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ABSTRACT

KEYWORDS

In 2017, the 19 World Swimming Championship will be organized imrdary.
Up to now, many people have already been workirth siwvimmers to achieve good
results. However, in the next period they must wevkn harder to ensure that the
national swimmers of a country as small as Hungany achieve the outstanding
results of their predecessors. Since high-level patitions in swimming have
become more intense, innovations including sciensfudies are needed during
preparation for the event. The purpose of this pé&péo present the major results
of an independent study carried out by the authbmut the relative age of the best
Hungarian swimmers with the aim of contributingtheir preparation. The research
population consisted of selected age groups of eweira registered by the Hungarian
Swimming Association (N=400). The method for datdlection was an analysis
of documents. To evaluate the data, the Chi-sqaacteKruskal-Wallis tests were
used. The results are presented according to thedpef the competitor's date
of birth, gender, and age group. The results conéinly partly the hypothesis that
people born in the first quarters of the year pdaglominant role in Hungarian
national swimming teams. In the conclusion, theharg recommend further
research on relative age in swimming and in otperts.

relative age, swimming, age groups, competitivetspo

Introduction

Thejudtification of choosing the topic

Hungarians have been proud of the great resulteedf swimmers for generations. From the recent
great achievements, Katinka Hosszu’s serial suesegsd Daniel Gyurta’s and Laszlo Cseh’s respextabl
performances at the Olympic games and world chamspips must be mentioned. The results
of the Hungarian swimmers reflect their long andwuyetraining and the outstanding professional work

of their coaches.

The sport of swimming in Hungary faces a new chgiée in 2017, the OWorld Swimming
Championship will be organized in Hungary, and gt @xpected that the national swimmers should
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be unbeatable again and that many of them will coaten top. Up to now, many people have alreadnbe
working with swimmers to achieve good results. Hegve in the next period they must work even harder
to ensure that the national swimmers of a coungrgraall as Hungary can achieve the outstandindtsesu
of their predecessors. Since high-level compettiom swimming have gotten tougher, innovations are
needed during the preparation. The continuouslidiwaecords and the technological innovationsfyste
need for scientific research. Therefore, an inddpetstudy was carried out by the authors of thjgep with

the aim of contributing to the preparations of thengarian swimmers. This research dealt with thetive
age of the Hungarian swimmers.

Review of related literature

The related literature deals in part with athletagh dates in a calendar year; in part, they eram
the advantages of the Relative Age Effect (RAE)dthietes who were born earlier in a given yeais Th
brief review analyzes some works which focusedrtagention not on young athletes, but on athlefes|
ages - not only in swimming, but in other sportsvad.

The idea of studying the role of relative age hasolne more and more important since 1985 when
it was revealed that 40% of the players in the @@mmaHockey Championship were born in the firstrigra
of the calendar year (Barnsley et al., 1985). Ftoisitime on, relative age came into the limelight has
been studied in different sports and in various gm@eips from several perspectives. It became aoritzipt
research field in ball games; hockey players (Shetaal., 2007; Hancock et al., 2013), rugby player
(Roberts, & Fairclough, 2012), and soccer playeiagen et al., 2005; Vincent, & Glamser, 2006; Naka
& Sakamo, 2011; Salinero et al., 2013) were exachinem this perspective. The importance of the them
is also reflected by the fact that several resemsctwvhose countries of origin are successful invtbed
of soccer, like France (Delorme et al., 2010), Genyn(Augste, & Lales, 2011), Brazil (Rogel et ap07),
and Spain (Gutiérrez-Diaz et al., 2010), dealt Wit a highlighted topic.

The effect of relative age on athletic performamas also investigated in sports where rivals are
separated from each other with a net. It was fotmdbe a considerable factor in badminton (Nakata,
& Sakamoto, 2011), volleyball (Nakata, & Sakam@®011; Okazaki et al., 2011), and tennis (O’Donoghue
2009; Loffing et al., 2010). A few months of advage in the same age category did not prove to be
significant in taekwondo (Alberquerque et al., 20dlf, or horseback riding (Nakata, & Sakamot@] D).

The significance of relative age was also studiadsports where certain physical features
(bodyweight, body height, strength) are dominartro@-Alvarez and Salvadores (2005) examined @ldr
under the age of 15. They found 10 cm differendaoidly height and 10 kg difference in body weighbam
children who were born in the same calendar yealind's study (1994) supports the assumption that
an age difference of 11 months in the same agegg@atecan have a significant effect on performance
because of the huge differences in the body heigtitboody weight of athletes.

Ford et al. (2008) found just the contrary. Thegraied 180 successful athletes, and they could not
prove the impact of relative age. In fact, theycdisgered just the opposite. Baxter-Jones et al.5L8&ated
that the effect of relative age depends to a gestgnt on the character of a given sport. For examp
in gymnastics, where an increasing body heighttaotty weight influence performance negatively, tieER
might create a disadvantage for children who were karlier.

The relatively few studies that were carried outrelative age in swimming, generally speaking,
approach the issue from the point of view of equaportunity. Their findings support the statemdratt
athletes who are younger in their age group havadsantage to perform better, not only in their thou
but in later periods of life as well. A gender stuaf a population of master athletes (Medic et 2011)
stated that although relative age is a more importeetermining factor for senior female swimmers,
it should be taken into consideration at compettiovith both genders in order to guarantee equal
conditions. In a longitudinal study dealing witms® swimmers, it was discovered that their pgpttion
in competitions was twice as frequent in the firge years following their retirement than in thetdr
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periods of their disengagement from elite spontg] tine relatively older swimmers attained bettesuits
(Medic et al., 2011).

Concerning the younger generations, Portuguese raefm between the ages of 12 and 18 were
examined from the point of view of relative age.s€arch results related to their achievements showed
the effect of relative age in 12-year-old girls andoys between the ages of 12 and 15, althougtptist
hoc test didn't present a significant differencen e other hand, it found that the majority of ladu
swimmers belonging to the top 50 were born in trst fwo quarters of the year, especially thosthefmale
gender (Costa et al., 2013).

In the opinion of Dixon et al. (2011), children whre born relatively earlier in a given age group
have an advantage over their younger group-maté&®tim education and sports. Nevertheless, the itnpac
of relative age on sporting performance wasn't tbtobe significant in some sports (Medic et €02).

Clarifying the major terms

The term of relative age in geology and in archgplmeans the comparison of the age of objects
or events to other objects or events without kngWwitkefining their age in terms of years. With peopl
relative age refers to the differences betweenatmeunt of years a person has been alive since birth
(chronological age) and their body’s real age 1 ithathe rate at which they are aging (biologiagk).
People whose bodies function well can be youngdogically than chronologically.

In sports, it is recognized that athletes’ chrogalal and biological ages are not always the same,
these differences have a special significance imgathletes. Not only the year, but also the monfttihe
birth of young athletes may be significant. Accagly, relative age can be defined as the differemcege
that originate from the differences in the birthedaof people within the same age group. A new epihc
called the Relative Age Effect (RAE) was introduedtich is defined as “a phenomenon that suggests th
athletes at the elite level are more likely to loenbin the first 3 months after the eligibility eoff date
for a particular age group in sports” (Douglas,201t is suggested that those athletes who wene &arlier
in the calendar year may have an advantage, efipeiciasports that are more physically demanding
and when the competition is tough (Delorme et2411,0). Therefore, the importance of age measuried us
a calendar may differ depending on the circumstance

Talent care and evaluation system in Hungarian swiming

Talent care in Hungary begins with the selectiortadénted children at the time they are learning
to swim and continues with the management of thetngifted children by the Hungarian Swimming
Association.

This means that young swimmers are grouped int@rsiMps according to their birth dates: frog (7-8
years), dolphin (9-10 years), children (girls: Plykears; boys: 11-12 and 13-14 years), adolesgéty: (13-
14 years; boys: 15-16 years), junior (girls: 15y®érs; boys: 17-18 years), and adult (girls: 17 aret; boys:
19 and over).The age categories are determinechdyAssociation. The swimmers compete according
to their age groups. In competitions, they are sifiésl into classes which differ slightly from the
international practice because all age groups dechwo age-grades in Hungary. Their achievemerttién
national championships is evaluated in accordanttette categories they are classified into. Thalifng
times are determined according to their ages,the.Hungarian system is similar to those systemeghiich
children can compare their developments with thegmess of other swimmers in their age group
(Medic etal., 2011).

Since the successfulness of Hungarian swimmerslieesnced by the percentage of talented children
who can reach the adult age group, the developofeht-12 year old children is managed with paracul
care. A program called “Champions of the Future’Swaroduced for them a few years ago. This program
pays special attention to the progress of childnehis age group.
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Objectives

Age groups are created in sport to guarantee emp@drtunity while evaluating the achievements
of athletes. The establishment of age categories dpgecial importance for people of a young age.
In swimming, a child’s size may give him or heradvantage, but a review of the related literatwesdot
prove unambiguously that late developers are dscdated against in talent selection.

There is especially little knowledge about the effef relative age in cases when two age groups are
evaluated together, as in Hungarian swimming, stheee are sometimes 20-22 months of age difference
between children who are evaluated together. Sineepromotion of fairness and equality is considere
to be a fundamental principle in Hungarian spaats] the successfulness of the national swimming als
depends on proper talent selection, the authoendietd to discover the effect of relative age onrswing
in Hungary. They carried out a study with the pwto find answers to the following questions: Imch
period of the year were the best Hungarian swimrbera? Is there a tendency to select swimmers based
on when they were born?

Through this study, the authors aimed to lend aihglhand to the experts and to make the process
of selection and the assessment system more abteptal more just.

The aim of this paper is to present the major tegflthis study.

Hypotheses
We proceeded from the following hypotheses.It wesimed that:

1. The majority of the best Hungarian swimmers ineathmined age groups were born in the first two
guarters of the year;

2. The most examined outstanding swimmers were botimeifirst quarter of the year;

There are no differences in the relative age obtst Hungarian swimmers according to gender;

4. The most examined Hungarian swimmers were borranudry, February, and March, regardless
of age group.

w

Material and methods

The research population of our study consistechefadult, junior, and adolescent members of the
Hungarian national swimming team and competitomswers in the dolphin and children age groups from
the “Champions of the Future” program (N=400, 216y and 183 girls). Every young swimmer
is registered in the official database of the HuigaSwimming Association on the basis of a pratessd
exam. The data from the children- and dolphin-ag@onmers were obtained from the official publicatio
of the document entitled “Champions of the Futufidgiey were selected by the Association (n=281).

In the case of adolescents, juniors, and adult$X®)the source of data was the official websitéhef
Association (http://musz.hu). They were selectedtiom basis of the results they achieved in special
competitions. Members of the national team were aklected by the Hungarian Swimming Association
on the basis of their achievements.

Regarding the age categories, 141 swimmers belotmg#te dolphin age group, 159 to the children
age group, 36 to the adolescent age group, ana @Het junior and adult age groups. Their mean age
is 13.11years.

The method for data collection was document analyBhe swimmers in the junior and adult age
groups regularly participate together in nationaining camps and must fulfill the same tasks. They
represent Hungary in the same category at intenmaticompetitions: the junior swimmers participate
in senior competitions: the National Championshigl géhe World Championship. Therefore, research
findings concerning these two age groups wereddetigether. Moreover, since research on homogeneit
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between genders did not suggest a significantrdifiee (p=0.089), data from both genders were teate
together during the analysis of the findings.

Following the method used by previous studies (@@t al., 2009; Costa et al., 2013), the exath bi
date of the swimmers was used for analysis.

The data were processed with the statistical pro@&SS 21.0. The 0.005 limit of error was regarded
as the base for determining the level of signifeear(p<0.005).The mean and standard deviation of the
chosen variables were determined. The Chi-squaste was adapted to examine the difference within
the same sub-sample. For comparing the age grdwgasuples with different sample sizes, the Kruskal-
Walllis test wasapplied.

Results

According to the results, the examined swimmers4(00; were born in the following quarters of the
year, on the basis of their of birth data: 39.5%1%8) in the first quarter, 28% (n=112) in the s&to
quarter, 20% (n=80) in the third quarter, and 12(8%%0) in the fourth quarter (Figure 1).

January-March April-June July-September October-December
39.5% 28% 20% 12.5%

Figure 1. Distribution of the best Hungarian swimghbirth dates according to quarter (N=400)
Source: own study.

Regarding the months, the most examined swimmers f@n in January (66 persons) and in March
(51 persons). The number of swimmers who were Hater than March decreased every month.
In November and December, 16 swimmers were boboih months.

The numbers of birth dates according to months \aesdyzed with the help of the Chi-square test.
Significant differences were found between the swars’ birth dates according to month (p=0.000; Féd2).

Gender differences regarding the season of the mweisi births were also examined. The results
of the Kruskal-Wallis test did not show any sigrdfint differences between male and female swimmers
in this respect (p=0.896).

Gender differences regarding the season of the mwisi births were examined in each age group
as well. The results of the Kruskal-Wallis test diot reveal significant differences between boyd ginls
within any age group, either (dolphin: p=0.785;ldfgin: p=0.961; adolescent: p=0.672; junior andltadu
p=0.703).
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Figure 2. Distribution of the best Hungarian swinsnaccording to the month of their birth (N=400)
Source: own study.

Regarding the age groups, the findings of our rebe@vealed that the majority of the best swimmers
in the dolphin and adolescent groups were borrhénfirst quarter of the year. In the junior and ladge
groups, most birth dates occurred in the secondtayuaf the year. The number of birth dates grdgual
decreases from the first quarter to the fourth tguan the dolphin and children age groups. Witk th
adolescents, the number of birth dates decreadiéghanthird quarter, but it increases slightlythre fourth
quarter. In the junior and adult age groups, thstleumber of swimmers were not born in the fogctarter
either (Figure 3).

‘I First quarter m Second quarter @& Third quarter & Fourth quarter

50,00%
45,00% -
40,00%
35,00%
30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00% N AN AN

Dolphin Children Adolescent Junior and adult

Figure 3. Distribution of the best Hungarian swinsnaccording to the quarter of their birth by ageug (N=400)
Source: own study.

The results of the Chi-square test indicated sicamt differences between the quarters within every
age group (dolphin group: p=0.000; children gropp0.000; adolescent group: p=0.019; junior and tadul
groups: p=0.012).
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Conclusions

The above results justify our first assumption, ehivas that the majority of the best Hungarian
swimmers were born in the first and second quadétbe year. Our second hypothesis was also edfifi
since the swimmers born in January, February, amdcM form 39.5% of the examined population.
This result is similar to the research findingsBainsley et al. (1985) concerning Canadian hockayeps.

In their case, 40% of the players were born irfitisé season of the year.

An analysis of some relevant works in the inteval literature show that the results of our resear
are similar to the results of other investigatioagied out on this topic, according to which tildetes who
were born in the first two quarters of the yearéhawhigher chance of becoming the best in theirgagep
and, later, members of national teams (Musch, & H&p9; Musch, & Grondin, 2001; Cobley et al., 2009
Thus, the findings of our investigation support teaclusions of previous studies which suggestréiative
age might have an impact on athletes’ sportingezarand on the way of becoming an elite athlete.

Our third hypothesis, which supposed that therenaralifferences in the relative ages of the best
Hungarian swimmers according to gender, was alsifiest gender differences could not be found iis th
respect in the total research population or innkdesidual age groups.

The findings of our research only partly verifide fourth hypothesis, since it was revealed therteth
were significantly more swimmers born in the ficgtarter of the year than those born later onlyhe t
dolphin, children, and adolescent age groups.dnuhior and adult age groups, the number swiminers
in the second quarter of the year was the higlieseems that the importance of relative age dishies
with increasing age.

Moreover, the fact that 15.6% of elite swimmerseveorn in the second half of the year suggests that
although their chances are lower, the very besheri are able to become members of the national. tea
The most talented children who were born in Novenabén December could reach the top level as adult

Before reaching the junior age, the preponderanonitya of elite swimmers were born in the first
season of the year. These results are similarasetlof Costa et al. (2013), who studied this issmeng
the young generation of swimmers. They found that éffect of relative age is most important between
the ages of 12 and 15 in regards to both genders.

In conclusion, it can be stated that relative agean influencing factor in who becomes an elite
Hungarian swimmer in every age group. During selacpreferences are given to swimmers who wera bor
in the first quarter of the year. However, relatage must not be considered to be an absoluteigidec
factor; there are other factors which might haveseaous impact on the sporting careers of the &thle
as well. In some cases, some outstanding swimmieoswere born in the last quarter of the year calso
be selected for the national team.

Finally, based on our experience, we think thahafuture it would be worthwhile to extend reskarc
on a similar topic in swimming in order to help irope the evaluation system and to determine a iuste
gualification time for the national championshipslight of our research findings, it is necesstaryethink
whether it is effective to evaluate children in tage-grades in the same way and to determine the sa
gualification time for them. Since there can bendigant differences in the development of childreho
were born in different periods of the same yeacait be rightly supposed that the differences batvibe
sporting performances of children who were borlifferent years can be even bigger. As a conseguenc
of being evaluated similarly, some younger childcan have the feeling that the evaluation systemnfiir,
and they can lose their motivation progress imingj and in competitions. On the other hand, chitdivho
are successful early on just because of theiramematuration might be discouraged later wherother
children catch up with them.

Based on our research, we are sure that it wouldskéul to examine the effect of relative age not
only in swimming, but in other sports as well. Jognhthe suggestion of Gonzales-Villore and Paster-
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Vicendo (2012), we advise a more thorough analykibis theme in a wider context in order to creage
groups in sports in a way that is as fair as ptessib
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