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Prevalence of the Relative Age Effect
in Elite Brazilian Volleyball: An Analysis Based on Gender,
the Playing Position, and Performance Indicators
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Athletes born closer to an arbitrary cut-off date are more likely to reach an elite level in sport, which is
supported by a phenomenon called the relative age effect (RAE). It is important to determine whether this phenomenon
is present in a sport to minimize this selection bias. This study aimed to investigate the prevalence of RAE in elite
volleyball athletes, considering the influence of gender, the playing position (Setter, Middle, Libero, Opposite, and
Outside Hitter) and the performance level (attack points, aces, and block points). The sample comprised 203 male and
193 female athletes competing in the Superliga A in the 2020/2021 season, which was equivalent to all of the teams of
the championship. The data collection was performed during May and June, 2021. Athletes were organized according to
gender, the playing position, and performance in the Superliga. For performance variables, athletes were separated
based on the median value (90.0), and classified as high- or low-performance. Chi-squared tests were performed to verify
differences between birth date distributions in relation to the aforementioned wvariables. Results indicated
overrepresentation of relatively older male athletes (Q1 = 35.96%; Q2 = 27.59%; Q3 = 19.21%; Q4 = 17.24%),
especially in Middles, Opposites, and Outside Hitters, regardless of their performance level. Considering females, no
differences were found. Our findings suggest that RAE operates differently for men and women in elite Brazilian
volleyball. The characteristics of the games played by male and female elite athletes may lead to different talent selection
processes, affecting the likelihood of RAE prevalence.
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Introduction

The phenomenon of relative age effect
(RAE) reflects the asymmetrical distribution of
athletes based on their birth dates, relative to an
arbitrary cutoff (Lidor et al, 2021). Evidence
indicates that RAE influences selection and talent
identification in different team sports (Rubajczyk
and Rokita, 2020; Schorer et al., 2013) such as
soccer (Yagiie et al., 2020; Figueiredo et al., 2022;
Szwarc et al., 2019), basketball (Kalén et al., 2021),
rugby (Kelly et al., 2021), futsal (Castro et al,
2022), handball (de la Rubia et al., 2021; Pefia-
Gonzalez et al., 2021), and volleyball (Campos et
al., 2020; Isin. and Melekoglu 2020; Rubajczyk and
Rokita, 2020; Safranyos et al., 2019; Solon Junior
and Silva Neto, 2020), with older athletes having
better chances of being selected by coaches and
talent scouts compared to their younger peers
within an age category (Furley and Memmert,
2016).

One of the explanations of this
phenomenon is based on differences between
athletes’ maturational stages. This is because
relatively older athletes may be more likely to
enter puberty earlier and exhibit advanced
physical characteristics (Cobley et al., 2009; Musch
and Grondin, 2001). In this sense, athletes born in
the beginning of the year could have transient
performance advantages such as increased height,
muscle mass, aerobic power, muscle strength,
endurance and speed. These qualities are
important for many sports (Malina et al., 2015),
and may affect the coaches perception of talent
(Cobley et al., 2009; Furley and Memmert, 2016),
favoring a biased selection process that upholds
relatively older athletes.

Nevertheless, in order to understand RAE
it is necessary to consider other factors. Aiming to
explain the RAE phenomenon, Wattie et al. (2015)
proposed a constraint-based model that
accounted for the interaction between individual
(e.g., sex, height, body composition, maturational
status), environment (e.g., sport's popularity, its
policies, and physical environment, among
others), and task (sports specificity, such as the
competitive level and physical capabilities that are
more important for success) constraints in a given
sport’s system. Specifically at the elite level, RAE
seems to play a major role in the recruitment of
individuals in sports, affecting the opportunities
they may receive to develop their athletic skills
(Lidor et al., 2021).

Even though RAE is more pronounced in
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youth sports (Musch and Grondim, 2001),
evidence indicates that RAE may remain up to
adult-elite professional players in some contexts
(Joyner et al., 2020; Yagiie et al., 2020). On the
other hand, evidence indicates that in other
contexts RAE decreases (Lupo et al., 2019) or even
reverses (Joyner et al., 2020; de la Rubia et al,
2020) in the transition to elite sport. These
conflicting results reinforce the multifactorial
nature of RAE and indicate the need to investigate
this phenomenon considering the specificities of
the modality in a given context, taking into
account that the existence of this phenomenon can
influence the opportunities given to youth
athletes to reach the elite categories.

Volleyball is a team net ball sport with an
intermittent type of effort and characterized by
unpredictability that involves a combination of
repetitive jumps, multidirectional movements,
and long, extended matches, in which both teams
play on separate courts, with the possession of the
ball changing cyclically during the rally (Lima et
al., 2020). Brazil has a long tradition in volleyball,
which may affect the presence of RAE (Musch and
Grondin, 2001), since the social context, the level
of competition, the popularity of a sport, and the
number of active participants may increase the
competition for spots in clubs.

Thus, considering the specific
characteristics of the sport system in a given
country is warranted in new studies focused on
RAE (Lupo et al, 2019). Many studies have
investigated RAE  in volleyball, considering
different sport levels, such as youth athletes
(Campos et al, 2020; Okazaki et al., 2011;
Rubajczyk and Rokita, 2020), university athletes
(Safranyos et al., 2019), and senior athletes who
participated in World Championships (Solon
Junior and Silva Neto, 2020), with controversial
results. With regard to elite Brazilian volleyball
athletes, only one study, to our knowledge, has
assessed RAE among male and female athletes
who competed in the National League first
division (Parma and Penna, 2018). However, this
study’s analysis was restricted to the birth
quartiles of these athletes, not accounting for
other factors that may have influenced RAE in
this context.

Considering the relevance of RAE to
talent identification, this study investigated the
prevalence of RAE in Brazilian elite volleyball
athletes who participated in the Superliga A in the
2020/2021 season, considering their playing
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position (Setters, Middles, Liberos, Opposites, and
Outside Hitters), gender (male or female), and
performance in the League (attack points, aces,
and block points). We hypothesized that RAE
would be found regardless of gender, the playing
position and performance, due to the elite context
being analyzed.

Methods

Participants

The sample was composed of 396 elite
volleyball athletes (male: n = 203, mean age = 24.6
+ 6 years; female: n = 193, mean age = 26.1 + 6.1
years), which was equivalent to all athletes of the
12 male and 12 female teams that competed in the
Superliga A (first division) in the 2020/2021
season. The adopted exclusion criteria included
incomplete data, which resulted in the exclusion
of four male and five female athletes from the
study. The athletes were organized according to
their gender, playing position, and performance
in the Superliga.

To analyze the performance in Superliga
A 2020/2021, statistics provided by the Brazilian
Volleyball Confederation (CBV) were used,
consisting of the attack points (attack points),
direct service points (aces), and direct blocking
points (block points). These actions were chosen
because they represent offensive actions which
most often culminate in direct points. For
organization and analysis of performance
variables, athletes were separated based on the
median value (median = 90.0). Athletes who
surpassed the median were considered high-
performance players, while those who did not
surpass the median value were considered low-
performance ones (Castro et al., 2022).
Data collection and procedures

This study adopted similar methods to
those applied previously in volleyball (Parma and
Penna, 2018). Data were obtained from the CBV
official website (www.cbv.com.br), the most
important institution of volleyball in Brazil and

the organizer of the competition, which
guarantees the reliability of data. Data collection
was performed during May and June 2021. The
information obtained included players’ full
names, gender, date of birth, playing position,
and performance in the Superliga A 2020/2021,
considering attack points scored, aces, and block
points.

We defined the birth year as beginning on
January 1%, as used by other studies in team
sports (Castro et al., 2022). Data were tabulated in
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a spreadsheet, and variables analyzed included
the quarters of the year athletes were born (Castro
et al., 2022; Parma and Penna, 2018) as follows: Q1
= first quarter (January to March); Q2 = second
quarter (April to June); Q3 = third quarter (July to
September); and Q4 = fourth quarter (October to
December). Additionally, players  were
categorized according to gender (male and
female), playing position (Setter, Middle, Libero,
Opposite, and Outside Hitter), and performance
(attack points, aces, and block points) in the
Superliga A 2020-2021.
Statistical analysis

The chi-square test (x2) was performed to
verify differences between birth date distributions
in relation to gender, playing position and
performance, as previously proposed in recent
research that investigated RAE in volleyball
(Campos et al., 2020; Rubajczyk and Rokita, 2020;
Solon Junior and Silva Neto, 2020). Athletes were
divided into four quarters (Q1, Q2, Q3, and Q4),
and 25% was assumed as the expected frequency
for each quarter, as proposed by Coté et al. (2006).
When the observed distributions were different
from the expected, post hoc comparisons were
performed between quarters, to determine in
which quarters athletes’ frequencies were
different from the expected. In these cases, we
adjusted the significance level to 0.0083 through
the Bonferroni’s correction. In addition, the same
analysis was carried out considering the birthdate
distribution in each semester (1t sem.: January to
June and 24 sem.: July-December), in which 50%
was assumed as the expected distribution for each
semester. Whenever chi-squared test results were
significant, corrected residuals (z-value) were
calculated according to Beasley and Schumacher
(1995). When the z-value was greater than 11.961
the difference for that specific cell was considered
significant. Finally, the odds ratio (OR) for Q1
versus Q4 and 1st versus 2 was calculated.
Analyses were performed using the Statistical
Package for Social Sciences (SPSS), version 21.0
(IBM®, Chicago, USA). The level of significance
was set at p < 0.05.
Results

Table 1 shows the absolute distribution of
birthdates of the studied elite male volleyball
players. Results indicated overrepresentation of
players born in the first quarters of the year (Q1 =
35.96%; Q2 = 27.59%), as well as a reduced
frequency of players born closer to the end of the
year (Q3 = 19.21%; Q4 = 17.24%), with significant
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differences (p < 0.05) between Q1 and Q2

compared to Q3 and Q4. Likewise, the chi-square
test revealed that the distribution of the first
semester was significantly higher (p < 0.05)
compared to the second semester. On the other
hand, for elite female volleyball players, no
difference was found (p > 0.05) between birth
trimesters and semesters (Table 2).

Table 2 shows the birthdate distribution

more players represented (p < 0.05) in Q1
compared to Q3 and Q4 for Outside Hitters, Q1
and Q2 compared to Q4 for Opposites, and Q1
and Q2 compared to Q3 for Middles. There were
no differences (p > 0.05) in the distribution of
birthdates for Liberos and Setters. Considering
female players, no differences were found (p >
0.05) in the birthdate’s distribution according to
the playing position (Table 4).

depending on the playing position for male
athletes. Uneven distributions were found for
Outside Hitters, Opposites, and Middles, with

Table 1. Quarter of birth distribution of male Brazilian elite volleyball athletes.

Quarter of date of birth Athletes (n) Percentage (%)

Q1 73 35.96
Q2 56 27.59
Q3 39a 19.21
Q4 35ab 17.24
1t 129 63.55
2nd 74¢ 36.45
X 17.906
af 3
p-value <0.0001
OR (Q1:Q4) 2.085
OR (Ist:2n4) 1.743

Q1-Q4 = birth quarter; x2 = Chi-square value; OR = odds ratio; Q1:0Q4 = first quarter compared to the fourth

quarter; 1°:2" odds ratio from the 1% semester to the 2" semester; a = pairwise Chi-square comparison different

from Q1 (adjusted for multiple comparison); b = pairwise Chi-square comparison different from Q2 (adjusted
for multiple comparison); ¢ = different from the 1 semester.

Table 2. Quarter of birth distribution of female Brazilian elite volleyball athletes.

Quarter of the date of birth Athletes (n) Percentage (%)

Q1 54 27.55
Q2 55 28.06
Q3 43 21.94
Q4 44 22.45
1et 109 55.61
2nd 87 44.39
X2 2.490
daf 3
p-value <0.477
OR (Q1:Q4) 1.227
OR (1st:2nd) 1.252

Q1-Q4 = birth quarter; x2 = Chi-square value; OR = odds ratio; Q1:Q4 = first quarter compared to
the fourth quarter; 1s:2" odds ratio from the 1 semester to the 2" semester
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Table 3. Distribution of birthdates in male athletes according to the playing position.

Q1 o) o%] Q4
. o z- o z- o z- o z- g OR OR
Variable n K value o value o value o value X2 df  p-value (QL:Q4) (1209
Playing 8265 12 0.764
Position
Outside
) 24 329 05 16 286 04 122 308 00 1= 286 -03 7419 3 0060 240 1.82
Hitters
Opposites 11 151 04 9 161 06 6 154 03 2 57 15 6571 3 0087 550 2.50
Liberos 6 82 10 7 125 03 6 154 09 4 114 00 0826 3 0843 150 1.30
Setters 0 137 -10 8 143 07 9 229 11 8 229 10 0314 3 0957 125 1.06
Middles 2 301 07 16 286 03 60 154 18 11 314 06 10236 3 0017 2.00 2.24
Q1-Q4 = birth quarter; x2 = Chi-square value; OR = odds ratio; Q1:Q4 = first quarter compared to
the fourth quarter; 15:2" odds ratio from the 15 semester to the 2" semester; a = pairwise Chi-square
comparison different from Q1 (adjusted for multiple comparison); b = pairwise Chi-square
comparison different from Q2 (adjusted for multiple comparison); * = significant difference.
Table 4. Distribution of birthdates in female athletes according to the playing position.
Q1 Q o) Q4
. o z- o z- N z- o z- p- OR OR
Variable n o value & value v value o value X2 af value (Q1:Q4)  (1st:2n9)
Playing 6466 12 0891
Position
Outside
) 13 241 -11 20 364 12 12 279 04 14 318 03 2627 3 0453 093 0.40
Hitters
Opposites 7 130 01 6 109 05 5 116 03 7 159 07 0440 3 0932  1.00 1.08
Liberos 7 130 01 8§ 145 05 5 116 -03 5 114 -03 1080 3 0782 14 1.50
Setters 13 241 15 5 91 19 8 186 02 8 182 02 3882 3 0274 16 112
Middles 14 259 -02 16 291 04 10 302 05 10 227 07 1415 3 0702 13 1.30
Q1-0Q4 = birth quarter; x2 = Chi-square value; OR = odds ratio; Q1:Q4 = first quarter compared to
the fourth quarter; 1s::2n odds ratio from the 15t semester to the 2" semester.
Table 5. Distribution of birthdates in male athletes according to performance.
Q1 Q ok Q4
z- z- z- = p- OR OR
i 0, (o) 0 0
Variable n K value o value K value K vaelu X2 af value (Q1:Q4)  (Ist:2nd)
Attack 1171 3 0760
Points
Low 32 478 06 30 566 10 19 500 -01 14 467 -05 9463 3  0024* 228 1.87
High 35 522 06 23 434 -0 19 500 0.1 16 533 05 8978 3  0030* 218 1.65
Aces 285 3 0307
Low 3 493 03 30 566 1.0 16+ 421 -12 16 533 03 10305 3 0.016F 206 1.96
High 34 507 03 23 434 10 22 579 12 4 467 03 8720 3 0033 242 1.58
Block 1376 3 0623
Points
Low 31 463 09 29 547 07 19 50 01 16+ 533 03 6853 3 0077 193 171
High 3% 537 09 24 453 07 19 500 01 14 467 03 11473 3 0009 257 1.82

Q1-0Q4 = birth quarter; x2 = Chi-square value; OR = odds ratio; Q1:Q4 = first quarter compared to the fourth quarter;

1st:27 odds ratio from the 15t semester to the 24 semester; a = pairwise Chi-square comparison different from Q1

(adjusted for multiple comparison); b = pairwise Chi-square comparison different from Q2 (adjusted for multiple
comparison); * = significant difference.
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Table 6. Distribution of birthdates in female athletes according to performance.

Q1 Q2 Q3 Q4

. z- z- z- z- d p- OR OR
Variabl % % % % 2 “t.9n
anaple n & value n 5 value n & value 4 value X f value (Q1:Q4) (1+:20)
Attack 2925 3 0403
Points
Low 20 40.8 -1.5 27 54.0 0.7 19 47.5 -0.3 24 57.1 1.1 1.822 3  0.610 0.83 1.09
High 29 59.2 1.5 23 46.0 -0.7 21 52.5 0.3 18 429 -1.1 2.846 3 0416 1.61 1.33
Aces 2.316 3 0509
Low 24 49.0 -0.1 27 54.0 0.7 16 40.0 -1.4 23 54.8 0.7 2.889 3 0409 1.04 1.31
High 25 51.0 0.1 23 46.0 -0.7 24 60.0 14 19 45.2 -0.7 0.912 3 0823 1.31 1.12
Block

¢ 0195 3 0978
Points
Low 24 49.0 -0.1 26 52.0 0.4 19 47.5 -0.3 21 50.0 0.0 1.289 3 0732 1.14 1.25
High 25 510 0.1 24 480 04 21 525 0.3 21 50.0 0.0 0.560 3 0.905 1.19 1.17

Q1-Q4 = birth quarter; x2 = Chi-square value; OR = odds ratio; Q1:Q4 = first quarter compared to the fourth quarter;
1st:2nd odds ratio from the 1st semester to the 2" semester

Table 5 shows the male athletes’ birthdate
distribution according to their performance (low
and high) in attack points, aces, and block points.
Uneven distributions were found for players with
low performance, with overrepresentation of (p <
0.05) Q1 and Q2 compared to Q4 in all variables
(attack points, aces, and block points), and Q1 and
Q2 compared to Q3 for aces. Regarding players
with high performance, unequal distributions
were also found, with overrepresentation (p <
0.05) of Q1 compared to Q3 and Q4 in all variables
(attack points, aces, and block points). When
female athletes were analyzed, chi-square tests
did not find statistically significant differences (p
> 0.05) in the birthdate distribution regardless of
the performance level (Table 6).

Discussion

The present study aimed to investigate
the existence of RAE in Brazilian elite volleyball
athletes who participated in the Superliga A
2020/2021, according to their gender, playing
position, and performance in the League. Overall,
our results indicated that the prevalence of RAE
in elite Brazilian volleyball was modulated by
gender and the playing position in male athletes,
which  partially our hypothesis.
However, no RAE was found in females, which

confirms

contradicts our initial expectations. These findings
are discussed below, considering the literature on
RAE.

© Editorial Committee of Journal of Human Kinetics

Gender analysis revealed that RAE was
prevalent in male, but not in female elite Brazilian
volleyball athletes. The results found in our male
sample corroborate the notion that RAE can be
pervasive in some contexts and it remains at the
same level in the adult category (Cobley et al.,
2009). Similar results were reported by Lupo et al.
(2019), who analyzed the initial phase of the
career of 3,319 adult athletes from various team
sports, and found that relatively older athletes
were overrepresented in the early stage of the
sports career, corroborating that RAE may prevail
up to adults when it is very pervasive in the youth
context. On the other hand, Solon Junior and Silva
Neto (2020) did not find any RAE in Olympic
volleyball players,
factors such as refined tactical skills may reduce
the impact of maturational aspects. Our results
contradict the findings of Solon Junior and Silva
Neto (2020), since RAE was present in the
analyzed elite male athletes. These differences

speculating that complex

could be explained by characteristics of this sport
context, in which the maturational aspects are
determinant for the selection of talents in youth
categories (Campos et 2020), favoring
relatively older athletes who usually present an
anticipated maturation process (height and
muscle mass) compared to younger athletes
(Malina et al., 2015). This affects the athletes’
opportunities in training and competition settings,

al.,

increasing the likelihood of relative older male




by Henrique de Oliveira Castro et al.

athletes reaching the adult category of Brazilian
elite volleyball (Parma and Penna, 2018).

No RAE was found in the analyzed
female volleyball athletes, which is in line with
previous research that verified the absence of RAE
in female elite adult athletes from various sports
(Smith et al., 2018). Similar results were reported
by Parma and Penna (2018) in an analysis of
athletes participating in the Brazilian Women's
Volleyball Superliga (2016/2017). Since the
distribution of birthdates was balanced among
this pool of athletes, it suggests that RAE is not
pervasive in the women’s Brazilian elite
volleyball. It could be assumed that RAE is absent
in this specific sports context because female
athletes tend to mature earlier than male athletes
(Malina et al., 2015). This makes it more likely that
coaches rely on other aspects besides physical
factors (e.g., technical and tactical performance) to
determine the selection and permanence of female
athletes in youth sport, since maturational aspects
are expected to be more homogenous when these
selection processes occur, reducing the chances of
RAE (Helsen et al, 2007). Research that
investigates the presence of RAE in international
(Campos et al.,, 2020), and Brazilian (Okazaki et
al., 2011) female youth elite athletes seems to
support this notion. It is important to highlight
that this is a speculative argument, since we did
not analyze data from Brazilian volleyball youth
categories.

Analyses of playing positions indicated
that relatively older athletes were overrepresented
in male Outside Hitters, Opposites, and Middles,
but not in Liberos and Setters. These findings are
in line with evidence from other modalities
indicating that playing positions modulate the
occurrence of RAE in elite team sports (Figueiredo
et al, 2022). Considering specifically male
volleyball, playing positions in which RAE was
present are more physically and
anthropometrically demanding than positions in
which no RAE was found. Indeed, Outside
Hitters, Opposites, and Middles perform more
blocking and spiking actions, which are highly
dependent on physical capacities such as body
height, spike reach and, block reach (Palao et al.,
2014). On the other hand, Liberos and Setters
perform more receiving, digging and setting
actions, which are less dependent on physical
features. With regard to female athletes, the lack
of differences among all playing positions was
somehow expected, and our results indicated that
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RAE was not prevalent in the female sample of
this study.

In our study RAE was also analyzed
according to performance indicators. However,
performance did not seem to modulate RAE in
Brazilian elite volleyball, since RAE was found in
male, but not female athletes regardless of the
performance level. Our findings regarding male
athletes differ from those reported by Solon Junior
and Silva Neto (2020), in which performance
indicators were not influenced by RAE in
Olympic male athletes. However, these findings
are in line with our data on female athletes. On
the other hand, Campos et al. (2020) found a
higher proportion of female World Championship
medalists born in the first months of the year,
indicating an indirect relationship between RAE
and performance, corroborating the results found
in male athletes. Considering females, no RAE
was found regardless of the performance level. As
previously stated, these results indicated that RAE
was not prevalent in elite Brazilian women'’s
volleyball. The divergence between our results
and previous findings reinforces the need to
continue investigating the relationship between
RAE and performance indicators in volleyball.

In summary, our findings indicate that
RAE was pervasive in male elite Brazilian
volleyball, but not in female. It is possible that
characteristics of the games played by men and
women influenced these results. While the male
elite volleyball game is more influenced by
anthropometric and physical aspects, the female
elite volleyball game is characterized by
continuous actions, relying more on technical and
tactical aspects (Costa et al., 2012). For this reason,
it is possible that Brazilian youth volleyball
coaches conduct their talent selection processes
considering these specificities. This would result
in a selection process that is more focused on
anthropometric and physical aspects in male
youth athletes, favoring the occurrence of RAE.
On the other hand, it is more likely that the
selection of female youth athletes relies more on
technical and tactical aspects, reducing the
likelihood of RAE. Further research that
investigates the criteria used by Brazilian
volleyball coaches and the prevalence of RAE in
youth categories of Brazilian volleyball is
necessary to confirm such hypotheses.

This study has several limitations, such
as the reliability of data as we relied on the
statistics provided by the CBV. Another limitation
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of the study were the performance measures
considered. Since we based our performance
analysis only on attack points, aces, and block
points, it is possible that setters and libero players
were at a disadvantage, because attackers are
expected to score most of the points, and this may
have accentuated RAE for these players. Future
propose specific
performance indicators for libero and setter
positions, reducing the eventual bias created by
the measures used in our study.

investigations should

Our findings have practical implications
and reinforce the need to make coaches and sport
administrators aware of the existence of RAE in
Brazilian volleyball, specifically in male athletes
who play at Middle, Opposite, and Outside Hitter
positions. We speculate that the selection of these
athletes in the youth categories is affected by the
maturational confound, which is troublesome,
since RAE and maturation coexist and operate
differently in the talent selection process (Hill et
al., 2020). In this sense, strategies to reduce the
disadvantages faced by relative younger athletes
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In summary, our findings indicate that
RAE is prevalent in male Brazilian elite volleyball
players, but not in female players. Regarding male
players, this effect is modulated by playing
positions, since relatively older players are more
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specifically in the aforementioned positions.

The authors would like to thank for the support from Universidade Federal de Mato Grosso - Edital de

Apoio a Pesquisa (2021).

References

Beasley, T. M., & Schumacher, R. E. (1995). Multiple regression approach to analyzing contingency tables:
Post hoc and planned comparison procedures. Journal of Experimental Education, 64(1), 79-93.
http://doi.org/10.1080/00220973.1995.9943797

Campos, F. A. D., Pellegrinotti, I. L., Campos, L. C. B,, Dias, T. M. R., & Gomez, M-A. (2020). Relative age
effect in the girl's volleyball U18 Word Championship. Journal of Human Kinetics, 72, 195-202.
http://doi.org/10.2478/hukin-2019-0106

Castro, H. O., Aguiar, S. S., Clemente, F. M., Lima, R. F., Costa, G. C. T., Figueiredo, L. S., Oliveira, V., &
Gomes, S. A. (2022). Relative Age Effect on Brazilian male elite futsal athletes according to playing
position and performance by goals scored on Brazil National Futsal Leagues. Motriz: Journal of Physical
Education, 28, €10220011521. http://doi.org/10.1590/51980-657420210011521

Cobley, S., Baker, J., Wattie, N., & McKenna, J. (2009). Annual age-grouping and athlete development: a
meta-analytical review of relative age effects in sport. Sport Medicine, 39(3), 235-256.
http://doi.org/10.2165/00007256-200939030-00005

Costa, G., Afonso, J., Brant, E., & Mesquita, 1. (2012). Differences in game patterns between male and female
youth volleyball. Kinesiology, 44(1), 60-66.

Coté, J., Macdonald, D. J., Baker, J., & Abernethy, B. (2006). When “where” is more important than “when”:
Birthplace and birthdate effects on the achievement of sporting expertise. Journal of Sports Sciences,
24(10), 1065-1073. http://doi.org/10.1080/02640410500432490

de la Rubia, A., Bjorndal, C. T., Sdnchez-Molina, J., Yagiie, J]. M., Calvo, J. L., & Maroto-Izquierdo, S. (2020).
The relationship between the relative age effect and performance among athletes in World Handball
Championships. PLoS ONE, 15(3), e0230133. http://doi.org/10.1371/journal.pone.0230133

de la Rubia, A., Lorenzo-Calvo, ]., Rivilla-Garcia, J., & Marquina, M. (2021). Are the Player Selection Process

Journal of Human Kinetics - volume 84/2022 http://www.johk.pl




156 Relative Age Effect in elite volleyball

and Performance Influence by Relative Age Effect in Elite Women’s Handball? Journal of Human
Kinetics, 80, 223-237. http://doi.org/10.2478/hukin-2021-0105

Figueiredo, L. S., Gomes, L. M. S,, Silva, D. G., Gantois, P., Fialho, J. V. A. P., Fortes, L. S., & Fonseca, F. S.
(2022). The Relative Age Effect in Brazilian elite soccer depending on age category, playing position,
and competitive level. Human Movement, 23(2), 112-120. http://doi.org/10.5114/hm.2022.109070

Furley, P., & Memmert, D. (2016). Coaches’ implicit associations between size and giftedness: implications
for the relative age effect. Journal of Sports Sciences, 34(5), 459-466.
https://doi.org/10.1080/02640414.2015.1061198

Helsen, W. F., Van Winckel, J., & Williams, A. M. (2007). The relative age effect in youth soccer across
Europe. Journal of Sports Sciences, 23(6), 629-636. https://doi.org/10.1080/02640410400021310

Hill, M., Scott, S., Malina, R. M., McGee, D., & Cumming, S. P. (2020). Relative age and maturation selection
biases in  academy football.  Journal of  Sports  Sciences, 38(11-12),  1359-1367.
https://doi.org/10.1080/02640414.2019.1649524

Isin, A. and Melekoglu, T. (2020). The relative age effect in FIFA U-17 World Cup: The role of the playing
position and the continent. Baltic Journal of Health and Physical Activity, 12(2), 12-18.
https://doi.org/10.29359/BJHPA.12.2.02

Joyner, P. W., Lewis, J., Mallon, W. ], Kirkendall, D., Dawood, R., Fagerberg, A., Mills IV, F. B., & Garret, W.
(2020). Relative age effect: beyond the youth phenomenon. BM] Open Sport & Exercise Medicine,
€000857. https://doi.org/10.1136/bmjsem?2020-000857

Kaélen, A., Lundkvist, E., Ivarsson, A., Rey, E., & Pérez-Ferreiros, A. (2021). The influence of initial selection
age, relative age effect and country long-term performance on the re-selection process in European
basketball ~ youth  national teams. Journal of  Sports  Sciences,  39(4),  388-394.
https://doi.org/10.1080/02640414.2020.1823109

Kelly, A. L., Till, K, Jackson, D., Barrel, D., Burke, K., & Turnnidge, J. (2021). Talent identification and
relative age effects in English male rugby Union Pathways: from entry to expertise. Frontiers in Sports
and Active Living, 3, 640607. https://doi.org/10.3389/fspor.2021.640607

Lidor, R., Maayan, Z., & Arnon, M. (2021). Relative age effect in 14-to18-year-old athletes and their initial
approach to this effect — has anything changed over the past 10 years? Frontiers in Sports and Active
Living, 3, 622120. https://doi.org/10.3389/fspor.2021.622120

Lima, R. F,, Silva, A., Afonso, J., Castro, H., & Clemente, F. M. (2020). External and Internal Load and Their
effects on professional volleyball training. International Journal of Sports Medicine, 41(7), 468-474.
https://doi.org/10.1055/a-1087-2183

Lupo, C., Boccia, G., Ungureanu, A. N., Frati, R., Marocco, R., & Brustio, P. R. (2019). The beginning for
senior career in team sport is affected by Relative Age Effect. Frontiers in Psychology, 10, 1465.
https://doi.org/10.3389/fpsyg.2019.01465

Malina, R. M., Rogol, A. D., Cumming, S. P., e Silva, M. J. C., & Figueiredo, A. J. (2015). Biological maturation
of youth athletes: assessment and implications. British Journal of Sports Medicine, 49(13), 852-859.
http://dx.doi.org/10.1136/bjsports-2015-094623

Mann, D. L., & van Ginneken, P. J. (2017). Age-ordered shirt numbering reduces the selection bias associated
with the relative age effect. Journal of Sports Sciences, 35(8), 784-790.
https://doi.org/10.1080/02640414.2016.1189588

Musch, J., & Grondin, S. (2001). Unequal competition as an impediment to personal development: a review
of the relative age effect in sport.  Developmental  Review, 21(2), 147-167.
https://doi.org/10.1006/drev.2000.0516

Okasaki, F. H., Keller, B., Fontana, F. E., & Gallagher, J. D. (2011). The relative age effect among female
Brazilian youth volleyball players. Research Quartely for Exercise and Sport, 82(1), 135-139.
https://doi.org/10.1080/02701367.2011.10599730

Palao, ]J. M., Manzanares, P., & Valadés, D. (2014). Anthropometric, physical, and age differences by the
player position and the performance level in volleyball. Journal of Human Kinetics, 44, 223.
https://dx.doi.org/10.2478%2Fhukin-2014-0128

Parma, J. O., & Penna, E. M. (2018). The relative age effect on Brazilian elite volleyball. Journal of Physical
Education, 29, e2942. https://doi.org/10.4025/jphyseduc.v29i1.2942

Pefia-Gonzalez, I, Javaloyes, A., Sarabia, ]. M., & Moya-Ramodn, M. (2021). Relative age-related differences

Journal of Human Kinetics - volume 84/2022 http://www.johk.pl




by Henrique de Oliveira Castro et al. 157

between different competitive levels and field positions in young soccer players. Research in Sports
Medicine, 29(3), 254-264. https://doi.org/10.1080/15438627.2020.1853540

Rubajczyk, K., & Rokita, A. (2020). The relative age effect and talent identification factors in youth volleyball
in Poland. Frontiers in Psychology, 11, 1445. https://doi.org/10.3389/fpsyg.2020.01445

Safranyos, S., Chittle, L., Horton, S., & Dixon, J. C. (2020). Academic timing and the relative age effect among
male and female athletes in Canadian Interuniversity Volleyball. Perceptual and Motor Skills, 127(1),
182-201. https://doi.org/10.1177/0031512519881598

Schorer, J., Wattie, N., & Baker, J. (2013). A new dimension to relative age effects: Constant year effects in
German youth handball. PLoS ONE, 8(4), e60336. https://doi.org/10.1371/journal.pone.0060336

Smith, K. L., Weir, P. L., Till, K., Romann, M., & Cobley, S. (2018). Relative Age Effects Across and Within
Female Sport Contexts: A Systematic Review and Meta-Analysis. Sports Medicine, 48(6), 1451-1478.
https://doi.org/10.1007/s40279-018-0890-8

Solon Junior, L. J. F,, & Silva Neto, L. V. (2020). Influence of the relative age effect on height, motor
performance and technical elements of Olympic volleyball athletes. Revista Brasileira de Medicina do
Esporte, 26(3), 211-214. https://doi.org/10.1590/1517-869220202603200625

Szwarc, A., Dolanski, B., Rompa, P., & Sitek, M. (2019). Relative age effect in Polish National Football teams.
Baltic Journal of Health and Physical Activity, 11(3), 19-26. https://doi.org/10.29359/BJHPA.11.3.03

Wattie, N., Schorer, J., & Baker, J. (2015). The relative age effect in sport: a developmental systems model.
Sports Medicine, 45, 83-94. https://doi.org/10.1007/s40279-014-0248-9

Yagiie, ]. M., Molinero, O., Alba, ]. A., & Redondo, J. C. (2020). Evidence for the Relative Age Effect in the
Spanish ~ Professional = Soccer  League. Journal of Human  Kinetics, 73, 209-218.
https://doi.org/10.2478/hukin-2019-0145

Corresponding author:

Henrique de Oliveira Castro.

Physical Education Department, Faculty of Physical Education, Universidade Federal de Mato Grosso —
FEF/UFMT. Av. Fernando Corréa da Costa, 2367. Boa Esperanga, Cuiaba, Mato Grosso, Brazil. Zip code:
78060-900. Phone: +55 61 99868-5563.

E-mail address: henriquecastro88@yahoo.com.br

© Editorial Committee of Journal of Human Kinetics




<<
  /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


