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Abstract
Introduction. This study sought to determine differences in the quarterly age distribution of young Polish volleyball players 
from the Sports School of the Polish Volleyball Federation (SS PVF), to investigate quarterly differences in anthropometric 
characteristics and jump test results.Material and Methods. RAE of young players from SS PVF (n = 232) born between 1989 
and 2002 was identified in the course of the research. Furthermore, the study included anthropometric characteristics and 
jump test results (attack jump – AJ). Results. The chi-square test (χ2) revealed the overrepresentation of volleyball players born 
in quarters 1 and 2, both in the case of graduates (χ2 = 27.32, p < 0.0001) and students who did not finish school (χ2 = 17.95, p 
< 0.0005). Two-way ANOVA for unbalanced data for the Group factor showed significant differences in the value of estimated 
marginal means in the case of AJ (F(1,214) = 5.907, p < 0.016) and body mass (BM) (F(1,214) = 5.348,  p < 0.022). Conclusions. 
These results point to the need for better understanding of RAE in order to avoid dropping out or the loss of potential talent, 
which will contribute to even greater development of volleyball in Poland.
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Introduction

Relative age effect (RAE) is used to describe an advantage 
in sports performance of children born in the first half of the 
year in comparison to those born later in the year [1]. The prev-
alence of RAE is explained by physical and mental advantages 
of children born in the first months after the entry date in their 
selection year. Currently, the organisation and the grouping of 
volleyball players are done chronologically, as they are grouped 
in the categories by their natural year of birth. The main aim of 
forming groups with regard to age is to reduce cognitive, physi-
cal and emotional differences and to ensure fair competition be-
tween players [2, 3]. Unfortunately, even in this system, whose 
goal is to promote equality, there exist inequalities. Studies con-
firm that the division of athletes into age groups produces phys-
ical [4], cognitive [5], motivational [6] and existential [7] dif-
ferences. Therefore, athletes born in January, compared to their 
peers born in the same year, may have an advantage related to 
their biological development of up to 364 days even though they 
compete in the same age category [8]. Thus, in a 2-year system, 
in which January 1st is the cut-off date, there may be a difference 
of up to 23 months between a child born in the first month of 
the year of a given category and a child born in December of 
the next year [9]. As a consequence, older players excel because 
they are taller, their skeletal system is better developed, and 
their physical performance is greater, which exerts a significant 
influence on their muscular system [7, 10]. This phenomenon is 
known as RAE – relative age effect [11]. 

RAE in team sports was noted both among adolescents and 
seniors in such sports as basketball [12, 13, 14], handball [15, 16] 
or football [17, 18, 19, 20]. Yet, RAE was not observed in other 
team sports like water polo [21] or rugby [22].

Research findings on RAE in volleyball players are not con-
sistent. On the one hand, RAE was found in volleyball players 

from the top-level Japanese league [23], in female Brazilian 
youth volleyball players [24] or in female school students from 
Great Britain [25]. On the other hand, RAE was not noted in 
Dutch [26] and male Brazilian volleyball players [27] as well as 
in the Israeli league [28]. Practical knowledge of RAE may be re-
ally useful to coaches, as the observation of a disproportionately 
large number of older volleyball players would indicate some 
disfavour towards those born at a later date, thus increasing the 
risk of their resignation from practising volleyball. Moreover, 
from a practical point of view, it would be important to study 
correlations of RAE with somatic and motor parameters, which 
are absolutely essential in the process of talent identification 
in volleyball. Players born in the first quarter, who were more 
successful, were usually taller and lighter, and scored better in 
jumping ability tests than their peers born later in the year [29]. 
RAE is most often explained by earlier maturation [30], since 
adolescents who matured earlier outperformed their later-ma-
turing counterparts [31]. 

The process of talent identification in volleyball is extreme-
ly challenging. It is mainly based on evaluating technical skills 
[32], tactical skills [33], motor abilities and physical features [34, 
35] as well as perceptual and cognitive skills [36]. In addition, 
body height is considered to be the most valuable indicator of 
talent identification in volleyball [37, 38].

The Polish national team is one of the best teams in the 
world (World Champions in 2014 and 2018). Also, Polish league 
teams achieve spectacular successes (Grupa Azoty ZAKSA 
Kędzierzyn-Koźle – 2020/2021 Champions League winner). 
Furthermore, Polish youth national teams win top places during 
European and World Championships (World Champions U-21 
in 2017 and U-19 in 2015 and 2021, European Champions U-21 
in 2016). These results show that the system of talent identifica-
tion works really well. In light of the above-mentioned research 
results on RAE in volleyball players, it would be interesting to 
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analyse this phenomenon in the best Polish youth volleyball 
players. 

Therefore, this study sought to determine differences in 
the quarterly age distribution of young Polish volleyball players 
from SS PVF, to investigate quarterly differences in anthropo-
metric characteristics and jump test results, and to identify how 
quarterly differences of the above-mentioned indicators affect 
the level of the players’ sports performance after finishing SS 
PVF.

Material and Methods

The study included 232 students (born between 1989 and 
2002) from the Sports School supervised by the Polish Volley-
ball Federation (SS PVF). The school specialises in training ado-
lescent volleyball players in younger junior and junior categories. 
The Polish system of talent identification involves three stages: 
stage 1 – observation of players during the Olympic Hopes Tour-
nament, stage 2 – observation during youth competitions, i.e. 
Younger Junior and Junior Polish Championships, stage 3 – ob-
servation of players selected for training consultations. The final 
step is the selection for the elite Sports School.

All the information about the players was extracted from 
the official website of SS PVF, available at http://www.smsspala.
pl, from http://plusliga.pl, http://tauron1liga.pl as well as from 
websites of the clubs that the players represented. The data 
obtained included the date of birth, anthropometric measure-
ments and results of the jump test (attack jump – AJ). 

The cut-off date in the system of FIVB and PVF is January 
1st. Therefore, birth dates of the players were classified in four 
calendar quarters: Q1 (January-March), Q2 (April-June), Q3 
(July-September) and Q4 (October-December). The birth quar-
ter (Q) was defined as an independent variable, whereas somat-
ic build parameters and motor abilities were considered to be 
dependent variables.

First, normality of distribution and homogeneity of vari-
ance of the data were checked using Shapiro-Wilk test. The test 
results at the significance level of α = 0.05 confirmed the hy-
pothesis on normality of distribution and homogeneity of the 
data variance. To determine the differences between the actual 
and expected distributions of birth dates in each quarter, the 
chi-square test (χ2) was applied. Moreover, two-way AVOVA for 
unbalanced data was employed to study the differences between 
anthropometric characteristics and the motor test results for 
birth quarters (Q1 … Q4) and groups (G1 and G2 – graduates 
and students who did not manage to complete their school ed-
ucation). The level of significance was set at α < 0.05. Statis-
tical analysis was performed using STATISTICA 13.3 (StatSoft, 
Poland).

Results

In order to determine differences in the number of births 
of volleyball players from SS PVF in particular quarters, per-
centage values were used. Table 1 shows quarterly age distribu-
tion for young volleyball players – graduates and students who 
did not manage to complete their school education at SS PVF.  
In both cases, we noted the overrepresentation of volleyball 
players born in Q1 and Q2 (65.5% and 72.7%, respectively). 
In turn, an underrepresentation of births in Q4 was 9.0% and 
5.4%, respectively. The differences proved to be statistically sig-
nificant both for graduates and those who did not finish school 
p < 0.001 (χ2 = 27.32, p<0.0001 and χ2 = 17.95, p < 0.0005).

Anthropometric characteristics and the results of the AJ 
test depending on the birth quarter are presented in table 2. 

Figure 1 shows the results of the variance analysis for the de-
pendent variable AJ. The only significant differences were noted 
between estimated marginal means for the Group factor (Fig. 1, 
top-right).

A similar analysis of anthropometric variables revealed sig-
nificant differences between estimated marginal means for BM 
only (F(1,214) = 5.348, p = 0.022).

Discussion

The aim of the study was to determine differences in the 
quarterly age distribution of young Polish volleyball players 
from SS PVF, to investigate quarterly differences in anthropo-
metric characteristics and jump test results. The findings con-
firm the occurrence of RAE in the elite volleyball Polish Sports 
School. Similar RAE was noted both in students who did not 
finish school and in graduates. In both groups, we found the 
overrepresentation of volleyball players born in Q1 and Q2. 

Table 1. Quarterly age distribution in elite volleyball players from 
SS PVF in Spala in the years 1989-2002.

Q1 (%) Q2 (%) Q3 (%) Q4 (%) Total χ2 p
All volleyball players from SS PVF

87 
(37.5%)

69 
(29.7%)

57 
(24.6%)

19 
(8.2%) 232 42.83 p < 0.0001

Volleyball players – graduates of SS PVF (G1)
62 

(35.1%)
54 

(30.5%)
45 

(25.4%)
16 

(9.0%) 177 27.32 p < 0.0001

Volleyball players – students who did not manage to graduate from SS PVF (G2)
25 

(45.4%)
15 

(27.4%)
12 

(21.8%)
3 

(5.4%) 55 17.95 p < 0.0005

Table 2. Anthropometric characteristics and the attack jump test 
results in Polish volleyball players in four birth quarters. 

Index Q1 Q2 Q3 Q4
Graduates of SS PVF in Spala (G1)

 n = 62 n = 54 n = 45 n = 16
Body height [cm] 196.5 ± 

7.56
197.5 ± 

8.01
196.3 ± 

6.37
196.5 ± 

8.84
Body mass [kg] 86.2 ± 

8.27
88.0 ± 
9.65

87.4 ± 
8.49

87.6 ± 
9.02

Rohrer’s Index 
[g/cm3]

1.14 ± 
0.11

1.12 ± 
0.10

1.15 ± 
0.08

1.16 ± 
0.12

Attack jump reach 
[cm] 

337.8 ± 
18.18

338.7 ± 
15.61

337.4 ±  
11.63

341.3 ± 
15.21

Students who did not manage to graduate from SS PVF in Spala (G2)
n = 25 n = 15 n = 12 n = 3

Body height [cm] 198.4 ± 
5.45

198.1 ± 
4.98

198.5 ± 
3.98

185.0 ± 
8.02

Body mass [kg] 86.8 ± 
9.90

83.9 ± 
5.85

85.2 ± 
7.19

77.33 ± 
2.52

Rohrer’s Index 
[g/cm3]

1.11 ± 
0.08

1.08 ± 
0.07

1.09 ± 
0.09

1.22 ± 
0.18

Attack jump reach 
[cm]

337.2 ± 
9.81

339.0 ± 
14.90

337.4 ± 
8.87

321.7 ± 
5.51
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The occurrence of RAE in the Polish system of training is 
consistent with the findings of other researchers [24, 39]. How-
ever, the overrepresentation of the players born earlier may be 
explained by means of the theory of biological maturation, 
which is based on differences in the maturation of physical and 
physiological characteristics (body height, body mass, strength, 
speed, endurance, aerobic capacity) in one age group [40].  
It often happens that players born in the last months of the 
year are viewed as less talented. Therefore, they can suffer from 
exclusion or even resign from practising sport. It is associat-
ed with biological factors such as motivation and self-esteem.  
As a consequence, such individuals suspend training before 
they are able to become mature athletes. If they reached senior 
levels of competition, they might perform in the manner similar 
to that of the players who were selected earlier.

Nevertheless, the fact that RAE occurs in volleyball  
is caused by coaches’ common routines in the process of talent 
identification. While looking for talented individuals, they fo-
cus on weight and height parameters as well as jump test results, 
which are the main success factors in volleyball but they are very 
sensitive in terms of differentiation in biological development 
[41, 42]. As a result, a lot of young promising players may be 
omitted due to an unfavourable age-related situation (too much 
focus is given to physical features in youth sport).

Our analysis of anthropometric parameters and jumping 
abilities in graduates and students who did not manage to fin-
ish SS PVF in Spala revealed significant differences only in the 
case of AJ and BM. It also shows that body height, body mass 
and jumping abilities are variables which affect coaches’ deci-
sions on which young and talented volleyball players to admit 
to SS PVF in Spala. The achievements of male U-19 and U-21 
Polish national teams, whose players mainly come from SS PVF 
in Spala, indicate that mass and height parameters characterise 
the best players and are an important factor when it comes to 
performance at the highest level [43, 44]. This relationship was 
also confirmed by the study which pointed to body height and 
jumping abilities in the context of selection for the female vol-
leyball national team [42].

The limitation of this study is the fact that it was conducted 
on young volleyball players; therefore, caution should be exer-
cised when generalising the findings to adult players. The study 
has both practical and theoretical applications that practition-
ers and researchers may find useful. From a practical standpoint,  
it is suggested that coaches should react when seeing RAE by 
e.g. setting individual goals for the players, in order to prevent 
the dropout of potential talents. From a theoretical viewpoint, 
RAE in the examined young players may indicate that the birth 

Figure 1. Estimated marginal means for Quarter (top-left, F(3,214) = 1.427, p = 0.236), Group (top-right, F(1,214) = 5.907, p = 0.016) and 
interactions Quarter*Group (bottom, F(3,214) = 2.001; p = 0.114). Vertical bars indicate 95% confidence intervals
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quarter at a young age may affect performance, which is condi-
tioned by high physical parameters. 

It is worth noting that the current study as well as other 
aforementioned studies comprise simple anthropometric meas-
urements without carrying out a detailed analysis of body com-
position, which may limit the predictability and efficiency of the 
talent identification process in adolescents, whose relative body 
mass is considered as a particularly important factor [45].

The results of this study indicate that volleyball clubs and 
federations should take measures to minimise RAE. It prevents 
early exclusion of potential talents born in the second half of 
the year and develop fairer and more effective selection proce-
dures, since taking into account physical abilities only may not 
be enough in the long run.

Conclusions

The present study concludes that RAE occurs in the Polish 
school responsible for professional training of volleyball play-
ers. These findings show the need for better understanding of 
RAE in order to avoid dropping out or the loss of potential tal-
ent, which may contribute to even greater development of vol-
leyball in Poland.
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