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AbstractThe relative age effect is a phenomenon that has emerged especially
in the educational processes of children. The fact that children born in the same
calendar year have more than 11 months between them according to the month
they were born brings along great differences in terms of their development.
This situation is also seen in sports education. Especially in sports activities
that started at a young age, the time difference between the birth quarters of the
athletes born in the same year will cause their physical performance to be
affected, as their physical development is affected. Relative age effect studies
in gymnastics were carried out in individual branches, but no study was
conducted on group categories. Most of the studies also mention the relative
age effect. Whether there is a relative age effect on athletes competing in group
branches of gymnastics has not been investigated before. Therefore, this study
was conducted to understand whether there is a relative age effect in the groups
categories in Rhythmic Gymnastics and Aerobic Gymnastics branches. As a
result of the evaluations, it was seen that there was no relative age effect on the
medal winners in individual and group categories in aerobic gymnastics. While
there is a relative age effect in some parts of the three seasons examined in
rhythmic gymnastics, there is a relative age effect in terms of the athletes who
won medals in the individual and group according to the average of the three
seasons.

Keywords: Reletive age effects, Rhythmic gymnastics, Aerobic gymnastics,
medal.

Ozet: Bagil yas etkisi ozellikle ¢ocuklarin egitim siireglerinde ortaya ¢ikmis bir
olgudur. Aymi takvim yihnda dogmus c¢ocuklarin dogduklar: aya gore
aralarinda 11 aydan fazla siirenin olmasi, gelisimleri ac¢isindan biiyiik

farkhiliklart da beraberinde getirmektedir. Bu durum spor egitiminde de

karsimiza ¢ikmaktadir. Ozellikle kiigiik yasta baslayan spor aktivitelerinde ayn
yil dogmus olan sporcularin dogum ¢eyreklerine gore aralarimdaki siire farki,
fiziksel gelisimlerinin etkilenmesi sebebi ile fiziksel performanslarinin da
etkilenmesine sebep olacaktir. Cimnastikte bagil yas etkisi ¢alismalari bireysel
branglarda yapilmis, grup kategorileri ile ilgili ¢alisma yapilmamistir.
Calismalarmm ¢ogunda da bagil yas etkisinden bahsedilmektedir. Cimnastigin
grup branglarinda yarisan sporcularinda bagil yas etkisinin olup olmadigi ise
daha énce arastirilmamistir. Bu nedenle bu ¢alisma Ritmik Cimnasitk ve
Aerobik Cimnastik branslarinda gruplar kategorilerinde bagil yas etkisi olup
olmadigini anlamak i¢in yapilmistir. Yapilan degerlendirmeler sonucunda
Aerobik cimnastikte bireysel ve grup kategorilerde madalya kazananlarda
bagil yas etkisi olmadigi goriilmiistiir. Ritmik cimnastikte incelenen ii¢ sezonun
bazi béliimlerinde bagil yas etkisi gériiliirken, ii¢ sezon ortalamasina gore
bireyselde ve grupta madalya kazanan sporcular agisindan bagil yas etkisi
vardir.

Anahtar Kelimeler: Bagil yas etkisi, Ritmik cimnastik, Aerobik cimnastik,
madalya.
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INTRODUCTION

The first studies on the relative age effect were focused on
academic achievement (Shearer, 1967). Later, studies started
to be carried out in the field of sports as well. A few-month
difference between the birth dates of children in sports
activities was found to be important in terms of performance
(Grondin, Deshaies, & Nault, 1984). The relative age effect
in sports defines the relationship between an individual's
month of birth and his/her success in sports (Cobley, Baker,
Wattie, & McKenna, 2009). Especially in amateur sports
branches, the chronological age difference brings an unfair
competition environment. As a result of the study conducted
in hockey and volleyball branches, it was observed that
hockey players were mostly born in the first quarter (Grondin
et al., 1984).

Sports federations determine seasons with certain date
intervals according to age groups. For example, some start on
January 1 and end on December 31. When examining the
relative age effect, a year is divided into four parts and the
birth months of the children are evaluated in 4 quarter parts.
In the study, it was seen that the number of athletes born in
the first quarter was higher than those born in the last quarter
(Barnsley, Thompson, & Barnsley, 1985). Season start dates

vary according to branches and countries. It is implemented
as September in England (Cobley et al., 2009).

The relative age effect provides physical advantages (such as
height, strength, aerobic power, endurance, speed) and this
provides performance in sports (Cobley et al., 2009). In their
study, Delorme et al. stated that age-related differences are
ignored during talent selection and that the probability of
leaving sports for children born in the 3rd and 4th quarters in
later ages decreases compared to younger ones (Delorme,
Chalabaev, & Raspaud, 2011). It is seen that the relative age
effect does not disappear in advancing ages. On the other
hand, there is no relative age effect in recreational sportive
activities (Larouche, Laurencelle, Grondin, & Trudeau,
2010).

Low achievement status is associated with short life
experience, self-esteem (Thompson, Barnsley, & Battle,
2004) and poorer mental health (Patalay et al., 2015). In
addition, there is evidence that relatively older students
achieve higher grades in physical education (Roberts &
Fairclough, 2012).
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In a study investigating the relationship between gender and
relative age effect, it was seen that the relative age effect was
larger than the gender effect. In other words, the oldest girls
outperformed the youngest boys (Vincent & Glamser, 2006).

Musch and Grondin stated that the sports in which the relative
age effect is seen are team sports such as ice hockey, which
involve more physical contact, or individual sports such as
tennis and swimming. On the contrary, being smaller can be
seen as an advantage when motor skills come to the fore
rather than physical characteristics in other sports branches
(Musch & Grondin, 2001). Late adolescence was seen as an
advantage in gymnastics, and a positive correlation was found
between late adolescence and elite gymnastics practices
(Baxter-Jones, 1995).

Gymnastics is one of the sports branches that have been
competed since the first Olympic Games. There are eight
different branches in the International Gymnastics Federation
(FIG) (Ball, 2021). Each branch has different competition
categories within itself. Individual and team competitions are
held in artistic gymnastics. In team competitions, gymnasts
compete individually (Erkut, 2021). Individual, team and
group competitions are held in rhythmic gymnastics. While
gymnasts compete individually in team competitions, five
gymnasts present a joint choreography in group competition
(Ors, 2021). Both individual and group competitions are held
in aerobic gymnastics. Gymnasts participate in the
competition in the categories of single men, single women,
doubles (one man - one woman), trios (three men, three
women or mixed) and group (five men, five women or mixed)
categories (Bagci, 2021).

FINDINGS

Studies investigating the effect of relative age in gymnastics
were generally considered on an individual basis, and group
categories such as in rhythmic and aerobic gymnastics were
ignored. For this reason, this study was conducted to examine
the rhythmic and aerobic gymnasts participating in the
competition in the groups in terms of the relative age effect.

METHOD

In this study, the data of aerobic gymnasts between the ages
of 9-14 and rhythmic gymnasts between the ages of 7-14 who
participated in the competitions organized by the Turkish
Gymnastics Federation (TGF) for 3 seasons were used. The
quarters in which the gymnasts were born were recorded. In
this context, it was determined in which quarter they were
born according to the month they were born (1% quarter 1
January - 31 March, 2" quarter 1 April - 30 June, 3" quarter
1 July - 30 September and 4™ quarter 1 October - 31
December). Considering the results of the competition, the
birth quarters of the athletes competing in the individual and
group categories who took the first three degrees were
examined. 951 data in aerobic gymnastics and 1661 data in
rhythmic gymnastics were included in the study. Competition
results in individual and group categories in rhythmic
gymnastics were evaluated. In aerobic gymnastics, the
individual categories of men and women were evaluated
together. In order to evaluate the group result, the results of
the pair, trio and group categories were evaluated together.
Excel 2016 program was used to determine the percentage
values of the data.

Tables containing the analysis of the data of aerobic and rhythmic gymnasts participating in the competitions organized by TGF are

presented below.

Table 1.Birth quarters of all licensed gymnasts and medal-winning gymnasts in individual and group categories in aerobics branch.

15tQ 2 Q 314Q 40 Q Total
All Athletes 81 22.13% 104 28.42% 98 26.78% 83 22.68% 366
1%t Season Individual Medal Winners 9 25.00% 11 30.56% 11 30.56% 5 13.89% 36
Group Medal Winners 14 18.92% 18 24.32% 31 41.89% 11 14.86% 74
All Athletes 71 23.59% 84 27.91% 75 24.92% 71 23.59% 301
2" Season Individual Medal Winners 4 11.11% 13 36.11% 15 41.67% 4 11.11% 36
Group Medal Winners 11 15.28% 20 27.78% 26 36.11% 15 20.83% 72
All Athletes 76 26.76% 71 25.00% 70 24.65% 67 23.59% 284
3d Season Individual Medal Winners 9 25.00% 13 36.11% 7 19.44% 7 19.44% 36
Group Medal Winners 14 19.44% 24 33.33% 13 18.06% 21 29.17% 72

When the table is analyzed in terms of the first quarter, it is seen that the medal winners in the individual category are above the
general average in the first season, below in the second season and below in the third season. When the relationship between the
quarters in the first season is examined, it is seen that those born in the first quarter do not have a proportional advantage in the first
season, but they are at a very low rate in the second season, and they are lower than the second quarter in the third season. When
the medal winners in the group categories are analyzed in terms of the first quarter, it is seen that they are below the general average
in all three seasons. There is no proportional advantage of those born in the first quarter compared to the other quarters.

When the table is analyzed in terms of the second quarter, it is seen that the medal winners in the individual category are higher
than the general average in all three seasons. When the medal winners in the group categories are examined, it will be seen that they
are above the general average only in the third season.
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When analyzed in terms of the third quarter, it will be seen that the medal winners in the individual categories remained bel ow the
general average in the third season and above the general average in the other two seasons. When we look at the medal winning
situation in the group categories, it is seen that they were below the general average in the third season and above the general average
in the other two seasons.

When the table is analyzed in terms of the fourth quarter, the medal winners in the individual categories remained below the general
average in each season. It is seen that the medal winners in the group categories were above the general average in the third season
and remained below the general average in the other two seasons.

Table 2: Mean values of three seasons in Aerobic Gymnastics.

15Q 2mQ 31 Q 40 Q Total
All Athletes 76.00  24.16% 86.33 27.11% 81.00 25.45% 7367  23.29% 317.00
Individual Medal Winners 733 20.37% 12.33 34.26% 11.00 30.56% 533 14.81% 36.00
Group Medal Winners 1300  17.88% 20.67 28.48% 23.33 32.02% 1567  21.62% 72.67

When the average of three seasons in aerobic gymnastics is analyzed, it is seen that 51.27% of the participants were born in the first
two quarters, but 54.63% of the medal winners in the individual categories were born in the first two quarters, that is, they were
above the general average. This rate is 46.36% for medal winners in group categories. In the group category, the medal winners
born in the first two quarters were below the general average. Considering the first quarter rates of medal winners in individual or
group categories, this rate remains below the second quarter. In this case, it is not possible to talk about the relative age effect in
aerobic gymnastics.

Table 3. Birth quarters of all licensed gymnasts and medal-winning gymnasts in individual and group categories in rhythmic branch.

1Q 27 Q 319Q 40 Q Total
All Athletes 147 29.70% 140 28.28% 108 21.82% 100 20.20% 495
1st Season Individual Medal Winners 19 34.55% 19 34.55% 13 23.64% 4 7.27% 55
Group Medal Winners 26 23.42% 38 34.23% 21 18.92% 26 23.42% 111
All Athletes 153 29.94% 143 27.98% 108 21.14% 107 20.94% 511
2nd Season  Individual Medal Winners 18 46.15% 13 33.33% 5 12.82% 3 7.69% 39
Group Medal Winners 29 37.18% 26 33.33% 10 12.82% 13 16.67% 78
All Athletes 173 26.41% 190 29.01% 147 22.44% 145 22.14% 655
34 Season Individual Medal Winners 11 30.56% 15 41.67% 8 22.22% 2 5.56% 36
Group Medal Winners 29 32.95% 22 25.00% 19 21.59% 18 20.45% 88

When the table is analyzed in terms of the first quarter, it is seen that the individual medal winners are higher than the general
average in all three seasons. The medal winners in the group remained below the general average in the first season. In other seasons
they are above the general average. Considering the relationship between the quarters, the rate of those who were born in the first
quarter among the individual medal winners remained the same in the first season as in the second quarter, remained high in the
second season and low in the third season. This shows that the relative age effect in rhythmic gymnastics is not clear. There is no
clear proportional superiority in the first quarter among the athletes who won medals in the group.

When the second quarter is analyzed, it is seen that the individual medal winners are still above the general average. The medal
winners in the group were below the general average in the third season and were above the other seasons.

Examining the third quarter, the individual medal winners remained below the general average, except for the first season. The
medal winners in the group remained below the general average in all three seasons.

In the fourth quarter, individual medal winners were well below the overall average in all three seasons. The medal winners in the
group were above the general average in the first season, and although they were below the general average in the other two seasons,
they did not have a low rate as in the individual.

Table 4. Mean values of three seasons in Rhythmic Gymnastics.

15Q 2% Q 3¢Q 4Q Total
All Athletes 15767  28.68% 15767  2842% 12100  21.80% 11733 2109% 55367
Individual Medal Winners 1600  37.08% 1567  36.52% 8.67 19.56% 3.00 6.84% 4333
Group Medal Winners 2800  31.19% 28.67  30.86% 1667 17.78% 1000 2018% 9233

When the average of the three seasons in rhythmic gymnastics is analyzed, it is seen that 57.10% of the participants were born in
the first two quarters, while 73.60% of the individual medal winners were born in the first two quarters. 62.04% of the gymnasts
who won medals in the group were born in the first two quarters. While only 6.48% of the gymnasts who won individual medals
were born in the fourth quarter, this rate is 20.18% for those who won medals in the group. The three-season first quarter birth rates
of the gymnasts who won individual and group medals are higher than the second quarter, and according to this information, it can
be said that there is a relative age effect in rhythmic gymnastics.
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DISCUSSION AND CONCLUSION

In our study, gymnasts who won medals in aerobic and
rhythmic gymnastics individually and in group were
examined in terms of relative age. When the results were
examined, different results were obtained in terms of two
disciplines.

When the rate of being born in the first quarter of the athletes
participating in the competition in aerobic gymnastics and the
rate of individual medal winners are compared, different
results are obtained according to the seasons. The medal
winners in the group categories remained below the general
average in all three seasons. When analyzed in terms of the
second quarter, the rate of individual medal winners is higher
than the general average in all three seasons, while the medal
winners in the group show different results in seasons.
Looking at the average of the three seasons, 51.27% of the
participants were born in the first two quarters, while 54.63%
of the individual medal winners were born in the first two
quarters. It is seen that 46.36% of the medal winners in the
group categories were born in the first two quarters. However,
the fact that the first quarter rate is less than the second quarter
rate is interpreted as there is no relative age effect. In group
categories, the fact that the medal winners are lower than the
average of the participants is interpreted as there is no relative
age effect according to the average of three seasons in the
group categories.

When the rate of being born in the first quarter of the athletes
participating in the competition in rhythmic gymnastics and
the rate of individual medal winners are compared, it is seen
that the rate of individual medal winners in all three seasons
is high. The rate of those competing in the group remained
below the general average in the first season. When the
second quarter is analyzed, it is seen that the rate of individual
medal winners was higher than the average of the participants
in all three seasons, but the rate of medal winners in the group
remained below the general average in the third season. When
discussing these results in terms of the relative age effect. For
the same quarter, the rate of medal-winning gymnasts higher
than that of the gymnasts participating in the competition was
evaluated as having a relative age effect, while a lower rate
was evaluated as no relative age effect. In this case, the high
rates for the first two quarters in all three individual seasons
in rhythmic gymnastics led to the interpretation that there is a
relative age effect on the individual. In group categories, it is
seen that being below the general average in some seasons
does not have a relative age effect in those seasons, and there
is a relative age effect in other seasons. Even if there is a
relative age effect in the group category, it is not as clear as
in the individual.

Looking at the average of the three seasons in rhythmic
gymnastics, it is seen that 57.10% of the participants were
born in the first two quarters, while 73.60% of the individual
medal winners were born in the first two quarters. The rate of
being born in the first two quarters of the medal winners in
the group category is 62.04%. According to these results, it
can be said that there is a relative age effect on the medal
winners individually and in the group. The difference
between the rates shows that the relative age effect is higher
for the individual than for the group category.

In his study on 10-14 year-old girls, Harun looked at the
relationship between athletic performance and the effect of
relative age. As a result of the study, significant differences
were found in height, body weight, BMI, vertical jump,
standing long jump, medicine ball throwing and speed tests,
except for shuttle run (Harun, 2020). The mentioned
performance shows parallelism with the results of rhythmic
gymnastics since it includes parameters that are also
important in gymnastics. However, it should be taken into
account that gymnastics is not only evaluated according to
physical parameters.

In his study, Orkun examined the effect of relative age in
football players under the age of 15. As a result of the study,
there was no difference between athletic performance and
birth quarters. These results are similar to the results of
aerobic gymnasts of male gymnasts. However, it should also
be taken into account that the study was carried out on
beginner football players.

In the study conducted on ice hockey athletes, performance
athletes and children who play ice hockey for hobby purposes
were compared. As a result of the study, there was no relative
age effect in hobby athletes, while a relative age effect was
found in performance athletes (Montelpare, Scott, & Pelino,
1997). This result shows us that there may be a relative age
effect in team athletes as well. This situation shows
parallelism with the results of group athletes in rhythmic
gymnastics.

Daniel and Janssen stated that 70% of the top players on the
9-10 year hockey team were born in the first two quarters and
only 10% were born in the last quarter. On the contrary, it was
observed that there was no relative age effect in professional
hockey teams (Vincent & Glamser, 2006). This shows that
the relative age effect is only present at younger ages.

In a study, a research was conducted on the distribution of
birth dates of gymnasts, swimmers and tennis players
between the ages of 8-16. It was observed that approximately
50% of female swimmers and tennis players were born in the
first quarter of the year. However, the birth dates of female
gymnasts were evenly distributed throughout the year. As the
reason for this, the view that late physical development and
maturation can be an advantage in women's gymnastics has
emerged (Edwards, 1994). In our study, the birth times of the
gymnasts participating in the competition did not show an
equal distribution on an annual basis. In aerobic gymnastics,
the rate of medal winners was higher than the birth rate in the
first quarters. However, this situation did not show continuity.
In rhythmic gymnastics, the gymnasts born in the first
quarters gained more medals and this was realized more than
in aerobic gymnastics.

In sports where physical characteristics such as body weight,
height and strength represent key factors for success, the
relative age effect has traditionally been mentioned among
elite male athletes (Delorme et al., 2011). In branches where
technical skills are at the forefront, such as gymnastics, the
effect of relative age alone is not sufficient only based on
physical parameters. It is not possible to generalize that the
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stronger, faster or more flexible person will be more
successful in gymnastics.

Ethics Text

The data were taken from the website of the Turkish
Gymnastics Federation. Regarding the use of the data,
permission was obtained from the federation on 17.04.2023.

Conflict of Interest: The authors state no conflict of interest.

Author Contributions: While the contribution rate of the first
author in this study is 25%, the total contribution rate of the
other authors is 75%.

REFERENCES

Bagcl, E. (2021). Aerobik Cimnastik. In O. M. Balli & Y. I. Dogan
(Eds.), Tiim branglari ile cimnastik (pp. 173-194). Ankara: Gazi
Kitabevi.

Balli, O. M., Dogan, Y. 1. (2021). Tiim branslaryla cimnastik (1
ed.). Ankara: Gazi Kitabevi.

Barnsley, R., Thompson, A., & Barnsley, P. E. (1985). Hockey
success and birthdate: The relative age effect. Canadian
Association for Health, Physical Education, and Recreation, 51,
23-28.

Baxter-Jones, A. D. (1995). Growth and development of young
athletes. Should competition levels be age related? Sports
Medicine, 20(2), 59-64. https://doiorg/10.2165/00007256-
199520020-00001

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. Sports Medicine, 39(3), 235-256.
https://doiorg/10.2165/00007256-200939030-00005

Delorme, N., Chalabaev, A., & Raspaud, M. (2011). Relative age is
associated with sport dropout: evidence from youth categories
of French basketball. Scand J Med Sci Sports, 21(1), 120-128.
doi:10.1111/j.1600-0838.2009.01060.x

Edwards, S. (1994). Born too late to win? Nature, 370(6486), 186.
https://doiorg/10.1038/370186a0

Erkut, O. (2021). Artistik Cimnastik. In O. M. Ball1 & Y. 1. Dogan
(EdSs.), Tiim Branslariyla Cimnastik (pp. 59-104). Ankara: Gazi
Kitabevi.

Grondin, S., Deshaies, P., & Nault, L.-P. (1984). Trimestre de
naissance et participation au hockey et au volleyball. La Revue
québécoise de l'activité physique, 2, 97-103.

Harun, G. (2020). 10-14 Yas arast kiz c¢ocuklarmin atletik
performanslarinin  bagil yas etkisine gore karsilastirilmasi.
Sportive, 3(1), 1-15.

Larouche, R., Laurencelle, L., Grondin, S., & Trudeau, F. (2010).
Influence of birth quarter on the rate of physical activities and
sports participation. Journal of Sports Sciences, 28(6), 627-631.
doi:Pii 921309542 https://doiorg/10.1080/02640411003587392

Montelpare, W. J., Scott, D., & Pelino, H. (1997, May 05-06).
Tracking the relative age effect across minor amateur and
professional ice hockey leagues. Paper presented at the 3rd
Symposium on Ice Hockey, St Louis, Mo.

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.
doi:https://doi.org/10.1006/drev.2000.0516

Ors, B. S. (2021). Ritmik cimnastik. In O. M. Balli & Y. 1. Dogan
(Eds.), Tiim branslar ile cimnastik (pp. 105-124). Ankara: Gazi
Kitabevi.

Patalay, P., Belsky, J., Fonagy, P., Vostanis, P., Humphrey, N.,
Deighton, J., & Wolpert, M. (2015). The extent and specificity
of relative age effects on mental health and functioning in early
adolescence. Journal of Adolescent Health, 57(5), 475-481.
doi:10.1016/j.jadohealth.2015.07.012

Roberts, S. J., & Fairclough, S. J. (2012). The influence of relative
age effect in the assessment of high school students in physical
education in the United Kingdom. Journal of Teaching in
Physical Education, 31(1), 56-70. doi:DOI 10.1123/jtpe.31.1.56

Shearer, E. (1967). The effect of date of birth on teachers’
assessments of children. Educational Research, 10(1), 51-56.
doi:10.1080/0013188670100104

Thompson, A. H., Barnsley, R. H., & Battle, J. (2004). The relative
age effect and the development of self-esteem. Educational
Research, 46(3), 313-320.
https://doiorg/10.1080/0013188042000277368

Vincent, J., & Glamser, F. D. (2006). Gender differences in the
relative age effect among US olympic development program
youth soccer players. J Sports Sci, 24(4), 405-413.
https://doiorg/10.1080/02640410500244655

GENISLETIiLMIiS OZET

Cahismanin Amaci: Quadriceps ve hamstring kaslarmin
fonksiyonel olarak degerlendirilmesi i¢in pik torka ulasma
stiresi ve pik torktaki eklem agis1 parametreleri nemli veriler
sunmaktadir. Literatiirde bu parametreler ile yapilan
caligmalara az rastlandigi bilinmektedir. Kadin futbol
oyuncularinin hamstring/quadriceps (H/Q) orani, pik torka
ulagsma siiresi ve pik torktaki eklem agis1 parametreleri
arasindaki iliskinin incelenmesi bu ¢alismanin amacim
olusturmaktadir.

Arastirma  Sorulari: Kadin  futbol  oyuncularinin
hamstring/quadriceps oranlar1 ve pik torka ulasma siireleri
arasinda bir iliski var midir?

Kadin futbol oyuncularinin hamstring/quadriceps oranlari ve
pik torktaki eklem agilar1 arasinda bir iligki var midir?

Literatur Arastirmasi: Futbolun icerdigi aksiyonlar dikkate
alindiginda, futbolcularin biiyiik kas gruplarindan ¢ogunun
yeterli kuvvete sahip olmasi gerekmektedir. Kas kuvveti, top
kapmak i¢in yapilan miidahaleler ve sprint gibi birgok
aktivitenin 6nemli bir bilesenidir (Seving, 2008). Kuvvet ve
dayaniklihgin gelistirilmesi, eklemlerin aktif stabilizorlerini
etkili kilar. Ayni zamanda performans i¢in kas ve sinir sistemi
etkilesimi de gelistirilmelidir (Koz ve ark., 2010). Kas
performansmi degerlendirmede kullanilan en yaygin ve
giivenilir yontemlerden biri de izokinetik dinamometrelerdir.
Laboratuvar ortaminda izokinetik dinamometreler ile yapilan
izokinetik kuvvet oOlgtimleri, eksantrik ve konsantrik
kasilmalarda belirlenen kaslarin  kuvvet performansini
objektif olarak degerlendirebilme olanagi sunan en gegerli ve
giivenilir test yontemleridir (Brown, 2000). Daha onceden
squat ve dikey sigrama testleri kullanilarak tespit edilebilen
alt ekstremite kuvveti, yakin gegmisten itibaren izokinetik
dinamometreler kullanilarak daha objektif bir sekilde
belirlenebilmekte ve dinamometrelerden elde edilen veriler
ile baskin (dominant) ve baskin olmayan (non-dominant)
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ekstremite kuvvetleri de ayr1 ayr1 degerlendirilebilmektedir
(Tasmektepligil, 2016). Agonist ve antagonist kaslar
arasindaki kuvvet dengesi de sporcu performansi ve sakatliga
yatkinlik i¢in 6nemli bir belirleyici parametre olarak kabul
edilmektedir. Futbol, alt ekstremitelerin yiiksek agisal
hizlardaki kuvvet iiretebilme yetenegi ile yapilabilen birgok
aksiyonu (sut, sigrama Vvb.) barindirmaktadir. Literatiirde,
ivmelenme siiresi ve pik torka ulasma siiresi, maksimal
kasilmalar tretmeye noromuskiiler olarak hazir olma
konusunda degerli bilgiler saglayan kassal parametreler
olarak degerlendirilmektedir (Miller ve ark., 2006; Chen ve
ark., 1994; Van Cingel ve ark., 2006). Diger yandan ise pik
torka ulagma siiresi ve pik torktaki eklem agis1 parametreleri
hala tartismal1 olarak goriilmektedir. Pik torka ulasma agisi,
bireyin 6nceden belirlenmis olan hareket araliginda pik torka
ulastig1 hareket agis1 olarak kabul edilmektedir (Bernard ve
ark., 2012). Pik torka ulasma siiresi ise ekstremitelerin
patlayicilik  ozelliginin ~ bir  gostergesi  olarak  kabul
edilmektedir (Kannus, 1994). Pik torka hizli bir sekilde
ulagabilme yetenegi cogu atletik beceri igin 6nemlidir ve
sporcularda  kassal performans  degerlendirilirken,
fonksiyonellik bakimindan daha iyi bir gésterge olabilecegi
diistiniilmektedir (Miller ve ark., 2006). Ayrica pik torka
ulagsma siiresinin, enerji doéngiisii ve fibril tipleri oranim
tahmin etmek icin de kullanilabilecegi one siiriilmektedir
(Hosking ve ark., 1978).

Yontem: Aragtirmanin Orneklem grubu, ulusal kadinlar
liginde (3. Lig) performans sergileyen 20 kadin futbolcudan
olusmaktadir. Futbolcularm diz eklemlerine ait Slgiimler,
60°/sn. ve 180°/sn. agisal hizlardaki konsantrik/konsantrik
protokol ile gergeklestirilmistir. Futbolculardan elde edilen
verilerin normal dagilima uygunlugu Shapiro-Wilk Test ile
incelenmis ve normal dagilim gosterdikleri tespit edilmistir.
Parametreler arasindaki iliskiler ise Pearson korelasyon
katsayisi ile incelenmistir.

Sonu¢ ve Degerlendirme: Analiz sonuglarma goére, non-
dominant 180°/sn. H/Q orami ile 180°/sn. agisal hizdaki
fleksor kasin pik torka ulagma siiresi arasinda ve dominant
180°/sn. H/Q oran1 ile 180°/sn. fleksiyon anmdaki pik torka
ulagilan ag¢1 degeri arasinda istatistiksel olarak anlamli bir
iliski oldugu tespit edilmistir (p<0.05). Diger parametrelerde
ise bir iliskiye rasttanmamaktadir (p>0.05). Sonug olarak,
kadin futbolcularm H/Q oranlarmin fonksiyonel kuvvet
parametreleri (pik torka ulasma stiresi ve pik torktaki eklem
acisi) ile iligkili olmadig1 ve fonksiyonel performansin farkli
yaklagimlarla degerlendirilmesi gerektigi sdylenebilir.
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