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Relative Age Effect in the Girls’ Volleyball
U18 World Championship

by
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Tiago M. R. Dias?, Miguel-Angel Gomez*

The relative age effect (RAE), within the sporting scope, refers to the possible advantages of participation and
performance of athletes born in the first months of the year of selection in relation to others within the same age
category. The aim of the present study was to investigate the RAE in girls” volleyball players participating in the U-18
World Championship, analysing the differences between the medal teams and other teams in the tournament, and
considering this phenomenon in relation to the continents. Data collection was obtained from the website of the
International Volleyball Federation with a sample made of 1654 youth players in the last six world championships
(2007, 2009, 2011, 2013, 2015 and 2017). A greater representation of athletes born in the first months of the year of all
the world championships was observed. In the comparison among the continents, it was observed that in Africa, there
was a more equal distribution of quartiles compared to America, Asia and Europe. It should be noted that there was a
higher percentage of medalist athletes born at the beginning of the year in comparison to the countries that placed in the
last three positions of the championship. Therefore, in U-18 female volleyball, there is an advantage to have the closest
birth age at the beginning of the competitive biennium.
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Introduction Compared to a child born in December, a

The priority for the selection of athletes child born in January of the same year can have a
born at the beginning of the year is a phenomenon benefit of up to 364 days in their cognitive and
observed in several competitive and amateur physical development, although these two young
sports and is called the relative age effect (RAE). people are in the same age category (Kalinski et
In general, the main reason for age-related al., 2017). Thus, within a biennial system that uses
groupings is to minimize developmental January 1+ as the cut-off date, a child born in
differences and to ensure more equitable January of the first year of a category will show a
competition in the minor categories. Even in this discrepancy of up to 23 months with a child born
system designed to promote equity, inequalities in December of the second year. The main
exist. The RAE is based on systems that primarily difference between athletes of early and late
use January 1¢ as the cut-off date. There are maturity is related to physical maturation (such as
studies that have been based on other cut-off body height, bone development, or body mass)
dates, mainly related to local culture (Lidor et al., and the performance factors that accompany the
2010; Reed et al., 2017).
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influence of muscle mass (Cobley et al., 2009;
Musch and Grondin, 2001).

Two arguments have been suggested to
explain the RAE (Baker and Logan, 2007). First,
older athletes are probably more experienced than
younger athletes in various physical abilities, such
as balance, coordination, speed and strength, and
therefore better in sports skills. Second, older
athletes in a cohort are more likely to be selected
for better teams, and therefore, the guidance and
training provided are superior to that of younger
athletes. This more advanced training, as well as
an enhanced support environment, will likely
enable older athletes to improve their physical
and athletic abilities to a greater extent than
younger athletes. The RAE implies that
individuals who are relatively older than their
peers in a given cohort are more likely to have
better achievements (Musch and Grondin, 2007;
Wattie et al., 2008). In collective sports, in which
physical and cognitive skills are crucial to
performance  in  grassroots  competitions,
tournament organizations rely exclusively on
winning rather than developing long-term sports
training (Musch and Grondin, 2007).

In fact, understanding the qualities that
support sports performance and facilitate their
development is the cornerstone of sports sciences
(Baker and Schorer, 2010). Understanding the
relative importance of factors that separate elite
athletes from less-skilled athletes is a necessary
precursor to evidence-based talent development
programmes (Farrow, 2010).

The presence of a RAE is consolidated in
the youth categories of collective sports, such as
basketball (Arrieta et al., 2016; Oliveira et al., 2017;
Subijana and Lorenzo, 2018), handball (Gémez-
Lopes et al., 2017) or soccer (Folgado et al., 2006;
Rubajczyk and Rokita, 2018; Subijana and
Lorenzo, 2018). Williams (2010) sought to
determine whether a RAE existed in the
competition of the FIFA U-17 World Cup from
1997 to 2007. The results of this investigation
showed that, at the highest level of youth soccer,
there was a strong trend towards inclusion of
players born earlier in the selection year in
question.

In volleyball, Campos et al. (2016)
investigated the RAE in the world men's
volleyball ~competitions in four different
categories (Boys” U19 World Championship,
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Men’s U21 World Championship, Men’s U23
World Championship and Men’s World Cup) and
concluded that in all categories, there was a
prevalence of athletes born at the beginning of the
competitive year, especially in the younger
competitions. In  volleyball,
involving young athletes are held every two
years, indicating that athletes may have
considerable differences in their maturational
stages of development (Musch and Grondin,
2001).

competitions

Although the RAE was extensively
researched in men’s sports, little work was done
identifying the prevalence of the RAE in female
sports. To date, only 2% of the available research
focused on the RAE has analysed the female
context (Cobley et al., 2009). In this sense, special
attention should be paid since the results of the
masculine and feminine genders can be
contradictory in all categories. The contradictory
results obtained in the scarce studies involving
female participants showed that current
knowledge about the mechanisms that explain the
presence or absence of the RAE remains to be
improved (Delorme et al., 2010a). Although this
number has probably increased in recent years, it
is still unclear why female sports received little
attention in the literature (Dixon et al., 2013).

To our knowledge, no study has yet
focused on girls” volleyball in youth tournaments,
more precisely in U-18 championships. Thus, the
goals of this study were 1) to determine the
average age and quarterly cut-off of all athletes
who participated in the U18 World Championship
(2007 to 2017); 2) to determine differences in the
average age between the teams that were
medallists and the teams that were placed in the
last three positions of the championship; and 3) to
determine the relative age differences comparing
the four continents that participated in the
championships (Africa, America, Asia and
Europe). Our first hypothesis was that the effect
of relative age existed in volleyball, particularly
related to the high level of the championship
analysed. The second hypothesis was that the best
teams qualified in the championship (medallists)
had a more consistent effect when compared to
the other teams, and the third hypothesis was
related to whether this effect occurred in all the
countries that participated in these
championships, independent of the continent.
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Methods

Sample

The sample consisted of 1654 girls’
athletes from 28 countries that participated in the
last six editions of the World Volleyball
Championship (2007, 2009, 2011, 2013, 2015 and
2017). The competition was selected for this study
because it is considered a competition with a high
performance level in the youth category.
Procedures

Statistical data for this study were
extracted directly from the official website of the
Fédération Internationale de Volleyball, publicly
available at http://www.fivb.com. The website of
the competition provides statistical data about
each player’s name, day and month of birth,
height, and their countries. The cut-off date in the
FIVB system is January 1. Thus, the birth months
of the young players were classified in two ways:
in eight quarters, Q1 (January to March), Q2
(April to June), Q3 (July to September), and Q4
(October to December) to the first year of the
competition, and Q5 (January to March), Q6
(April to June), Q7 (July to September), and Q8
(October to December) to the second year; the
second way was whether the players were
younger than the competitive biennium: Y.

Players younger than the target year of
the competition were also analysed according to
their birth months. The results were compared in
three different ways. First, the objective was to
identify the RAE phenomenon in the whole group
analysed. The next objective was to compare the
results of the medal teams in comparison to the
teams that stayed in the other rankings (medallists
vs intermediate teams vs the last three teams of
each championship) and, finally, to analyse the
possible differences that existed in comparison to
the different continents.

This method of data analysis has been
used in previous studies (Campos et al., 2016;
Dixon et al, 2013). The study sample was
composed of young players from different
countries so that the expected values were
calculated on the assumption of a wuniform
distribution of birth throughout each quarter of
the year, as was established in the available
research (Campos et al., 2017; Reed et al., 2018).
Statistical Analysis

The RAE is identified when a significant
difference is found between the expected
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theoretical number of players born per month or
quarter (i.e., three consecutive months) and the
observed number of players. A chi-square
goodness-of-fit test was conducted to determine if
the quarterly distribution differed significantly
from the expected theoretical distribution. Due to
this aspect, the newly published studies perform
all analyses based on the theoretical assumption
that birth dates are equally distributed. One-way
analysis of variance was performed to compare
height among performance groups (medallists,
intermediaries and last ranking) and between
continents (Africa, America, Asia and Europe).
The Bonferroni post hoc test was applied to test
pairwise comparisons among continents. The data
were analysed using the statistical software IBM
SPSS Statistics for Windows (Version 21.0,
Armonk, NY: IBM Corp.). The level of significance
was set at p <.05.

Results

A total of 28 countries participated in the
six tournaments in the present study. In 2007, 2009
and 2011, 16 countries participated, while 20
countries participated in the world Championship
in 2013, 2015 and 2017. Table 1 shows the
birthdate distribution by quartile for the total
sample according to the World Championship.
The observed distribution was significantly
different (p <.01). These U-18 tournaments are
related to players aged between 16 and 17 years
old, although players under the age of 16 were
observed in the championships. In general, 61.3%
of the athletes were born in the first year of the
biennium, 29.1% were born in the second year and
9.6% were athletes of the categories below the
biennium of the competition. It is worth noting
that there was a higher frequency of players born
in the first half of the year and a lower frequency
of players born in the second half of the year.

Table 2 shows the distribution in quarters
of the dates of birth according to classification.
Specifically, Table 2 shows that in the medal
teams, approximately 40% of the young athletes
were born in the first semester of the competitive
biennium, while in the teams that were in the
intermediary positions, 37% were born in the first
semester. In the teams that were placed in the last
three positions of the tournament, only 25% of the
athletes were born in the first semester. In the
teams that were last placed, 22% of the athletes
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were younger than the competitive biennium. The
results showed that there were significant
differences (p < .01).

Table 3 presents the distribution in
quarters of the dates of birth according to the
continent. In the first analysis, we can observe the
specific characteristics of the countries in the
African continent. There were significant
differences among all continents (p <.01). In these
locations, the quartile distribution was more
homogenous throughout the eight quartiles, and
approximately 30% of the athletes who
participated in the championships were younger
than the competitive biennium. This fact was not

observed considering the other continents. For
example, in Europe, only 3% of young athletes
were younger than the competitive biennium.

Figure 1 presents players’ height in each
performance group at FIVB Girls Ul8
Championship. There were significant differences
among all groups (p < .01). It was observed that
the medal teams had higher stature than the other
teams.

Figure 2 shows the height of the young
athletes according to the continents. The results
showed that there were significant differences in
the comparison of all continents (p < .01), except
when comparing Africa and Asia (p > .05).

186 -~
183.82
182 -
180 -
178 -

176 -

Heights

179.69

177.89

174 T
Medalistis

Intermediaries

Lowest Ranking

Figure 1

Players’ height in each performance group at the FIVB Girl's U18 Championship
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Figure 2

Players’ height in each continent group at the FIVB Girl’s U18 Championship
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Table 1
RAEs in the Girls” U18 World Championship according to the World Championship.
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Y X OR OR
Q1/Q8 Q1Y
Mexico 2007 38 34 31 23 15 12 13 11 14
n=191 20% 18% 16% 12% 8% 6% 7% 6% 7% 42.010 3.45 2.71
Thailand 2009 30 32 33 26 19 16 17 7 12
n=192 16% 17% 17% 14% 10% 8% 9% 4% 6% 32438 4.29 2.50
Turkey 2011 51 50 50 27 30 15 11 21 42
n=297 17% 17% 17% 9% 10% 5% 4% 7% 14% 60.000 243 1.21
Thailand 2013 66 66 48 40 36 35 23 10 29
n =353 19% 19% 14% 11% 10% 10% 7% 3% 8% 70.408 6.60 228
Peru
2015 64 60 48 49 36 29 27 22 46
n =381 17% 16% 13% 13% 9% 8% 7% 6% 12% 41.055 291 1.39
Argentina
2017 44 46 34 24 31 14 22 9 16
n =240 18% 19% 14% 10% 13% 6% 9% 4% 7% 50.625 4.89 2.75
Table 2
RAEs in the Girls” U18 World Championship according to the classification.
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Y X2 OR OR
QQ - 5y
8
Medalists 52 58 51 26 24 22 23 10 9
764 2 7
n=275 19%  21%  19%  10% 9% 8% 8% 4% 3%  7° 220 578
Intermediaries 205 198 174 133 112 81 67 50 91
214041 41 22
n=1111 19% 18% 16%  12%  10% 7% 6% 5% 8% 0 0 >
Lowest
36 32 19 30 31 18 23 21 58
i 40. 1.71 62
ranking 3% 12% 7% 1%  12% 7% 9% 8% 2% 00 06
n =268
Table 3
RAEs in the Girls” U18 World Championship according to the continent.
Continent OR OR
(number of Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Y X2 Q1/Q QY
countries) 8
Africa (3) 17 18 10 18 13 9 12 4 44
4.97 4.2 )
n=145 2% 12% 7% 12% 9% 6% 8% 3% 30% O > 0®
America (9) 91 95 78 74 60 41 31 35 73
70.71 2, 12
n=578 16% 16% 13% 13%  10% 7% 5% 6% 13% 071 60 >
Asia (5) 54 78 62 33 30 24 2 13 21
103.7. 41 2.57
n=337 16% 23% 18%  10% 9% 7% 7% 4% 6% 03.733 > >
Europe (11) 131 97 94 64 64 47 48 29 20
153.7 7 1.2
n =594 2%  16%  16%  11%  11% 8% 8% 5% 3% o708 37 >
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Discussion

The current study was designed to 1)
determine the average age and quarterly cut-off of
all athletes who participated in the U18 World
Championship (2007 to 2017); 2) determine
differences in the average age between the teams
that were medallists and the teams that placed in
the last three positions of the championship; and
3) determine the relative age differences among
the players from the four continents that
participated in the championships (Africa,
America, Asia, and Europe).

The first hypothesis predicted the effect of
relative age on women’s volleyball World
Championships in the U-18 category. The data
presented supported this hypothesis and showed
that the percentage of young athletes born in the
first half of the competitive biennium was higher
in the first months of the year compared to other
months of the year in the competitive biennium.
In agreement with previous research on women’s
sports, there were more young athletes born in the
first months of the year (Cobley et al., 2008;
Delorme et al., 2010a; Wilson, 1999). Previously,
researchers have suggested that the prevalence of
the RAE in sports is driven by different
mechanisms and hypotheses.

Among the most widely used hypotheses
to explain these observed differences is the
maturational theory, which is based on
maturation differences attributable to age
variations in a single age group (Delorme et al.,
2010b; Helsen et al., 2005; Musch and Grondin,
2001). This theory suggests that when players are
selected for a team, there is a tendency for the
selection of those born in the first months of the
year. These players have a more advanced
maturational age for their selection year, which
gives them a number of anthropometric and
physical abilities over other younger players born
in the last months of the same year. In relation to
the international competitions of volleyball in the
basic categories that determine a competitive
period, these differences are expressly identified
(Table 1).

The hypothesis of maturational theory
suggests that physical development is an
important factor in sports in which advanced
maturation promotes performance. Volleyball is
one of those sports in which certain
anthropometric characteristics combined with
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physical performances (e.g., strength, power,
agility) are important requirements (Petroski et
al., 2013; Tsoukos et al.,, 2019). When analysing
height, we observed that the medallist athletes
were taller compared to other teams (Figure 2).
This fact corroborates the advantages of athletes
born at the beginning of the year (Musch and
Grondin, 2001).

Among the environmental factors are the
quality of the training programme, training and
family support. It is assumed that each factor, as
well as the interactions among factors, influences
the chances of an athlete achieving a high level of
excellence in a sport. Howe et al. (1998)
contextualized that in sports, a young person’s
likelihood of achieving high levels of sports
performance may be dependent on innate talent
or prolonged exposure to environmental stimuli
that promote learning and development. The
development of sports talent is a non-linear
process and predicts that a series of
developmental trajectories in different time
periods may lead to the achievement of sports
knowledge (Phillips et al., 2010).

The second hypothesis was that the teams
with the best performances in the championships
(that is, the teams that finished in the first three
places) had a more consistent effect from the RAE
when compared to the other teams. The data of
the present study supported this hypothesis,
showing that the teams with greater competitive
performance were those with a higher RAE
athletes born at the beginning of the competitive
year or the competitive biennium. This fact
reflects that the selection process of talented
players is mainly based on the RAE criterion and,
consequently, players born in the first months of
the year are more often selected to be part of
training teams and participate in national youth
competitions (Delorme et al., 2010b).

The results differentiating continents
pointed out the RAE effect, supporting the third
hypothesis of the present study. It should be
noted that the athletes born in Africa, regarding
the distribution of birth dates, were more
equitable than in the other continents observed. In
U-17 men’s soccer, the RAE was observed in
different countries when analysing the Soccer
World Cup of the category, except for in Nigeria
and the Ivory Coast, where an inverse effect of
relative age was observed (Sallaoui et al., 2014).

http://www.johk.pl
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One of the arguments may be related to the
smaller number of children and adolescents
practising this sport modality, making the coach
selection process more flexible than that
conducted by coaches from other continents. This
fact has already been observed in other studies
that analysed countries with lower numbers of
inhabitants (Lédor et al., 2010).

From another perspective, coaches are
able to select children who are not necessarily
advanced in their development since only a small
number of children are competing for the
available number of places in the sporting
activity. It has already been suggested that a lack
of competition can serve as a moderator for the
RAE. It may be beneficial for relatively younger
athletes to have the opportunity and need to
develop the specific technical or tactical skills
necessary to compete successfully against their
older adversaries with greater maturational
development (Schorer et al., 2009).

Some practical suggestions can be listed
to decrease the RAE. One possible solution is to
design multiple base teams in multiple patterns,
allowing children to have the opportunity for fair
competition. Another possible solution is to
shorten the cut-off date of the age of the
championships. In the case of volleyball, hold
annual and/or semi-annual championships. In this
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way, the RAE could be reduced. In a recent study,
the RAE dynamic model showed that a lower cut-
off variation (every six months), coupled with
additional support for children wunable to
participate throughout the process, led to a 96%
RAE reduction (Pierson et al., 2014). Finally,
raising awareness about the RAE is a possible
approach to the problem because those who are
responsible for organizing a sport must
understand the issue of the RAE and how it can
affect the development of young people in
competitive sports.

Conclusion

In conclusion, the present study
demonstrated the presence of RAE in females
when analysing U-18 volleyball competitions. In
addition, the RAE was more related to the
performance of the teams since the best placed
teams had more expressive results in the RAE
when compared to the other teams investigated.
Another highlight is the data from Africa, where a
considerable number of lower-level athletes
competed in the U-18 category. This suggests the
need to improve the information and training
processes of young volleyball players so that the
results can help coaches and technical staff in the
training process of this modality from a long-term
perspective.
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