletes that participated in the senior national teams over a 
period of five years, thus reflecting a phenomenon that may be 
of a transient nature. 

Another aim of the study was to investigate the magnitude 
of RAE as age categories increased, in both male and female 
Brazilian national teams. In male categories, a larger effect was 
found for the U-18 and U-21 categories as compared to that for 
the senior national team. These findings are similar to those found 
in other studies investigating competitive handball athletes, 
and they support the hypothesis that RAE is more prevalent in 

lower-age categories and decreases as the categories increase12,29. 
In high-contact sports, where physical size and strength are 
decisive for success, significant RAE could exist, especially in 
the earlier stages of sports participation (e.g. pre-adolescence 
and adolescence)2. One of the primary explanations for RAE in 
sports is the role of biological maturation (i.e., maturation-se-
lection hypothesis)1. The biological maturation of individuals 
affects their muscular strength, power, body composition, and 
endurance performance33,34. As handball performance favors 
athletes with better-developed physical characteristics34,35, it is 
more likely that relatively older youth-level athletes who em-
body those characteristics earlier will present advantages when 
compared to their younger peers2,36. However, at the adult level, 
maturational advantages are scarce, since the growth process is 
supposedly finished37. It has been reported that late-maturing 
athletes may present an increased progression in anthropometric 
and physical attributes and “catch-up” with the early-maturing 
athletes during late adolescence and in adulthood33. Thus, the latter 
may increase their potential when they are young adults and are 
likely to overcome their physical disadvantage during the early 
selection stage by developing superior technical, tactical, and 
psychological skills26,33. Accordingly, previous research suggests 
that this advantage may decrease in senior categories37. This phe-
nomenon is called “the reversal of advantage” or “the underdog 
effect”37,38, and it was observed among male athletes in our study.

In the case of females, an opposite tendency was found, since 
no RAE was identified in the U-18 category, and the magnitudes 
of RAE increased as categories progressed. Thus, we speculate 
that found in the female U-18 category, we propose that the 
female players selected had finished or were at the very end of 
their puberty37. The presence of RAE in the U-20 and senior 
categories and its greater magnitude in the senior category are 
surprising findings that are difficult to explain based on the data 
that we have available in this study. Our findings may indicate 
a possible paradigm shift in the model for selecting young 
talents in Brazilian women’s handball. Considering the wide 
age range of the female senior sample (16-37 years) and the 
large proportion (56%) of athletes over 26.5 years old (half of 
the age range), our data may comprise at least two generations 
of athletes (a younger and an older generation). These different 
generations may have gone through different talent-selection 
models. The absence of RAE in U-18 and its small magnitude 
observed in U-20 may suggest that the selection of talents in the 
younger generations does not seem to be based on factors that 
increase the likelihood of a high RAE prevalence14,39. On the 
other hand, the greater magnitude of RAE found in the senior 
category suggests the opposite. We emphasize that, in order to 
confirm these speculations, longitudinal investigations with the 
next generations of female athletes from the Brazilian national 
teams will be necessary.

The playing-position analysis showed RAE for back and 
wing players in male athletes, as hypothesized. On the other 
hand, the analysis of female athletes showed the prevalence of 
RAE in all playing positions. This finding is somehow surprising 
since previous studies had shown that the specific demands and 
functions performed in the game seem to determine the presence 
of RAE only for wing and back players5,12. This is because, 
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in handball, some playing positions are believed to be more 
physically demanding than others12,28. Specifically, back athletes 
tend to participate in the central defense field aiming to block 
the opponents’ shots, perform several shooting actions (e.g., 
distant shots and over the defensive block) and high-intensity 
movements that require increased body size28,40. These demands 
may explain the selective preference for relatively older back 
athletes in earlier developmental stages. In those relatively older 
athletes, early maturation could lead to greater heights, levels 
of strength, and speed than those of their younger peers in the 
selection process36,41.

Conversely, wing players are generally the smallest in the 
team35,40. They play in the outer aisles of the playing field in both 
the attack and defense phases35. In these areas, 6m shots are more 
commonly performed than are the 9m ones. Thus, wing athletes 
do not often shoot over blocks and, consequently, height is not 
determinant for them40. Although wing athletes have low stature, 
they are more involved with speed and repeated-sprint actions and 
perform most of the counterattack during the match28. Previous 
studies reported that relatively older athletes overcome their 
younger peers in the sprint, vertical jump, and repeated-sprint 
performance34,36. Considering that these attributes discriminate 
against the selected vs. non-selected, skillful vs. less skillful 
and competitive levels of athletes in several team sports10,36, it 
is not surprising that relatively older athletes have an advantage 
during selection processes in wing and back positions. These 
results may support the interaction between task constraints2 
(i.e., specific sports demands) to explain the observed RAE in 
the Brazilian national male handball teams. It is also relevant to 
point out that, although no significant differences were found in 
male goalkeepers and pivots (p > 0.05), an overrepresentation of 
athletes born in the first quartile for these positions is noticeable. 
Possibly, RAEs were not statistically detected due to the small 
sample size, which influences the results of the chi-square tests.

In females, unlike in males, the RAE was found in the analyses 
of all playing positions. Although RAEs are expected in more 
physically demanding positions12,26, such as wings and back 
players5,12, it does not mean that such effect would be unexpected 
in other playing positions, especially in high-level competition, 
as is the case of national teams. Pivot and goalkeeper positions 
also have specific physical and anthropometric requirements that 
may pose as advantageous for relatively younger players, such 
as coordination capacity for goalkeepers and higher strength 
levels for pivots28. With this regard, task constraints2 seem to 
play an important role, influencing the magnitude of RAEs 
in female Brazilian national handball teams, especially when 
playing positions are taken into account.

As a whole, our results indicate the prevalence of RAE in 
Brazilian national handball teams, which corroborates previous 
studies that also found RAE in handball athletes worldwide5,12,34. 
Since the date of birth is a key factor to reach Brazilian nation-
al handball teams, one could argue that this is an indication 
of coaches’ pursuit of early performance. As relatively older 
athletes are often perceived as more talented, athletes showing 
advanced maturation are more likely to be selected42. This logic 
creates inequalities in selection, training, and competition con-
texts, reducing the possibilities of relatively younger athletes 

to reach professional level1. This may be a critical factor in the 
development of Brazilian handball since detecting and selecting 
talents should be based on a multi-dimensional perspective that 
avoids talent loss, especially because athletes who stand out in 
younger categories will not necessarily maintain their perfor-
mance advantage as they progress to older age categories42,43. 

In order to minimize possible inequalities generated by 
the RAE in Brazilian national handball teams, we will present 
some counter-RAE interventions below. One of the simplest 
ways to deal with RAE in selection-based sports systems would 
be for sports organizations to invest more money in athletes’ 
development at the grass-roots level, instead of selecting inter-
national teams at the youth levels, thus delaying talent-selection 
processes1. Assuming that this proposal may not apply to all 
sports settings, due to budgetary and structural restrictions, 
other possible solutions are also provided. It has been suggested 
that the age-group cohort in children and youth’s competitions 
should be reduced and that these competitions should have rules 
that force teams to have at least 40% of their players born in 
the second semester of the year44. Another way to reduce RAEs 
would be to elucidate the differences caused by chronological 
age during the selection process, which could be achieved by 
employing age-ordered shirt numbering according to birth dis-
tribution, helping coaches evaluate through the awareness of the 
athlete’s age45. Finally, coaches and managers responsible for 
the Brazilian handball organization must be oriented towards the 
effects of relative age and its consequences so that preventive 
strategies can be applied in the Brazilian handball processes of 
talent development and selection.

Conclusions

In summary, this study confirmed the prevalence of the RAE 
in most categories of Brazilian national handball teams, with 
an overrepresentation of athletes born in the first two quarters 
of the year. This implies that potentially talented athletes might 
be systematically overlooked, which could be avoided by the 
implementation of counter-RAE interventions. Moreover, our 
data indicate that the RAE emerges as a complex phenomenon in 
the context of the Brazilian national handball teams and that its 
magnitude and form of manifestation seem to be influenced by 
sex, category, and playing position. Specifically in the analysis 
of female athletes, novel and unexpected findings were found, 
which calls for future studies with a longitudinal approach. 
A comprehensive understanding of RAE in Brazilian female 
handball may facilitate the implementation of context-specific 
policies to minimize long-term inequalities related to the effect 
of relative age. 
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