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GIRIS

Degisen hentbol oyun kurallariyla birlikte sporcular daha siiratli ve
cevik olmak zorundadir. Yeni kurallarla birlikte hentbol daha hizl1 bir oyun
olarak goze carpar. Hizli hiicumlar ve hizli santralarda takim hem atak
yaparken hem de savunmada pozisyon alirken oyuncularin hizlari takim
oyunu i¢in hayati 6nem tasimaktadir. Bununla birlikte ¢eviklik olarak ba-
kildiginda tiim oyuncular i¢in ¢eviklik hiicum yaparken rakip savunmaciya
kars1 yapilan aldatmalarda ve ¢esitli hentbola 6zgii temel teknik hareketle-
rinde kullanilir. Savunmada ise rakiplerin ani yon degistirmelerine karsilik
vermek i¢cin dnemlidir. Kaleciler de yaklasik 120 km hizla gelen sutlara
ani tepkiler vermeli savunmanin arasindan gecen sutlara karsi tepki siire-
leri 6nemlidir, rakip oyuncuda kalan donen toplarda da ikinci kez kaleyi
savunmast i¢in siiratli ve ¢evik olmak zorundadir. Hentbolda oyuncularda
olmasi gereken bu 6zellikler hentbolu yiiksek tempolu ve devamli olarak
oynanan bir spor dali haline getirmistir.

Hentbol diger takim branglarina benzer bir sekilde akilct ve hizli oy-
nanmasi gereken; tecriibe, teknik-taktik yeterliliklerinin yaninda temel
motorik niteliklerinin de basari i¢in 6nemli bir role sahip oldugu bir spor-
dur (Eler & Bereket, 2001). Giiniimiizde oynanan hentbol miisabakalarin-
da sert savunma yaparak kazanilan toplardan sonra hizli hiicum yaparak
golii en kisa zamanda kars1 kaleye atilmasi 6nemlidir. Bu nedenle hentbol-
cularin hiicum ve reaksiyon siiratlerinin yeterli seviyede olmasi gereklidir.
Blok iistii ve birebir atiglarda sigrayarak, kanat atislarinda diserek, pivot
atislarinda donerek ve biikiilerek atiglar yapilmakta olup bu hareketlerin
uygulanmasinda kuvvet ve hareket ¢evikligi ¢ok 6nemlidir.

Hentbol, antrenman ve miisabaka sirasinda siddetli temas sirasinda or-
taya ¢ikan kisa siireli yiiksek yogunluklu davranislara dayanabilmek icin
fiziksel egzersiz gerektiren bir takim sporudur(Bragazzi, Rouissi, Hermas-
si, & Chamari, 2020). Bir hentbol oyununun temel eylemleri arasinda gol
atislari, hiicum savunma eylemleri, sut, blok, atlama, sprint ve doniis yer
alir(Cardinale, Whiteley, Hosny, & Popovic, 2017; Ziv & Lidor, 2009).
Hentbol, giiglii etki ve agirlikli olarak kosma, atlama, sprint, ¢eviklik, sut,
blok ve itme gibi hareketler gerektiren bir olimpik takim sporudur. Hent-
bolda maksimum kas kuvveti, gii¢ (patlama giicii) ve tek ayak {lizerinde
denge kurabilme becerisi, 6zellikle atlama ve atig sirasinda teknik ve taktik
beceriler i¢in 6nemlidir. Noromiiskiiler performans becerilerinin gelistiril-
mesi profesyonel sporculara ayr1 bir avantaj saglayacaktir (Monsef Cherif,
Chaatani, Nejlaoui, Gomri, & Abdallah, 2012).

Takimlar, oyundaki topa sahip olma durumuna bagli olarak hiicum
veya savunma pozisyonlarina yerlestirilir. Hizli ataklardan veya gelis-
mis hiicum savunmalarindan geri donmek icin ortalama 22-36 saniyede
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gerceklesir. Genel olarak, oyun i¢i pozisyonlarin + 6’s1, set hiicumlar ve
savunmalar olarak adlandirilir hiicum siiresi yaklasik 14.4 saniyedir. Sa-
vunma siiresi 19.5 saniyedir(Karcher & Buchheit, 2017). Gergeklestirilen
kosu siiresi yaklasik 14,4 sn. olurken toparlanma 19,5 sn. de olarak goriil-
mektedir(Chelly et al., 2011).

Sporcularin fizyolojik ihtiyaclar1 ve enerji harcamalar1 vardir, ancak
kisa siireli, yiiksek yogunluklu davranislar goz ard1 edilir. Oyuncular, oyun
sirasinda aktivitelerini yaklasik 663.8 £ 99,7 kez degistirirler(Michalsik
& Aagaard, 2015). Hentbolun fiziksel ihtiyacglar1 topla ve rakibin oyun-
cusuyla ¢ok alakalidir ve sut atma, pas verme, aldatma yapma, yer ve yon
degistirme gibi hareket eylemlerini icerir, bu nedenle fiziksel ihtiyaglar
belirlemek ¢ok zordur. Donme, yavaglama ve hizlanma hentbolda en sik
kullanilan hareketlerden biridir, ancak bunlar enerji ihtiyacinin 6zel bir
parcasidir. Yorgunlugun nedenini netlestirmek ve dogru stratejiyi gelis-
tirmek icin oyunun gereksinimlerini bilmek ve yiik ile dinlenme oranina
dikkat etmek gerekir(Michalsik & Aagaard, 2015).

Isabetli sut performansi sporcular i¢in dnemli bir kriterdir (Savas ve
ark. 2018). Bu c¢alisma hentbol sporcularinin ¢esitli motorik 6zellikleriyle
beraber atig isabet oranini inceleyerek siirat ve ¢evikligin sut isabet geli-
simdeki 6nemi ortaya konulacaktir. Ayni zamanda yerli ve yabanci spor-
cular arasindaki farka bakarak kii¢iik yastan itibaren 6grencilerin hangi
egitimleri almas1 gerektigini belirlenmesidir.

Bu calismanin amaci, Tiirkiye Erkekler Hentbol siiper liginde miica-
dele eden yerli ve yabanci hentbolcularin siirat, ¢eviklik, aerobik kapasite
ve sut isabet orani seviyelerini belirleyerek yerli ve yabanci oyuncular ara-
sindaki farklar ortaya koymaktir. Ayrica bu sonuglar Tiirkiye’de oynayan
yabanci uyruklu oyuncularin motorik 6zellikler agisindan tercih edilmesin-
deki sebeplerin belirlenmesi amaglanmistir.

YONTEM
Arastirmanmin Modeli

Arastirmada tarama arastirma modeli icerisinde kesitsel model kulla-
nilmistir. Bir konuyu ya da olaya iliskin katilimcilarin goriislerinin ya da
ilgi, beceri, yetenek, tutum vb. 6zelliklerinin belirlendigi genellikle diger
arastirmalara gore gorece daha biiylik 6rneklemler iizerinde yapilan arag-
tirmalara tarama arastirmalar1 denir (Fraenkel, Wallen, ve Hyun, 2006)

Arastirmanin Calisma Grubu

Arastirmaya 2020-2021 sezonunda Tiirkiye Hentbol Erkekler Siiper
Liginde farkli takimlarda oynayan 44 yerli ve 35 yabanci oyuncudan olus-
maktadir. Tiim oyuncular siirat, ¢eviklik, dayaniklilik, kuvvet ve teknik
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beceriler olarak degerlendirmeye alinmistir. Calismaya katilan oyuncular
goniillii olarak dlgiimlere katilma kosulu aranmaistir.

Veri Toplama Aracg ve/veya Teknikleri
Boy uzunlugu él¢ciimii

Incelemeye katilan sporcularin boy uzunluklari, 0.01 cm hassasiyette
olan boy skalasi ile 6l¢iilmiis olup, Boy uzunluklarinin; anatomik durusta,
ayaklar ¢iplak bir sekilde, ayak topuklarini birlestirerek, nefeslerinin tutul-
mus, bas frontal bir diizlemde, bas {istii tablasi verteks noktasina gelecek
durumda sekil alindiktan sonra 6l¢tim alinmistir. Alinan 6l¢iim cm cinsin-
den kayit altina alinmistir(Mackenzie, 2005)

Kilo ol¢iimii

Agirlik 6l¢iimii ise yine yalin ayak 0,1 kg hassasiyetle dl¢iim yapan
dijital baskiille yapilmistir. Deneklerin 6l¢limii yalin ayak, sort ve tigort ile
yapilmistir(Mackenzie, 2005).

20 Metre siirat testi

0-10-20-30 metre 4 kapili siirat kosu testinde olumsuzluklarini en aza
indirmek salonda parke zeminde test parkuru kurulmustur. Denek grupla-
rinin 20 metre degerleri alinmstir. Diger dereceler ek olarak kayit altina
alinmustir. Isaretlenen yerlere 0.01 (sn) hassasiyeti dl¢iim yapan kablosuz
fotoseller her kapiya yerlestirilerek parkur hazirlanmistr. Parkur hazirlan-
diktan sonra sporculara parkur hakkinda teorik olarak bilgi verilmis ve
uygulamali olarak gosterilip, Sporculara 1sinma ve stretching hareketleri
icin yeterli zaman verilmistir. Daha sonra 6l¢limlere katilan sporcular sira
ile baglangi¢ ¢izgisindeki kablosuz fotoselin bir metre gerisinde durarak
yiiksek ¢ikis pozisyonunda hazir oldugunda maksimum hizda teste bagla-
miglardir. Baglangic¢ ve bitig arasinda 20 metrede kablosuz fotoseller oto-
matik olarak olgtimleri gergeklestirilmistir. Her sporcudan 2 adet parkur
Ol¢timil alinip, Tekrar aralarinda ise kalp nabiz atim sayisinin normal de-
gerlere gelmesi beklenilmistir. Alinan 2 6l¢iim skorlarda katilimcilar adina
dlciim ¢izelgesine kaydedilmistir. Istatistiklerde 20 metrede alinan en iyi
skor kullanilmistir(Koparan, 2007).

Hexagonal testi

Amag cevikligi 6l¢mektir. Kenarlar1 66 cm olan altigen seklinde bir
parkur olusturulur. Baslangi¢ noktasi altigenin ortast olarak kabul edilir.
Kenarlar A, B, C, D, E ve F olarak isimlendirilir. Yiiz hep A noktasina
doniik olarak sporcular diger kenarlara gidip ortaya gelirler. 2 tur 3 tekrar
seklinde yapilir ve en iyi siire kaydedilmistir(Hazar, 2009).



Hareket ve Antrenman Bilimleri Alaninda Arastirmalar ve Degerlendirmeler * 11

Sekil 2. Hexagonal testi

ilinois testi

Diiz bir ¢izgi lizerinde eni 5 m, boyu 10 m ve orta kisminda 3.3 m
araliklarla dizilen {i¢ koniden olusan test parkuru, sentetik zeminli futbol
sahasina kurulmustur. Test parkuru 10 m’de bir 180° doniisler icermekte-
dir. Toplamda 40 m diiz, 20 m koniler arasindan yapilan kosulardan olug-
maktadir. Test parkurunun baslangig¢ ve bitis kisimlarina iki kapil fotosel-
li elektronik kronometre sistemi (Newtest Powertimer 300) yerlestirildi.
Katilmecilara diisiik siddette 5-6 dakikalik 1sinma ve germe egzersizleri
yaptirilmistir. Teste baglamadan 6nce katilimcilara parkurun tanitilmasi ve
gerekli agiklamalar yapilmasinin akabinde diigiik tempolu 2-3 deneme uy-
gulamasina izin verilecektir. Katilimcilar teste ayakta ¢ikis pozisyonunda
baslayacaklar. Parkuru tamamlama siiresi saniye cinsinden kayit edilecek.
Test iki kez tekrar ettirilmis ve en iyi sonug kayit altina alinmistir(Karaca-
bey, 2013).

3.3m

3.3m 10 metres

3.3m

5 metres o
Start Finish

Sekil 3. Ilionis testi

T testi

T testi, 10 metre uzunlugu ve 10 metre genisligi olan bir alanda T sek-
linde olusturulmus 4 temas noktasindan olusmaktadir. Denegin bu temas
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noktalar1 arasinda farkli yonlere, farkli sekillerde hareket etmesini gerek-
tiren bir seriyi en kisa siirede tamamlamasi amaglanir. Bu testin diger ce-
viklik testlerinden farki denek daima ayni yone bakar. Yon degistirme igini
saga ve sola kayma adimlariyla ya da geriye kosarak yapar. Bu test ikiser
adet 90 derecelik ve 180 derecelik doniisiin yani sira, 10 m ileri, 10 m saga,
10 m sola ve 10 m geriye olmak iizere toplamda 40 metrelik bir mesafenin
kat edilmesini gerektirir(Karacabey, 2013).

cld sm sl 3 m do

Al

Sekil 4. T testi

505 T testi

Bu test 15m uzunlugundaki bir parkurun son 5m’lik kisminin gidis
ve doniisii arasindaki siirenin Ol¢iilmesinden ibarettir. Kisa siireli ve ol-
dukea basit uygulanabilir olmasina ragmen hareket kalib1 dnceden belli
oldugu icin ¢evikligin bilissel unsurlar1 hakkinda bilgi vermez. Daha ¢ok
ivmelenme, durma ve yon degistirme gibi beceriler hakkinda bilgi verir.
Testin baslangi¢ noktasindan itibaren ilk 10m i¢indeki siire test skoruna
dahil edilmez. Daha sonraki S5Sm’lik mesafe ilk olarak gecildiginde zaman
cinsinden kaydedilmeye baglanir, ayn1 mesafenin doniisiinde ise kayit son-
landirilir(Terblanche ve Venter, 2009).

ting gies

Sekil 5. 505 T testi
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Teknik beceri testi

Hentbol kalesinde direklere 50 cm mesafede yatay ve dikey ¢izgiler
cekilerek kale 8 bolgeye ayrilir. Koselere 5 puan ortada kalan bolimlere
3 puan ve kalenin tam ortasindaki boliimde O puan olarak belirlenmistir.
Sporcular kaleye 11 m mesafedeki toplar1 alarak 9 metreden sigrayarak
kale sut atmalar1 istenecektir. Sutlarin hepsi kayit altina alinmigtir(Hira-
man, 2012).

Spts

3 pts

S pts 3 pts Spts

~ coees )
CCCCe —

3o alis

Sekil 6. Teknik beceri testi

20m Mekik Kosu Testi (MKT)

MKT testi Leger ve Lambert (1982) 6nerisine bagli olarak uygulan-
mistir. Kosu hizi sinyalleri Sportexpert Test Timer (italya) tempo iiretici
cihaz ile kontrol edilmistir. Test 8.5 km/s hizla baglatilip her bir dakikada
0.5 km/s arttirnlmigtir. Katilimcilardan her sinyalde 20m kat etmeleri isten-
mistir. Katilimcilar sinyal sesi geldigi halde ii¢ defa iist iiste 20m mesafeyi
tamamlayamadiklarinda test sonlandirilmistir. Katilimeilarin tahmini VO-
2maks degerleri Leger ve arkadaglarinin (1988) 6nerdigi formiil ile hesap-
lanmistir(Giirses ve Akalan, 2018).

Dikey Sicrama ve Giig Testi

Katilimcilar dikey sigrama testine eller belde, statik durus pozisyonun-
da ve ayaklar diiz olacak sekilde basladilar. Asagiya dogru hizla ¢okiisiin
hemen ardindan yukariya dogru ellerini birakmadan patlayict kuvvetlerini
kullanarak sigramalari istendi. Katilimcilara miimkiin oldugu kadar yiik-
sege sicramalari talimati verildi (Hikkinen, Alen, & Komi, 1985). Olgiim-
ler alinirken dikey sigrama igin altin standart olarak kabul edilen kuvvet
platformlariin yerine kullanilabilecegini gosterilen MyJump akilli telefon
uygulamasi kullanilmistir(Turgut, Ozkurt Coban, ve Gelen, 2018)

Verilerin Toplanmasi

Arastirma 2020 — 2021 yil1 hentbol siiper ligi sezon ortasinda fiziksel
kapasite ve performans verilerinin en iyi oldugu diisiiniilen donemde test
ve Ol¢iimler gerceklestirilmistir. Goniilliilere ¢caligmanin amaci ve énemi
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hakkinda bilgi verilerek yapilan test ve olglimler i¢in uygulama istekleri
ve motivasyon diizeyleri ylikseltilmistir. Katilimcilara yapilan test ve 6l-
¢limlerin nasil yapilacagi ayrintili bir sekilde anlatilip uygulamali olarak
gosterilmistir. Katilimceilarin antropometrik ol¢iimlerinden sonra, testlere
baglamadan once 15 dakikalik 1sinma siiresi verilmistir.

Calisma Necmettin Erbakan Universitesi Sosyal ve Beseri Bilim-
ler Bilimsel Arastirmalar Etik Kurulu Bagkanligiin 18.12.2020 tarih ve
2020/132 nolu izin karari ile gergeklestirilmistir (EK-1).

Verilerin Analizi

Caligmada iki grubun ¢esitli performans dl¢iim testleri arasindaki far-
ki belirlemek i¢in bagimsiz 6rneklem t testi kullanilmistir. Verilerin tanim-
layict istatistik olarak aritmetik ortalama, standart sapma, maksimum ve
minimum degerleri kullanilmustir.

Farkli degiskenler ile Tiirk ve yabanci sporcular arasinda fark: belirle-
mek amaci ile T-Testi kullanilmistir. Analiz islemi 6ncesinde T-testi varsa-
yimlari kontrol edilmistir. Bu varsayimlar, normal dagilim ve homojenlik-
tir. Ik olarak verilerin normal dagilimini basiklik ve ¢arpiklik degerleri ile
kontrol edilmistir. Basiklik ve carpiklik degerlerin -1.5 ile +1.5 araliginda
olmas1 beklenmektedir(Fidell, Tabachnick, Mestre, veFidell, 2013). Elde
edilen bulgular incelendiginde verilerin normal dagilim gosterdigi goriil-
mistiir. Bir diger varsayim olan homojenlik ise katilimcilarin homojen ola-
rak dagiliminm ifade etmektedir. Homojenlik varsayimi Levene’s testi ile
kontrol edilmektedir. Levene’s testi bulgularinin istatistiksel olarak anlam-
11 olmamas1 gerekmektedir (p>.05). Levene’s testi bulgular1 incelendiginde
anlamli farkin olmadig1 goriilmiis ve gruplarin homojen dagilim gosterdigi
tespit edilmistir.

29 Yas ve Ustii Tiirk ve yabanci sporcular ile 28 Yas alt1 Tiirk ve yaban-
c1 sporcular arasinda degiskenlere gore farkin belirlenmesi igin verilerin
varsayimlart kontrol edilmistir. Normal dagilim bulgularina gore basiklik
ve carpiklik degerlerinin -1.5 ile +1.5 araliginda olmadig1 belirlenmistir.
Bir diger varsayim bulgular1 olan homojenlik bulgular1 (Levene’s testi)
istatistiksel olarak anlamli bulunmustur. Bu bulgulara gére parametrik ol-
mayan testlerden Mann-Whitney U testi kullanilmistir.
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Bulgular
Tablo 1. Katilimcilarin Tammlayict Istatistik Tablosu
N X Ss Min Max D
Yabanct 35 2966  3.98 .
Yas (yil)  Sporcu 17.00 44.00 .00
Tirk Sporcu 44 25.23 4.81
Yabanct
35 189.11 5.44
Boy (cm) Sporcu 176.00 202.00 .73
Tirk Sporcu 44 188.64 6.37
Yabanct
35 91.23 9.67
Kilo (kg) Sporcu 70.00 138.00 .81
Tirk Sporcu 44 91.86 12.48
Viicut Yabanct

Kitle Sporcu 3 2546 1.88 21.91 36.67 .60

Indeksi  Tiirk Sporcu 44 25.74 2.53

Katilimcilarin tanimlayica istatistik bulgulari incelendiginde yabanci
sporcularin yas ortalamalar1 X=29.66 iken Tiirk sporcularin yas ortala-
malar X=25.23 olarak belirlenmistir. Yabanc1 sporcularin boy ortalama-
lar1 X=189.11, Tiirk sporcularin boy ortalamalar1 X=188.64 oldugu tespit
edilmistir. Kilo ortalamalarma bakildiginda ise yabanci sporcularm kilo
ortalamalar1 X=91.23 Tiirk sporcularin kilo ortalamalar1 X=91.86 oldugu
gdzlemlenmistir. Son olarak viicut kitle indeks (VKI) bulgularina gore ya-
banci sporcularin ortalamalar1 X=25.46, Tiirk sporcularin VKI ortalamalari
X=25.74 olarak belirlenmistir.

Tablo 2. Katilimcilarin Ceviklik Testlerine Géore Gruplar Arast Fark Tablosu

N X Ss t P

Yab S 35 12.50 1.00

Hexagonal (sn) abanet sporeu -1.91 .06
Tiirk Sporcu 44 13.11 1.65

illionis (sn) Yabanc1 Sporcu 35 15.09 0.95 280 o1
Tiirk Sporcu 44 15.75 1.10
Yab S 35 2.29 0.19

505 T (sn) abanct Sporcu -36 72
Tiirk Sporcu 44 2.30 0.18
Yabanc1 Sporcu 35 9.85 1.08

T-Test (sn) -.07 94
Tiirk Sporcu 44 9.87 1.27

Tablo 2 incelendiginde katilimcilarin illionis testlerinde istatistiksel

olarak anlamli fark tespit edilmigtir (tvb(m: -2.80, p<.05). illionis testi
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bulgularina gore Tiirk sporcularin, yabanci sporculara gore daha yiiksek
derecelere sahip oldugu tespit edilmistir. Hexagonal (7, = -1.91, p>.05),

505T (t(m: -.36, p>.05) ve t-test (t(m: -.07, p>.05) testlerinde istatistiksel
olarak anlamli fark belirlenmemistir.

Tablo 3. Katilimcilarin Siirat Testine Gore Gruplar Arast Fark Tablosu

N X Ss t p
20 Metre Yabanci Sporcu 35 3.07 0.28 2 o
(sn) Tiirk Sporcu 44 3.09 0.32

Tablo 3 incelendiginde 20 metre testi bulgularina gore istatistiksel ola-
rak anlamli fark belirlenmemistir (tm)= -.23, p>.05).

Tablo 4. Katilimcilarin Aerobik Testine Gore Gruplar Arast Fark Tablosu

N X Ss t )/
MaxVo2(ml/  Yabanci Sporcu 35 47.68 5.24 7 43
min/kg) Tiirk Sporcu 44 46.90 4.56 ’ )

Katilimcilarin aerobik testi bulgularina gore istatistiksel olarak fark
goriilmemistir (¢..,= .71, p>.05).

an

Tablo 5. Katilimcilarin Dikey Sigrama Testine Gore Gruplar Arasit Fark Tablosu

N X Ss t y
Dikey Yabanci Sporcu 35 38.00 5.62 206 04"
Sigrama Cm  Tiirk Sporcu 44 3551 5.09 ' )
Dikey Yabanci Sporcu 35 3214.63 598.81
i 2 .02
f’\;f)rama GUS Tk Sporcu 44 2884.18 649.18 33 0

Tablo 5 incelendiginde katilimeilarin dikey sigrama cm (¢ = 2.0,
p<.05) ve dikey sigrama gii¢ (7= 2.33, p<.05) testi bulgularinda istatis-
tiksel olarak anlamli fark tespit edilmistir. Dikey sigrama cm bulgularinda
yabanci sporcularin Tiirk sporculara gore daha iyi diizeyde olduklar1 go-
rilmiistiir. Dikey sicrama gii¢ bulgularinda da yabanci sporcularin Tiirk
sporculara gore daha yiiksek ortalamalara sahip oldugu belirlenmistir.
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Tablo 6. Katilimcilarin Beceri Testine Gore Gruplar Arast Fark Tablosu

X

N Ss t D
Beceri Testi 5 Yabanci Sporcu 35 30.71  9.64 3181 00"
Puan Tiirk Sporcu 44 2227 991 ) ]
Beceri Testi 3 Yabanci Sporcu 35 8.14 5.57 17 09
Puan Tiirk Sporcu 44 10.16  4.85
Beceri Testi Yabanct Sporcu 35 39.00 531 429 00"
Toplam Puan Tiirk Sporcu 44 3236 7.82 ) ]

Katilimcilarin beceri testi puanlari incelendiginde 5 puan (t,=3.81,

p<.05) ve toplam beceri puanlarinda (z

(77)

= 4.29, p<.05) istatistiksel olarak

anlamli fark goriilmiistiir. Beceri testinden 5 puan almada yabanci spor-
cularm Tiirk sporculara gore daha iyi oldugu goriilmustiir. Toplam beceri
puanlarinda ise yabanci sporcularin ortalamalart Tiirk sporcularin toplam
beceri puani ortalamalarina gore daha yiiksek oldugu belirlenmistir.

Katilimcilarin beceri testinden 3 puan almada istatistiksel olarak an-
-1.72, p>.05)

lamli fark goriillmemistir (t(77)=

Tablo 7. 29 Yas Alt: ve Ustii Tiirk Sporcularin Mann-Whitney U Testi Sonuglart

N X Ss S.0 S.T U )4
28 Yas ve Alt1 32 22.78 2.88 16.50 528.00 "
. . Yas .00 .00
29 Yas ve Ustl 12 31.75 1.82 38.50 462.00
28 Yas ve Alt1 32 187.84 6.37 21.09 675.00
. Boy 147.00 .24
29 Yas ve Ustii 12 190.75 6.11 26.75 315.00
28 Y Alt . . 20. 42.
as ve ) 1“ Kilo 32 90.13 13.20 0.08 642.50 11450 04"
29 Yas ve Ustii 12 96.50 9.29 28.96 347.50
28 Y: Alt . . .
as ve A 1 VKi 32 2546 2.73 20.22  647.00 119.00 05
29 Yas ve Ustii 12 11.69 1.77 28.58 343.00
28 Y: Alt . .
as ve A 1 20 Metre 32 3.05 33 20.50 656.00 12800 .09
29 Yas ve Ustl 12 3.20 .25 27.83  334.00
28 Y Alt . . .
as ve > 1 illionis 32 15.68 1.12 21.66 693.00 165.00 48
29 Yas ve Ustii 12 1593 1.04 2475  297.00
28 Yas ve Alt1 32 12.88 1.76 20.38  652.00
.. Hexagonal 124.00 .07
29 Yas ve Ustii 12 13.72 1.19 28.17 338.00
28 Yas ve Alt1 32 2.28 17 21.19  678.00
. 505T 150.00 .27
29 Yas ve Ustii 12 2.36 21 26.00 312.00
28 Yas ve Alt1 32 9.73 1.31 20.67 661.50
. T-Test 133.50 .12
29 Yas ve Ustl 12 10.26 1.12 27.38 328.50
28 Yas ve Alt1 MaxVo? 32 47.35 4,71 24.08 770.50 141.50 18
29Yasve Ustii Y07 12 4569 406 1829 219.50 R
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28 Yas ve Al Dikey 32 3603 530 2406  770.00
29 Yas ve Ustii ~ Si¢rama 142.00 .19

o 12 3415 437 1833  220.00

28 Yas ve Al Dikey 30 284644 66732 21.67 693.50
et Slgrama 165.50 .49

29Yagve Ustli - 2 . 12 298483 61423 2471 29650

28 Yas ve Alt1 Beceri 32 21.88 9.98 22.05 705.50

e Testi 5 177.50 .70
29 Yas ve Ustii Puan 12 2333 1008 2371 28450
28 Yas ve Alt1 Beceri 32 10.03 5.03 22.14  708.50

o Tost3 180.50 .76
29 Yagve Ustii ~ ‘estl 12 1050 452 2346 281.50

Puan
28 Yas ve Alt1 Beceri 32 31.81 7.48 21.66  693.00
Tt i 165.00 .48
29 Yagve Ustii ~ Test 12 3383 885 2475 297.00
Toplam

Tablo 7 incelendiginde 28 yas alt1 Turk sporcular ile 29 yas Ustii Tiirk
sporcularm arasinda yas (U=.00, p<.05) ve VKI (U=119.00, p<.05) degis-
kenlerinde istatistiksel olarak anlamli fark tespit edilmistir. 29 yas ve Ustii
Tiirk sporcularin yasa gore, 28 yas ve alt1 Tiirk sporculara gore ortalama
olarak daha iyi oldugu goriilmiistiir. Kilo degiskenine gore 29 yas ve istii
sporcularin ortalamalari, 28 yas ve alt1 sporcularin ortalamalari daha yiik-
sek oldugu belirlenmistir. VKI degiskenine gore 28 yas ve alt1 Tiirk spor-
cularm, 29 yas ve iistii sporculara gore ortalamalar1 daha yiiksek olarak
tespit edilmistir.

Boy, 20 metre, illionis, hexagonal, 505 T, T-Test, MaxVo2, Dikey si¢-
rama cm, dikey sigrama gii¢, beceri tesri 5 puan, beceri testi 3 puan ve
toplam beceri puanlarimin 28 yas ve alt1 Tiirk sporcular ile 29 yas ve {stii
sporcular arasinda istatistiksel olarak anlamli fark goriillmemistir.

Tablo 8. 29 Yas Alt: ve Ustii Yabanci Sporcularin Mann-Whitney U Testi Sonug-

lart
N X Ss S.0 S.T U D
28 Yas ve Alt1 15  26.33 1.35 8.00 120.00 "
. . Yas .00 .00
29 Yas ve Ustii 20  32.15 3.42 25.50  510.00
28 Yas ve Alt1 15 188.53 6.58 16.27 244.00
PVET  Boy 12400 39
29 Yas ve Usti 20 189.55 4.54 19.30 386.00
28 Y Alt . . . .
as ve A 1 Kilo 15 87.93 6.58 13.53  203.00 23.00 03°
29 Yas ve Ustii 20  93.70 4.54 21.35 427.00
28'Y Alt . . . .
as ve Alt1 VKi 15 24.65 1.81 13.17  197.50 77 50 02

29 Yas ve Ustii 20  26.07 1.77 21.63 432.50
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28 Yas ve Alt 15 3.05 29 1737 260.50
BVEAT 0 Metre 737 140.50 75
29 Yas ve Ustii 20 3.09 28 1848 369.50
28 Yas ve Al . . . . .
ayve Al 15 15.03 90 1780 267.00 o
29 Yas ve Ustii 20 1514 100 1815 363.00
28 Yas ve Alt1 15 1244 99 17.40  261.00
... Hexagonal 141.00 .76
29 Yas ve Ustii 20 1255 1.04 1845  369.00
28 Yas ve Al 15 227 18 16.80  252.00
o 505T 132.00 .55
29 Yas ve Ustii 20 230 20 18.90  378.00
28 Yas ve Alt1 15 9.75 1.19 16.87 253.00
. .. T-Test 133.00 .57
29 Yas ve Ustii 20 9.92 1.01 18.85  377.00
WYasveAll 15 4871485 2020 30300 o
29 Yas ve Ustii " 2x "0 20 4691 552 1635 327.00 R
28 Yas ve Ali  Dikey 15 3993 516 2147 322.00
29 Yagve Ustii  Storama oo oo s 540 30800 000 08
o . . . .
28 Yasve Alti  Dikey 15 3318.80 579.84 19.90 298.50
sty Sigrama 121.50 .34
29 Yas ve Ustii G§g 20 313650 61558 16.58 33150
28 Yasve Al Beceri Testi 15 30.67 842  18.03 270.50
o 149.50 .99
29 Yas ve Ustii 5 Puan 20 3075 1067 17.98  359.50
28 Yas ve Alti  Beceri Testi 15 7.80 SI7 1750 26250 o
29 Yas ve Ustii 3 Puan 20 8.40 5.97 18.38  367.50 ' '
28 Yas ve Alt1 ; i 15 38.47 4.94 17.13  257.00
Beceri Testi 137.00 66

29 Yas ve Ustii  Toplam 20 39.40 5.67 18.65 373.00

Tablo 8 incelendiginde 28 yas ve alt1 yabanc1 sporcular ile 29 yas ve
iistll yabanci sporcular arasinda yas (U=.00; p<.05), kilo (U=83.00; p<.05),
ve VKI (U=77.50; p<.05) degiskenleri arasinda istatistiksel olarak anlamli
fark goriilmiistiir. Yas degiskenine gore 29 yas ve iistii yabanci sporcularin
28 yas ve alt1 sporcularin ortalamalarina gore daha yiiksek oldugu belirlen-
mistir. 29 yas ve iistii yabanci sporcularin, 28 yas ve alt1 yabanci sporculara
gore kilo ortalamalar1 daha yiiksek olarak tespit edilmistir. VKI degiske-
nine gore 29 yas ve iistli yabanci sporcularin, 28 yas ve alti sporcularin
ortalamalar1 daha yiiksek oldugu goriilmiistiir.

28 yas ve alt1 yabanci sporcular ile 29 yas ve {istii yabanci sporcular ile
boy, 20 metre, illionis, hexagonal, 505 T, T-Test, MaxVo,, Dikey sigrama
cm, dikey sicrama gii¢, beceri testi 5 puan, beceri testi 3 puan ve toplam
beceri puanlar1 arasinda istatistiksel olarak anlamli fark belirlenememistir.
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Tablo 9. 29 Yas Alt: Tiirk ve Yabanct Sporcularin Mann-Whitney U Testi Sonug-

lar
N X Ss S.0 S.T U Y4
Tiirk Sporcu 32 2278 2.88 18.69  598.00 "
Yas 70.00 .00
Yabanc1 Sporcu 15 26.33 1.35 35.33  530.00
Tiirk Sporcu 32 187.84 6.37 23.80 761.50
Boy 233.50 .88
Yabanc1 Sporcu 15 188.53 6.58 2443 366.50
Tirk S 2 1 13.2 24.64 .
tirk Sporcu Kilo 3 90.13 3.20 6 788.50 21950 64
Yabanct Sporcu 15 87.93 11.34  22.63 339.50
Tirk S . . . . .
tirk Sporcu VKi 32 2546 2.73 25.59 819.00 189.00 24
Yabanct Sporcu 15 24.65 1.81 20.60 309.00
Tirk S . . . 55.00
OSPOIE o Metre 52 05 3323397 227.00 .77
Yabanct Sporcu 15 3.05 .29 24.87 373.00
Tirk S . . . . 846.00
SPOTe onis 02 1968 1122644 162.00 .08
Yabanct Sporcu 15 15.03 .90 18.80  282.00
Tiirk Sporcu 32 12.88 1.76 24.63  788.00
Hexagonal 220.00 .64
Yabanc1 Sporcu 15 1244 .99 22.67  340.00
Tiirk Sporcu 32 2.28 17 2420 774.50
505T 233.50 .88
Yabanc1 Sporcu 15 2.27 18 23.57 353.50
Tirk Sporcu 32 9.73 1.31 24.05 769.50
T-Test 238.50 .97
Yabanci Sporcu 15 9.75 1.19 2390 358.50
Tirk Sporcu 5 32 4735 4.71 22.56  722.00 194.00 29
Yabanct Sporcu MAXVO2 5 4gg1 485 2707 406.00 Al
Tiirk Sporcu Dikey 32 36.03 530 2141 685.00
Yabanei Sporeu SIHMA o 40 03510 953 44300 00 00
Cm . . . .
Tiirk Sporcu Dikey 32 2846.44 667.32 20.84 667.00
Yabanct Sporeu  SITAMA o yy0 00 57984 3073 46100 00 2
Giig . . . .
Tiirk Sporcu Beceri 32 21.88 998  20.28 649.00
Vabanei Sporeu TESUS o g0 0 gy 3103 47000 2HO0 O
Puan ) ) ) )
Tiirk Sporcu Beceri 32 10.03 5.03 2595 830.50
Testi 177.50 .15
Yabaner Sporeu. et 305 780 517 1983 29750
uan
Tirk Sporcu Beceri 32 31.81 7.48 19.98  639.50
Yabanet Sporcu  Testi 15 3847 494 3257 4ggso 10 007
Toplam ' ' ) )

29 yas ve alt1 Tiirk ve yabanci sporculart ile yas (U=70.00; p<.05), di-
key sigrama gii¢ (U=139.00; p<.05), beceri testi 5 puan (U=121.00; p<.05)
ve toplam beceri testi puanlari arasinda istatistiksel olarak anlaml fark be-
lirlenmistir. Yas degiskenine gore yabanci sporcularin tiirk sporcularin orta-
lamalarindan daha yiiksek oldugu belirlenmistir. Yabanci sporcularin dikey
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sicrama gii¢ ortalamalari, tiirk sporcularin dikey sigrama gii¢ ortalamalarina
gore daha yiiksek oldugu goriilmiistiir. Beceri testi 5 puan almaya gore ya-
banc1 sporcularn ortalamalari, tiick sporcularin ortalamalarina gore daha iyi
puan aldiklar1 gdriilmistiir. Yabanci sporcularin toplam beceri puanlari, Tiirk
sporcularm toplam beceri puanlarina gore daha iyi oldugu tespit edilmistir.

29 yas ve alt1 Tiirk ve yabanci sporculari ile boy, kilo, VKI, 20 metre,
illionis, hexagonal, 505 T, T-Test, MaxVo2, dikey sigrama cm ve beceri
testi 3 puan arasinda istatistiksel olarak anlamli fark goriilmemistir.

Tablo 10. 29 Yas ve Ustii Tiirk ve Yabanci Sporcularin Mann-Whitney U Testi

Sonuclart
N X Ss S.0 S.T U r
Tiirk Sporcu 12 31.75 1.82  16.58 199.00
Yas 119.00 .97
Yabanc1 Sporcu 20 32.15 3.42 16.45 329.00
Tiirk Sporcu 12 190.75 6.11 17.08  205.00
Boy 113.00 .79
Yabanc1 Sporcu 20 189.55 4.54 16.15  323.00
Tiirk Sporcu 12 . 2 18.1 217.
P Kilo 96.50° - 9.29 8.13 750 100.50 .45
Yabanct Sporcu 20 93.70 7.59 1553  310.50
Tiirk S .
irk Sporcu VKi 12 2649 1.77  18.17 218.00 100.00 44
Yabanct Sporcu 20  26.07 1.77 1550 310.00
Tiirk S . . . .
iirk Sporcu 20 Metre 12 3.20 25 18.63  223.50 94.50 3
Yabanct Sporcu 20 3.09 28 15.23  304.50
Tiirk S . . . . .
irk Sporcu illionis 12 15.93 1.04 20.83 250.00 68.00 04"
Yabanc1 Sporcu 20 15.14 1.00  13.90 278.00
Tirk Sporcu 12 13.72 1.19  21.83 262.00 .
Hexagonal 56.00 .01
Yabanc1 Sporcu 20 12.55 1.04 1330 266.00
Tiirk Sporcu 12 236 21 17.92  215.00
505T 103.00 .51
Yabanct Sporcu 20 2.30 .20 15.65 313.00
Tiirk Sporcu 12 10.26 1.12 1838 220.50
T-Test 97.50 .38
Yabanc1 Sporcu 20 9.92 1.01 15.38 307.50
Tiirk Sporcu MaxVo2 12 4569 406 1529 183.50 10550 57
Yabanci Sporcu axvo 20 4691 552 1723 34450 o0
Tiirk Sporcu Dikey 12 34.15 437 1421 170.50
9250 .28
Yabanci Sporcu  SigramaCm 20 36.55 564 17.88 357.50
Tiirk Sporcu Dikey 12 2984.83 614.23 14.75 177.00
. 99.00 .41
Yabanci Sporcu  Sigrama Giig 20 3136.50 615.58 17.55 351.00
Tiirk Sporcu Beceri Testi 12 23.33 10.08 12.54 150.50
72.50 .06
Yabanci Sporcu 5 Puan 20 30.75 10.67 18.88 377.50
Tirk Sporcu Beceri Testi 12 10.50 4.52 18.75 225.00
93.00 .29
Yabanci Sporcu 3 Puan 20 8.40 5.97 15.15 303.00
Tirk S i i 12 3383 885 12.67 152.00
urk Sporcu Beceri Testi 74.00 07

Yabanci Sporcu  Toplam 20 39.40 5.67 18.80 376.00
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Tablo 10 incelendiginde 29 yas ve listii Tiirk ve yabanci sporcularin il-
lionis (U=68.00; p<.05) ve hexagonal (U=56.00;p<.05) arasinda istatistik-
sel olarak anlamli fark tespit edilmistir. Tiirk sporcularin illionis degerleri,
Tiirk sporcularin illionis degerlerine gore daha iyi oldugu goriilmiistiir.
Hexagonal degerler incelendiginde ise Tiirk sporcularin ortalamalari, ya-
banci sporcularin ortalamalarina gore daha yiiksek oldugu tespit edilmistir.

29 yas ve iistii Tiirk ve yabanci sporcularin yas, boy, kilo, VKI, 20
metre, 505 T, T-Testi, MaxVo2, dikey sigrama cm ve gii¢, beceri testi 5
puan, beceri testi 3 puan ve toplam beceri puanlar1 arasinda istatistiksel
olarak anlamli fark goriilmemistir.

Tartisma

Katilimcilarin tanimlayicr istatistik bulgulari incelendiginde yabanci
sporcularin yas ortalamalar1 X=29.66 iken Tiirk sporcularmn yas ortalama-
lar1 x=25.23 olarak belirlenmistir. Yas sporcularda performans agisindan
onemli etkileri oldugu bilinmektedir ( Yiiksel ve Aydos, 2018). Profesyo-
nel hentbolcular iizerine yapilan arastirmalarda, Milli takim sporcularmin
yas ortalamalarini 24,13+3,98 yas ve genel olarak {ist diizey hentbolcularin
yas ortalamasinin 24,86+5,94 yas, olarak tespit edilmistir (Sentiirk, 2016).
Arabaci (2008) Elit erkek hentbolculari yas ortalamalarinin 24,5 yas olarak
bildirmislerdir. Diinyada ki Milli takimlar ve elit takimlar diizeyindeki yas
ortalamalar1 incelendiginde ise Gorostiaga ve ark. (2005) ispanya hent-
bol milli takiminin yas ortalamalarimin 31,00 yas, Alman hentbol siiper lig
sampiyonu THW Kiel ve Isvigre hentbol siiper ligi sampiyonu TUSEM
Essen takimlari arasinda karsilastirmalarda yas ortalamalart THW Kiel
icin 26.6 yas TUSEM Essen i¢in ise 27.7 yas olarak bulunmustur (Ma-
dou, 2020). Chaouachi ve ark. (2009) Tunus ligi oyuncularinin performans
ozelliklerini inceledikleri ¢calismada yas ortalamalarinin 24,3 yas olarak
bildirmislerdir. Hirvat hentbolcularin yas ortalamalarini 26,4 yas Hirvatis-
tan siiper lig sampiyonu olan takima yaptig1 ¢aligmada yas ortalamalarini
26,9 yas olarak tespit etmislerdir(Spori§ ve ark., 2010; Vuleta ve Grui¢,
2009). Japon hentbolcular i¢in 26,10 yas Koreli hentbolcular i¢in 25,00 yas
Kuveytli hentbolcularin 26,34 yas Suudi Arabistanli hentbolcularin 25,7
yas olarak bildirmislerdir (Hasan ve ark., 2007). Profesyonel hentbolcula-
rin (n:67) katildig1 bagka bir ¢aligmada da ise hentbolcularin yag ortalama-
larin1 25,24+44,27 yas, olarak belirtilmistir(Eler ve Eler, 2018). Debanne,
Laffaye, ve Trouilloud (2018) yaptiklar1 ¢alismada Almanya ve Fransa’da
en list ligde miicadele eden elit hentbolcularin yas ortalamalarint Alman
ligindeki sporcular icin 28,8 yas Fransiz ligindeki sporcular i¢in 27,5 yas
olarak tespit edilmistir. Yunanistan 1. Lig hentbolcularin yas ortalamalarimi
23,96+2,79 yas belirtmislerdir(Torres-Luque ve ark., 2016). Profesyonel
hentbolcularin yas agisindan incelendiginde, literatiirdeki ¢alismalarla ca-
lisma bulgulariyla benzerlikler géstermektedir. Bu sonuglar farkl tilkeler
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ve Tiirkiye’deki hentbol brangmin en {ist liglerinde oynayan sporcularin
yas acisindan yaklasik degerlerin benzer ve ¢alismayi destekler nitelikte
oldugunu gostermektedir. Bu liglerdeki oynayan hentbolcular agisindan
yasin 6nemli bir kriter olarak kabul edilebilecegini gostermektedir. Bu du-
rum sporculardaki tecriibenin {ist liglerde oynamanin dnemli bir gostergesi
olarak kabul edilebilir. Bir diger acidan Tiirkiye’ye transfer olan yabanci
oyuncularin yas degerlerinin 29.66 yas olmasi ve diger birgok ¢aligmada-
ki degerlere gore yiiksek olmasi iilkeye transfer olan yabanci sporcularin
hentbol yasantilarinin son déneminde Tiirkiye’yi tercih ettigi sOylenebi-
lir. Performans dl¢limlerinde ¢ok biiyiik farklar olmamasina ragmen Tiirk
sporculara gore daha yasli yabanci sporcu transfer etmek altyapilardaki
calismalarin yetersiz kaldigin1 gostermektedir.

Yabanci sporcularin boy ortalamalar1 x=189.11, Tiirk sporcularin
boy ortalamalar1 X=188.64 oldugu tespit edilmistir. 2010 Avrupa hentbol
sampiyonasinda 16 takim {izerinde Avrupa Hentbol Federasyonun yaptigi
arastirmada sampiyonaya katilan sporcularin boy uzunlugu ortalamalari
188,98+6,23 cm olarak ol¢iilmiistiir(Wagner ve ark., 2017). Hirvatistan’da
ist seviye hentbolcularin pozisyonlara gore fiziksel 6zelliklerinin ince-
lendigi ¢alismada genel boy uzunlugu ortalamasi 190,79+£6.59 cm oldu-
gu goriilmektedir(Srhoj, Marinovi¢, ve Rogulj, 2002). Trofin, Abalasei,
ve Honceriu (2018)Romanya’daki profesyonel erkek hentbolcularin boy
uzunlugu ortalamalar1 191,0 cm olarak tespit etmislerdir. Alman hentbol
siiper lig sampiyonu THW Kiel ve Isvicre hentbol siiper ligi sampiyonu
TUSEM Essen takimlari arasinda yapilan ¢alismada boy uzunlugu ortala-
malar1 THW Kiel i¢in 194 cm TUSEM Essen i¢in ise 191 cm olarak bulun-
mustur(Madou, 2020). Grui¢ ve Vuleta (2009) Hirvatistan siiper lig sampi-
yonu olan takima yaptig1 calismada boy uzunlugu ortalamalarini 192,6 cm
olarak tespit edilmistir. Gorostiaga ve ark. (2005) ispanya hentbol milli ta-
kiminin ispanya ve boy uzunlugu ortalamalarinin milli sporcular i¢in 188.7
cm olarak tespit edilmistir. Sporis ve ark. (2010) Elit Hirvat hentbolcularin
fiziksel ve kondisyonel karsilastirildig1 calismada boy uzunlugu ortalama-
larin1 192,1 cm olarak bulunmustur. Chaouachi ve ark. (2009) yaptiklar
caligmada elit Tunus ligi oyuncularinin performans 6zelliklerini inceledik-
leri calismada boy uzunlugu ortalamalarinin 189 cm olarak bildirmislerdir.
Ilic ve ark., (2015) U20 Sirbistan milli takimima yapilan ¢aligmada boy
uzunlugu ortalamalarini 190.70 cm olarak tespit edilmistir. (Hasan ve ark.,
2007) farkl tilkelerin elit hentbolcularina yaptiklari cesitli testlerde boy
uzunlugu ortalamalar1 Japon hentbolcular i¢in 185,42 cm Koreli hentbol-
cular i¢cin 184,63 cm Kuveytli hentbolcularin 181,60 cm Suudi Arabistanl
hentbolcularin 182,14 cm olarak bulunmustur. (Debanne ve Laffaye, 2017)
yaptiklari calismada Almanya ve Fransa’da en iist ligde miicadele eden elit
hentbolcularin boy uzunlugu ortalamalarin1t Alman ligindeki sporcular i¢in
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194,5 cm Fransiz ligindeki sporcular i¢in 193,1 cm olarak tespit edilmis-
tir. Tlirkiye erkekler siiper liginde oynayan hentbolculara yapilan 6l¢iim-
lerde boy ortalamalarini 187.08+8.06 cm (Akpinar ve Mirzeoglu, 2006),
bagka bir ¢caligmada ise elit hentbolcularin boy uzunlugu ortalamalarinin
188,74+7,32 cm olarak tespit edilmistir(Yildirnm ve Ozdemir, 2010).
Hentbol oyunu i¢in ideal boy ortalamasini 188 cm olarak belirtilmektedir
(Eler, Yildiran, ve Yasar, 1999). Profesyonel hentbolcularin boy uzunlugu
ortalamalar ile ilgili degerlere bakildiginda, arastirmada elde edilen de-
gerler literatlirdeki degerler ile benzerlik gostermektedir. Calismada elde
edilen boy ortalamalarinin Tiirkiye’de yapilan caligmalardaki sporcularin
boy ortalamalarina yakin olmasina karsin elit diizeyde Avrupa tilkelerinin
gerisinde oldugu goriilmiistiir. Ulkeye transfer edilen yabanci sporcularin
boy ortalamalar1 da diger iilkelerde miicadele eden sporculara gore diisiik
olmasi orta diizeyde sporcularin Tiirkiye’yi tercih ettigini gostermektedir.
Hentbolda uzun boylu oyuncularin tercih edilmesi takimin savunma yapar-
ken bu oyuncular sayesinde hem genis yer alanini uzun kollar1 ve bacak-
lar1 ile kapatmalari hem de daha rahat blok yapmalar1 savunma ve kaleci
acisindan onemliyken, yapilan ¢esitli hiicum varyasyonlarinda savunma
tizerinden sut atilmasi agisindan avantaj saglamaktadir. Calismamiz ve li-
teratiir 5nemli kriterlerinden birinin de boy uzunlugu goriilmektedir. Ul-
kemize transfer olan yabanci oyuncular ve literatiirdeki yabanci kaynaklar
incelendiginde Tiirk oyuncularin boy uzunlugu birbirine yakin olmasi bu
konuda diinya standartlarina uygun fiziksel 6zellige sahip oldugunu gos-
termektedir.

Kilo ortalamalarina bakildiginda ise yabanci sporcularin kilo ortala-
malar1 X=91.23 kg Tiirk sporcularin kilo ortalamalar1 X=91.86 kg oldugu
gozlemlenmistir. Literatiirde elit diizey erkek Tiirk hentbolcularin viicut
agirlig1 ortalamalarini 91,2+6,3 kg (Tasucu, 2002) profesyonel hentbol-
cularda 86,62 kg (Eler ve ark., 1999) olarak bildirilmistir. Tiirkiye’deki
112 elit hentbolcu da yapilan benzer bir calismada ise viicut agirliginin
89,96+11,22 kg, elit erkek hentbolcularin viicut agirligi ortalamalarinin
85,90 kg olarak belirlenmistir(Arabaci, 2008; Yildirim ve Ozdemir, 2010).
Farkli iilkelerin elit hentbolcularina yapilan ¢esitli testlerde viicut agirligi
ortalamalar1 Japon hentbolcular i¢in 80,6 kg Koreli hentbolcular i¢in 85,4
kg Kuveytli hentbolcularin 87,6 kg Suudi Arabistanli hentbolcularin 75,8
kg olarak bildirmislerdir(Hasan ve ark., 2007). Almanya hentbol siiper lig
sampiyonu THW Kiel ve Isvigre hentbol siiper ligi sampiyonu TUSEM Es-
sen takimlar1 arasinda yapilan ¢alismada viicut agirligi ortalamalart THW
Kiel i¢in 97.9 kg TUSEM Essen i¢in ise 89.2 kg olarak bulunmustur(-
Madou, 2020). Danimarka hentbol milli takimina yapilan ¢calismada viicut
agirligi ortalamalarinin 94.0 kg olarak bulunmustur(Kvorning, Hansen, ve
Jensen, 2017). Chaouachi ve ark. (2009) yaptiklari elit Tunus ligi oyuncu-



Hareket ve Antrenman Bilimleri Alaninda Arastirmalar ve Degerlendirmeler - 25

larinin performans 6zelliklerini inceledikleri ¢aligmada viicut agirligi orta-
lamalarinin 88,6 kg olarak bildirmislerdir. Sporis ve ark. (2010) Elit Hirvat
hentbolcularin fiziksel ve kondisyonel karsilagtirildigi ¢alismada viicut
agirhigr ortalamalarini 96,0 kg olarak tespit etmislerdir. Grui¢ and Vuleta
(2009) Hirvatistan siiper lig sampiyonu olan takima yaptig1 ¢alismada vii-
cut agirlig ortalamalarini 95,6 kg olarak tespit edilmistir. Romanya’daki
profesyonel erkek hentbol oyuncular i¢in viicut agirligi ortalamalar1 95,83
kg; U20 sirbistan milli takimina yapilan ¢alismada viicut agirlig ortala-
malarin1 88,44 kg Ispanya hentbol milli takimimin ve Ispanya 2. Lig hent-
bolcularinin karsilastirildigi ¢aligmada viicut agirligi ortalamalarinin milli
sporcular igin 95,2 kg 2. Lig oyuncular igin 82,4 kg Almanya ve Fransa’da
en st ligde miicadele eden elit hentbolcularin viicut agirlig ortalamalari-
n1 Alman ligindeki sporcular i¢in 97,9 kg Fransiz ligindeki sporcular i¢in
95,9 kg Hirvatistan’da {ist seviye hentbolcularin oyun pozisyonuna gore
genel viicut agirliklart ortalamali 91,79 kg olarak tespit etmislerdir. (De-
banne ve ark., 2018; Gorostiaga ve ark., 2005; Ilic ve ark., 2015; Srhoj
ve ark., 2002; Trofin ve ark., 2018). Avrupa’daki profesyonel diizeydeki
erkek yabanci hentbolcularin viicut agirligi ortalamalarmi 89,9+10,2 kg ve
bagka bir ¢aligmada ise 84,7 kg, oldugu bildirilmistir(Van den Tillaar ve
Ettema, 2007; Wagner ve ark., 2017). Bu sonuglara gore yapilan ¢aligma-
daki elit hentbolcularin viicut agirliklar literatiirdeki ¢aligmalar ile benzer-
lik gdstermektedir. Ayn1 zamanda hentbol savunmada rakibi durdurmak,
hiicumda ise savunma oyuncusundan kurtularak rahat gol bulabilmek adi-
na ¢ok fazla ikili miicadelenin olmasi viicut agirlig1 agisindan 6nemlidir,
fakat bu ortalamalarda kas kiitlesinin yogunlugu da g6z ardi edilmemelidir.
Buna gore Avrupa’daki profesyonel sporcularin boy uzunlugu ortalamalari
caligma ile benzer olmasina ragmen; viicut agirlik oranlari ¢alismamiz ile
farklilik gdstermistir. Fakat Avrupa’da miicadele eden sporcularin daha ba-
saril1 olmasini1 sporcularin yag yiizdeleri incelenerek daha fazla kas kiitle-
sine sahip olmalar olarak agiklanabilir. Calismaya katilan oyuncularin ve
Tiirkiye’de yapilan ¢aligmalara katilan oyuncularin Avrupa’da oyunculara
gore daha kilolu olmalari, Avrupa’da miicadele eden oyuncularin beslenme
acisindan daha dikkatli davrandiklari, profesyonel diigiinceye sahip olduk-
lar1 ve beslenme konusunda daha egitimli olabilecekleri sdylenebilir. Bu-
nunla birlikte yabanci takimlarda beslenme konusunda profesyonel destek
alarak antrene edildigi sOylenebilir. Ayrica son donemde yasanan ve spor
diinyasini1 derinden etkileyen pandemi doéneminin de sporcularin kilo al-
masini etkileyebilecegi diistiniilmektedir.

Yerli Ve Yabanci Hentbolcularin Siirat Ozelliklerinin Karsilasti-
rilmasi

Caligmamizda hentbol oyuncularinin mesafeleri kat etme hizlari,
sprint derecelerini 6lgmek igin 20 metre siirat testi uygulanmistir. Hentbol
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oyununda siirat, énemli parametrelerinden biridir. Arastirma sonucunda
elit hentbolcularin 20 metre siirat test sonuglar1 yabanci sporcular i¢in or-
talama 3,07 sn. Tirk sporcular i¢in ortalama 3,09 sn. oldugu goriilmiis-
tiir. Elit hentbolcular ile yapilan gesitli ¢caligmalarda hentbolcularin 20 m
siirat performansini 3,09 sn olarak bildirmiglerdir(Albay ve ark., 2008).
Elit hentbolcularn fiziksel uygunluk diizeylerinin karsilastirildigi ¢aligma-
da hentbolculari 20 m siirat performansimi 3,06 + 0,02 sn olarak tespit
etmislerdir(Aktug, Iri, ve Yilmaz, 2017). 15 elit erkek hentbolcuyla ya-
pilan ¢alismada 20 m siirat testi i¢in ortalama 2,97 sn olarak bildirmisler-
dir(Aktug ve ark., 2017). Trofin ve ark. (2018)Romanya’daki profesyonel
erkek hentbol oyuncularin arasindaki fiziksel potansiyel farklar incele-
dikleri ¢calismada erkek sporcular i¢in 20 m ortalamalar1 3,14 sn olarak
tespit etmislerdir. A Milli erkek hentbolculara uygulanan testlerde 20 m
siirat degerlerinin 2,934+0,13 sn olarak koymustur(Sentiirk, 2016). Sen-
tirk’tin yaptig1 ¢alisma ile aradaki farkin Milli takim olarak en iist diizey
sporcularin olmasi olarak goriilebilir. Literatiire bakildiginda ¢calismamiz
ile benzerlik gdstermektedir. Tiirkiye’de miicadele eden yerli ve yabanci
oyuncularn siirat performansi konusunda aralarinda anlamli fark olmama-
s1 ayn1 zamanda literatiirdeki ¢caligmalarla benzerlik gostermesi Tiirk spor-
cularin siirat agisindan diinya hentboluna yakin performansa sahip olduk-
lar1 ancak iizerinde olmadiklar1 sdylenebilir. Yabanc1 sporcular yas olarak
anlamli diizeyde biiyiik olmalarina ragmen Tiirk sporculara kars1 daha iyi
stirat performansina sahip olmalar1 daha antrene olduklarmi gosterebilir.
Bununla birlikte takimlardaki sporcular1 pozisyonlara gore gruplara ayira-
rak arastirma yapilmasi antrenman programi belirlerken ¢esitli farkliliklar
ortaya ¢ikacagi ve performans artiginda etkili olacagi diisiiniilmektedir.

Yerli Ve Yabanci Hentbolcularin Ceviklik Ozelliklerinin Karsilas-
tirllmasi

Hentbolcularda hizli yon degistirme islevinin artirilmasi hem hiicum
alaninda hem de savunmada temel basariy1 etkiledigi gibi sakatlanmanin
da 6nemli nedenlerinden birisidir. Sakatliklar1 6nlemede ¢evikligi gelis-
tirilmesi biitiin spor dallarinda oldugu gibi hentbolda da olduk¢a 6nem-
lidir(Little ve Williams, 2003). Calismamizda hentbol oyuncularinin ge-
viklik degerlerini 6lgmek igin illinois testi, hexagonal testi, t testi ve 505
t testi uygulanmigtir. Arastirma sonucunda elit hentbolcularin Illinois test
sonuglar1 yabanci oyunculari i¢in ortalama 15.09 sn. Tiirk oyunculari i¢in
ortalama 15.75 sn. belirlenmistir. Hexagonal ¢eviklik test sonuglarinda ya-
banci oyunculari ortalama 12.50 sn. Tirk oyunculari i¢in ortalama 13.11
sn oldugu tespit edilmistir. 505 T testi sonuglarinda yabanci oyuncula-
r1 ortalama 2.29 sn. Tiirk oyunculari i¢in ortalama 2.30 sn oldugu tespit
edilmistir. T-Testi sonuglarinda ise yabanci oyuncular1 ortalama 9.85 sn.
Tiirk oyunculari i¢in ortalama 9.87 sn oldugu tespit edilmistir Erkek takim
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sporcularina yapilan 1llinois ¢eviklik testinde test-tekrar test gilivenilirli-
g1 calismada Illinois test ortalamalar1 16,30+0,77 sn oldugu bildirmisler-
dir(Hachana ve ark., 2013). Hentbol oyuncularimin illinois test sonuglari
16,63+0,9 sn olarak belirlenmistir(gimonek, Hori¢ka, ve Hianik, 2016).
Sekulic ve ark., (2013) 32 erkek sporcuya yaptiklar ¢aligmada illionis test
sonuglariin ortalamasimi 16,31 sn olarak bildirmislerdir. 20 erkek spor-
cuya yapilan ¢aligmada illinois test sonuglart 18.00 £0.68 sn bulurken,
profesyonel hentbolculara yapilan ¢eviklik testlerinde illinois test ortala-
masi1 16,21 sn hexagonal test ortalamasi 13,3 sn profesyonel hentbolcula-
rin atletik performanslarin 6l¢iildiigii ¢alismada hexagonal test ortalamasi
13,90 sn goriilmiistiir(Homoud, 2015; Miranda ve ark., 2020; Tyshchenko,
Cherednichenko, ve Lytvynenko, 2019). Romanya’daki profesyonel erkek
hentbol oyuncular arasindaki fiziksel potansiyel farklari inceledikleri ¢a-
lismada sporcular igin 505 t testi ortalamalar1 2,45 sn illionis test ortala-
malarini da 16,58 sn olarak tespit etmislerdir(Trofin ve ark., 2018). 15 elit
erkek hentbolcuyla yapilan ¢aligmada 505 T testi i¢in sag tarafta ortalama
2,69 sn sol tarafta ortalama 2,76 sn olarak bildirmislerdir(Aktug ve ark.,
2017). Al-Ghalbi (2020) Irakta serbest agirliklarla yapilan antrenmanlarin
hentbolcularin ¢eviklik degerleri lizerindeki etkiyi arastiran ¢aligmada son
test sonuglart T Testi icin 10.92 sn 505 t testi i¢in ise 2.7 sn bulunmustur.
Sassi ve ark. (2009) ¢esitli takim sporu oyunculari iizerinde yaptiklar1 ¢a-
lismada erkeklerde T Test degerini 10.06 sn olarak bulmuslardir. Hentbol
oyununda dnemli bir parametre olan ¢eviklik performans: Siiper Lig oyun-
cular lizerinde yapilan testlerinin incelenmesinde tiirk hentbolcularin ge-
viklik testleri degerlerinin literatiirle benzer olmasi 6nemli bir kondisyonel
ozelliktir. Hentbolcularda hizlica yon degistirme islevinin artirilmasi, hem
hiicum alaninda, hem de savunmada temel basariyi etkilemekle birlikte her
an kullanilan y6n degisimler sakatlanmanin bilindik nedenlerindendir. Ya-
pilan calismada T testi, 505 T Testi ve Hexagonal Testleri arasinda anlamli
fark bulunmamas: karsin; Illinois testinde anlamli farklilik bulunmustur,
illinois testi hentbolcularmn tercih edilme agisindan ayirt edici bir 6zellik
olabilir. Yetenek se¢iminde ve alt yapilarda bu testin kullanilmas1 gerektigi
diistiniilebilir.

Yerli Ve Yabanci Hentbolcularin Teknik Beceri Ozelliklerinin
Karsilastirilmasi

Gii¢ ve kalite olarak birbirine denk takimlar arasinda yapilan spor
miisabakalarinda sonucu bir sayilik ya da golliik farklar belirlemektedir.
Hentbolda ise birbirine yakin diizeyde takimlarin rakibine kars1 galip gele-
bilmesi i¢in, atiglarin isabeti ve hizi son derece 6nemli bir etkendir. Hent-
bolda yapilan atiglarin tiimiinde topun hiz1 ve isabeti birbiri ile iligkilidir
ve bu iliski giiniimiizde birgok ¢alismada da incelenmektedir. inceleme
icin ¢aligmalarda sporculara belirlenen hedeflere on atig yaptirilmis, kale-
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nin belirli bolgeleri igin farkli puanlar belirlenmis ve biitiin atiglardan en
yiiksek puan olarak elli puan verilmistir. Yabanci sporcularin toplam puan
isabet ortalamalar1 39.00 puan bes puan isabet ortalamalar1 30,71 puan ii¢
puan isabet ortalamalar1 8,14 puan, Tiirk sporcularin toplam puan isabet
ortalamalar1 32,36 puan bes puan isabet ortalamalar1 22,27 puan {i¢ puan
isabet ortalamalar1 10,16 puan olarak tespit edilmistir. Test protokoliiniin
ayni1 oldugu 30 hentbolcuya uygulanan sut isabet testlerinde ortalama 27,52
puan olarak bildirmislerdir. (Chittibabu, 2014). Yapilan bir diger caligmada
hentbol siiper lig i¢in ortalama 32,18 puan. 1. Lig i¢in ortalama 31,20 puan
oldugu belirlenmistir(Emre, Uzun, ve Erkek, 2021). Test protokolii farkli
olan diger bir ¢alismada da erkek hentbolculara yapilan sut isabet orani
caligmasinda 10 atistan ortalama 1,66 isabet oldugu tespit edilmistir(Pilca,
2017). Profesyonel hentbolcularla yapilan baska bir ¢aligmada da sut isa-
bet oran1 10 atigtan ortalama 5,17 isabetli atis oldugu bildirilmistir(Maka-
raci ve Agaoglu, 2021). Hentbolculara yapilan atis isabet ¢caligmasinda 10
atistan ortalama 3,4 atis isabet oldugu kaydedilmistir(Miiller ve Brandes,
2015). Yapilan calismada toplam beceri testi puani ile tam puan alma da
yabanci oyuncular ile Tiirk oyuncular arasinda anlamli fark tespit edilmesi
yabanci oyuncularin daha dikkatli ve antrene olduklari, teknik beceri agi-
sinda daha fazla tercih edilme sebebi olarak goriilebilir. Tiirk sporcularin
gelistirmesi gereken yonlerden biri olan beceri performansi alt yapidan
itibaren {izerinde durulmasimin ¢ok 6nemli oldugu disiiniilmektedir. Li-
teratiire bakildiginda sut isabet i¢in performansini 6lgmek igin farkli test
protokolleri oldugu goriilmektedir.

Yerli Ve Yabanc1 Hentbolcularin Dikey Sicrama Ozelliklerinin
Karsilastirilmasi

Yiiksek bir dikey sigcrama kapasitesine sahip olmak, bir hentbolcunun
topu savunma oyuncusunun iizerinden kaleye atmasina ve daha kolay gol
atmasini saglamak ayni zamanda kaleye atilan sutlarda blok yapabilmek
icin gerekli olan bir 6zelliktir. Calismada sporculara dikey sigrama cm ve
dikey sigrama gii¢ testleri uygulamistir. Calismamiz sonucunda elit hent-
bolcularin dikey si¢grama (cm) test sonuglari yabanci oyuncular i¢in ortala-
ma 38 cm Tiirk oyunculari i¢in ortalama 35,51 cm, dikey si¢rama giig test
sonuglari yabanci oyuncular i¢in ortalama 3214,63 w Tiirk oyunculari i¢in
ortalama 2884,18 w belirlenmistir. Al-Ghalbi (2020) Irak hentbol liginde
serbest agirliklarla yapilan antrenmanlarin hentbolcularin sigrama degerleri
tizerindeki etkiyi arastiran ¢aligmada son test sonuglarinda dikey sigramay1
44 cm olarak tespit etmislerdir. Pereira ve ark. (2018) brezilya erkek olim-
piyat takimlarina yaptiklar1 ¢aligmada dikey sigrama degerini erkeklerde
38,6 cm olarak bulmuglardir. Elit hentbolcularda siirat, gii¢ ve sigrama ilig-
kilerinin incelendigi ¢aligmada dikey sigrama ortalamalar1 37.8 = 5.5 cm
dikey sigrama gii¢ ortalamalari ise 3122.1 + 473.9 w olarak tespit edilmig-
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tir (Bélka ve ark., 2013). Sassi ve ark. (2009) cesitli takim sporu oyunculari
tizerinde yaptiklari caligmada erkeklerde dikey sicrama degerini 42.16 cm
olarak bulmugslardir. Spieszny ve Zubik (2018)yaptiklar ¢alismada elit
hentbolcularin dikey sigramalar ortalamalar1 44.1 cm dikey sigrama gii¢
ortalamalar1 4644 w olarak bildirmislerdir. Ortaya ¢ikan degerlere bakildi-
ginda, calismamiz degeri diislik goriilmiistiir. Gokmen (2019) elit hentbol-
cularin 6zelliklerinin degerlendirildigi calismada dikey sigrama degerleri
ortalama 36.56 cm dikey sigrama gii¢ ortalamalar1 3733.1 w olarak tespit
edilmistir. Gorostiaga ve ark., (2005) ¢aligmalarinda bir sezon 4 defa farkl
zamanda 15 elit hentbol oyuncusuna dikey sigrama testi uygulanmis, 1.
Test Agustos ayinda yapilmig= 45,2+7,0 cm, 2. Test Eyliil aymda yapil-
mis= 46,8+7,7 cm, 3. Test Aralik ayimnda yapilmis= 48,2+7,2 cm son Test
Mayis ayinda yapilmis= 47,5+£7,0 cm, olarak 6l¢iilmiistiir. Arabaci (2008)
Siiper Ligde Oynayan Erkek Hentbol Oyuncularinin Dikey Sigrama or-
talamalarinin 38,1+4,2 cm bulunmustur. Hermassi ve ark. (2010) 17 yas
ergen elit hentbol oyuncular iizerinde yaptiklar1 dikey sigrama ¢alismasin-
da 38,7 cm olarak Sl¢miislerdir. Romanya’daki profesyonel erkek hentbol
oyunculart arasindaki fiziksel potansiyel farklar inceledikleri ¢aligmada
erkek sporcular i¢in dikey sigrama ortalamalarini 39,02 cm olarak tespit
etmislerdir(Trofin ve ark., 2018). Caligmayla ilgili degerlere bakildiginda
anlaml bir fark yoktur. Olgiimlerimizde yabanci oyuncularda 38.00 cm
Tiirk oyuncularda 35.51 cm sonuglarla karsilastirdigimizda bazi ¢aligma-
larda farkliliklarin olmast yetersiz antrenman ve pandeminin etkileri oldu-
gu soylenebilir. Sporcularin dikey sicrama cm ve dikey sigrama gii¢ testi
bulgularinda istatistiksel olarak anlamli fark tespit edilmistir. Sonuglarda
yabanci sporcularm Tiirk sporculara gore daha yiiksek ortalamalara sahip
oldugu belirlenmistir. Yabanci sporcularin yas olarak Tiirk sporculara gore
daha yasli olmas1 bununla birlikte viicut agirlig1 dl¢timlerinde yakin sonug-
lara sahip olmasi ragmen dikey sigrama cm ve dikey sigrama gii¢ perfor-
manslarinin Tiirk sporculara gore daha yiiksek olmasi daha iyi antrenman
yapip kendilerini gelistirdiklerini gosterdigi diisiiniilebilir.

Yerli Ve Yabanci Hentbolcularin Aerobik Kapasitelerinin Karsi-
lastirilmasi

Hentbol branginda dayaniklilik yiizde 15’ lik bir etkiye sahiptir. Da-
yaniklilik hentbol i¢in énemli bir motorik niteliktir. Miisabaka siiresinin
60 dk. olmasi aerobik ve anaerobik dayanikliligin dnemini ortaya ¢ikar-
makla beraber gelisimi 6nemlidir(I. Karadenizli ve K. Karacabey, 2002).
Caligmamiz sonucunda elit hentbolcularin aerobik test sonuglar1 yabanci
oyunculart i¢in ortalama 47.68 ml/min/kg Tiirk oyuncular i¢in ortalama
46.90 ml/min/kg olarak ortaya ¢ikmistir. Romanya’daki profesyonel er-
kek hentbol oyunculari arasindaki fiziksel potansiyel farklar1 inceledikleri
caligmada erkek sporcular i¢in Vo2max ortalamalar1 57,61 13 elit erkek
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hentbolcuyla yapilan ¢alismada maxvo, ortalamalarmin 45.1 ml/min/kg
Fransa milli takimina yapilan ¢aligmada maxvo2 ortalamalarimi 57,7 ml/
min/kg elit Tunus ligi oyuncularinin performans 6zelliklerini inceledikleri
calismada maxvo, ortalamalarmi 52,83 ml/min/kg olarak tespit etmisler-
dir(Arabaci, 2008; Chaouachi ve ark., 2009; Rannou ve ark., 2001). Vu-
leta ve Grui¢ (2009)Hirvatistan siiper lig sampiyonu olan takima yaptig
calismada maxvo2 ortalamalarini 53,2 ml/min/kg olarak tespit edilmistir.
Sporis ve ark. (2010)Elit Hirvat hentbolcularin fiziksel ve kondisyonel
karsilagtirildig1 ¢alismada maxvo, ortalamalarini 54,0 ml/kg/min olarak
tespit etmislerdir. (Ilic ve ark., 2015) U20 sirbistan milli takimina yapi-
lan ¢alismada 39,98 ml/min/kg olarak tespit edilmistir. Danimarka hent-
bol siiper liginde sezonun birinci devresinde 26 erkek hentbolcuya yapi-
lan Olgiimlerde ortalama maxvo2 degerleri 57.0 = 4.1 ml/kg/min olarak
belirtilmistir(Michalsik ve Aagaard, 2015). Romanya liginde miicadele
eden Hentbolcularin aerobik kapasitelerinin 6l¢iildiigli calismada ortalama
maxvo2 degerleri 56.86 + 5.00 ml/kg/min olarak tespit edilmistir(Trofin
ve ark., 2018). Tiirk ve yabanci sporcularin aerobik testi bulgularina gore
istatistiksel olarak fark goriilmemistir. Literatiire bakildiginda ise tilkemiz-
de miicadele eden sporcularmn diger iilkelerde oynayan sporculardan daha
diisiik aerobik kapasiteye sahip oldugu goriilmiistiir. Buradan yola ¢ikarak
diinya hentbolu seviyesine yaklagsmak ve milli takimda basar1 yakalamak
icin aerobik kapasiteyi gelistirmenin énemli oldugu diisiiniilmektedir. Ae-
robik kapasitenin kiigiik yaslardan itibaren gelistirildigi literatiirde belir-
lenmesi alt yapidan itibaren aerobik kapasiteyi artiracak ¢aligmalar yapila-
masi gerektigini ortaya ¢ikarmaktadir.

Sonug¢

Calisma sonunda Tiirkiye hentbol erkekler siiper lig miicadele eden
yerli ve yabanci oyuncularin arasinda fiziksel parametrelerdeki farklilik
olmamasina ragmen yas farki, teknik beceri, ¢eviklik ve dikey sigrama
ozeliklerindeki 6nemli farkliliklar oldugu belirlenmistir. Yas ve perfor-
mans degerlerinin hentbol bransi igin dnemli bir kriter oldugu gorilmek-
tedir. Ayrica tim oyuncular arasinda viicut agirligi, boy uzunlugu, siirat
ve aerobik kapasite degerlerinin benzer oldugu da belirlenmistir. Caligma
incelendiginde ¢eviklik ve aerobik dayaniklilik parametreleri yabanci lite-
ratlir kaynaklaria gore daha diisiik olmasi Tiirkiye’de hentbolun diger iist
diizey liglere gore daha yavas oynandigi ve siiper lige gelen yabanci oyun-
cularim orta diizeyde oyuncular oldugu sdylenebilir. Bu sonuglar yaban-
c1 sporcular siiper ligde oynamanin temelinde, Tiirk sporculara gore yas
farkinin ve teknik becerinin anlamli diizeyde yiiksek olmas1 antrendrlerin
sporcu tercihinde tecriibeye ve sut isabeti performans 6zelliklerine oldukga
onem verdiklerini gostermektedir.
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Introduction

In professional sports such as basketball, injuries constitute a critical
concern. Various studies conducted on different professional men’s
basketball leagues have emphasized the adverse effects on performance
and the significant number of games lost at the end of the season due to
injuries. Moreover, a notable inverse relationship between the percentage of
games lost due to injuries and the games won at the end of the competition
season has been previously confirmed in professional basketball (Caparrds,
Casals, Solana, & Pena, 2018).

Basketball is a sport of global prominence, commanding a vast and
devoted following. Within the realm of non-contact sports, it distinguishes
itself with the highest incidence of injuries, and some scholarly
investigations posit that the injury risk it entails surpasses that of many
contact sports. The most frequently documented injuries in the context of
basketball predominantly afflict the ankles, knees, and lower back. The
scholarly literature underscores that knee injuries, in particular, bear the
most substantial repercussions in terms of athletes’ time loss from the
sport. Additionally, overuse injuries, characterized by their gradual onset
without a specific precipitating event, are acknowledged as the prevailing
injury type in sports that necessitate recurrent biomechanical stresses such
as jumping and landing, exemplified by basketball and volleyball (Weiss,
McGuigan, Besier, & Whatman, 2017).

The comprehension of the scope and severity of overuse injuries in
sports remains a complex challenge. Accurate measurement is paramount,
given that successful sports teams often compete with a larger number of
athletes from less successful teams and experience fewer injury-related
problems. In many sports teams, athletes continue to engage in training
and games despite experiencing pain and reduced functionality due to
overuse injuries. Consequently, the conventional definition of “time loss,”
as used in many studies, can significantly underestimate the prevalence of
overuse injuries and their impact on team performance (Weiss, McGuigan,
Besier, & Whatman, 2017).

Approximately fifteen percent of the global population participates
in recreational (non-elite) basketball, solidifying its status as one of the
world’s most popular sports. While undeniably beneficial for physical,
mental, and social well-being, recreational basketball, like other sports
with musculoskeletal injury risks, is not devoid of its own set of hazards.
Surprisingly, basketball boasts the highest incidence of injuries among
non-contact sports, and, somewhat paradoxically, is even considered more
perilous than contact sports due to its elevated injury risk.
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These injuries are not without significant healthcare costs, both direct
and indirect, and can lead to impairments in daily life, sports, and work
environments. Despite the effectiveness of injury prevention initiatives,
basketball injuries continue to be prevalent. To shift the focus towards
injury prevention for recreational basketball players, a systematic review,
encompassing scientific evidence for all stages of Van Mechelen’s
“prevention sequence” regarding musculoskeletal injuries among
recreational basketball players, is urgently required. Regrettably, such a
comprehensive review is presently unavailable (Kilic, Van Os, Kemler,
Barendrecht, & Gouttebarge, 2018).

Among professional male basketball players, patellofemoral
inflammation accounts for the most significant injury-related time loss
during matches, while ankle sprains are the most frequently occurring
injuries. The financial repercussions of these sports-related injuries on
professional teams are not to be underestimated. In the NBA, during the
period from 2000 to 2015, reported losses and expenses related to injuries
ranged from 10 to 50 million dollars per team per season. However, despite
extensive research and practical efforts dedicated to injury prevention and
the evident interest in this matter, there is still no definitive solution to
substantially reduce the injury rate within this sports community (Caparrds,
etal., 2018).

Basketball Injuries, Prevention Efforts, and Researches in this Field

Musculoskeletal disorders pose a substantial health concern within the
realm of basketball. The incidence of traumatic events leading to injuries,
with rates as high as 90.9 per 10,000 athletes, significantly exceeds those
observed in other non-contact team sports. A retrospective analysis of
data encompassing 17 seasons within the American National Basketball
Association (NBA) unveiled that the majority of injuries (58-62%) primarily
affect the lower extremities. Prevalent among these disorders are ankle and
knee sprains (16%), muscle strains (14%), and tendon pathologies (14%).
Roughly 10% of these injuries fall into the severe category, necessitating a
minimum athlete downtime of 21 days (Wilke, Niederer, Vogt, & Banzer,
2018)

The complex structure of the knee joint makes it highly susceptible
to damage. Acute injuries to the knee joint can result from direct impact
to the knee, abnormal bending, or falling onto the knees. Each year, there
are more than one million cases of acute knee injuries in North American
Emergency Services, and over fifty thousand people in the United States
require surgery for knee injuries. Knee joint issues often occur as a result
of one or more injuries, but other factors can contribute. Some individuals
may have more knee problems than others, and factors such as exercise,
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recreational activities, aging, and diseases like osteoporosis and arthritis
can increase the risk of knee joint injury (Long, 2018).

Epidemiological research indicates that knee injuries represent 14%
to 33% of all injuries (chronic knee joint injuries: 25%; acute knee joint
injuries: 8%), with a relatively high frequency of knee joint injuries
(eight per thousand). In the past twenty years, there has been a surprising
increase in anterior cruciate ligament (ACL) injuries, especially in young
female athletes participating in sports involving jumping and rotation. The
incidence of ACL injuries in these sports among young and adult female
athletes is eight to nine times higher than that among male adult athletes in
the same sport. The study found that most patients with knee joint injuries
that were not caused by sports or other factors were between 51 and 70
years of age (Long, 2018).

Meniscus injuries are common among athletes and the general
population. Edwards et al., based on MRG results, argue that the cumulative
risk of ACL damage is approximately 5% between the ages of 10 and 64
due to acute knee injuries, and at least 15% of meniscus damage is surgery-
related. The incidence of ACL injuries is not known precisely; however,
it has been reported as 81/100,000 in a hospital study and 50% to 100%
in population-based studies. Therefore, effective biomechanical analysis is
essential and necessary in understanding knee joint injuries (Long, 2018).

Cardiovascular diseases stand as a primary cause of abrupt fatalities
in young athletes during their sports and exercise endeavors. It’s worth
noting that, in many cases, up to 80% of the events leading up to the
first cardiovascular incident display no symptoms, and pre-existing
cardiovascular conditions often remain undetected in the absence of
medical screening. Traditionally, hypertrophic cardiomyopathy (HCM)
has been identified as the cause in over one-third of sudden cardiac arrests
and deaths (SCA/D) among young athletes. Conversely, other research
indicates that structurally normal hearts (referred to as autopsy-negative
sudden unexplained deaths or AN-SUD) account for the largest portion of
SCA/D cases. A comprehensive comprehension of the factors that make
athletes vulnerable to sudden death is imperative in shaping effective
prevention strategies (Peterson et al., 2018).

The involvement of young individuals in organized youth sports has
experienced a substantial surge in recent decades. According to statistics
provided by the National Federation of State High School Associations,
the number of participants engaged in organized sports activities surged
from 6 million in the 1995-1996 period to 7.8 million by 2015-2016. This
significant upswing in organized sports participation has been accompanied
by a notable uptick in sports-related injuries within the 5-18 age group. For
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instance, when examining anterior cruciate ligament (ACL) injuries, the
rate of surgically treated ACL injuries escalated from 12.22 per 100,000
person-years in 1994 to 17.97 per 100,000 person-years among individuals
under the age of 20 in 2006.Recent studies have further supported the
increase in ACL injury rates and population-level restructuring. The
reasons for the increased injury rates among young athletes are complex
but largely attributed to a focus on skill development (i.e., kicking, hitting,
shooting) rather than general abilities (i.e., jumping, running, stretching)
(Rugg, Kadoor, Feeley, & Pandya, 2018).

As proposed by Van Mechelen and colleagues, the initial step in
sports injury prevention research is to determine the extent of the injury
issue. Without an effective method to accurately gauge the magnitude of
overuse injuries, it becomes challenging to progress in developing injury
prevention measures or proactively managing injuries in a team context
(Weiss, et al., 2017).

In sports such as basketball, where athletes often play around 82
games during a 6-month season, the impact of overuse injuries on athletes
is significant, and it typically has a generally adverse effect on the team.
However, there is a lack of data regarding the prevalence and severity of
overuse injuries in the sport. To effectively assess the extent of overuse
injuries, it is crucial to have an appropriate method for recording such
injuries. Various definitions for injuries have been used in the literature. As
previously mentioned, the most common definition is based on “time loss,”
which categorizes injuries as events that result in the athlete missing at least
one participation. Overuse injuries are defined as tension or discomfort
that arises during or after basketball training or games and persists for a
minimum of 3 days of basketball-related activities. The Oslo Sports Trauma
Research Center (OSTRC) has introduced an overuse injury questionnaire,
which is considered an effective tool for recording overuse injuries in
various sports, including tennis, cycling, handball, volleyball, and cross-
country skiing. Athletes complete this self-assessment survey weekly
throughout the season, making it an attractive tool for practitioners due to
its simplicity and cost-effectiveness. Research evaluating the effectiveness
of athlete self-assessment surveys has shown that the measurements
should provide qualitative and meaningful data to athletes with minimal
discomfort. Moreover, it has been suggested that some of these injuries are
preventable, allowing practitioners to use a straightforward and efficient
tool to identify injuries and, consequently, better manage training loads
and their impact on athletes (Weiss, et al., 2017).

Basketball is characterized as an aerobic-based anaerobic contact sport
with a high prevalence of knee injuries. Present-day pre-season evaluations
in elite athletes incorporate isokinetic assessment of knee extensor and
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flexor muscle strength to detect muscle imbalances and prevent orthopedic
or muscle injuries. However, only a limited number of studies have provided
a description of isokinetic performance in elite basketball players. In one
study, a profile of isokinetic knee extensor and flexor muscle strength was
outlined in professional basketball players (Muff et al., 2017)

Basketball, a widely loved sport with numerous participants, has
become a major sporting event that combines players’ qualities, skills,
and intelligence step by step. In some primary and secondary schools
and university campuses, basketball is preferred by students and has
become a means of relaxation for students’ extracurricular lives. However,
basketball is a sport in which various injuries occur, with ankle injuries
being particularly common. The ankle joint is a common site for sprains
due to the lateral ankle ligament becoming more relaxed during the
movement process. Common clinical findings of ankle ligament damage
in players include swelling, pain, and subcutaneous bruising. When not
treated promptly, ligament laxity occurs, leading to ankle joint instability,
which, in turn, exposes the articular surface to the repeated impact, triggers
cartilage damage, and subsequently leads to severe osteoarthritis (Hu,
2017)

This list outlines various factors that can contribute to sports injuries,
as highlighted by Hu (2017):

1. Inadequate preparation before exercise.
Failure to adhere to training principles.
Insufficient training levels.

Playing through an existing injury.

Lack of awareness of protective measures.
Local overloading of the body.

Delayed or inadequate injury management.

Inadequate warm-up.

A S A U o

Physical exhaustion.

—_
=]

. Lack of attention or focus.

—
—

. Poor physical fitness.

—_
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. Overstimulation.

[
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. Low morale.
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. Weak proprioceptive sense.

—_
93]

. High blood pressure.
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16. Overuse.
17. Influence of other medical conditions.
18. Inappropriate footwear.

The guidance provided by the World Health Organization (WHO)
underscores the imperative of engaging in a minimum of 60 minutes of
moderate-to-vigorous physical activity on a daily basis to mitigate the
adverse physiological developments associated with cardiovascular,
neuromuscular, and metabolic health. This recommendation, rooted in
extensive research and epidemiological evidence, stands as a cornerstone
of public health initiatives, promoting the well-being and vitality of
individuals across the lifespan.

Nevertheless, it is incumbent upon us to recognize that the pursuit
of sports and the engagement in high-intensity physical activities, while
integral to achieving these health goals, also carries a concomitant
augmented risk in the form of sports-related injuries. The duality of health
benefits and injury susceptibility is a paradigmatic phenomenon warranting
deeper investigation and comprehensive consideration.

To exemplify the prevalence and the gravity of this issue, a compendium
of compelling data has emerged from diverse nations, encompassing
Switzerland, the United States, Canada, France, the Netherlands, the
United Kingdom, and Sweden, among others. This collective body of
research, as exemplified by the seminal work of Faude and colleagues
in 2017, presents a compelling narrative, firmly establishing that sports
participation transcends geographical boundaries and serves as a universal
conduit for injury occurrences. Astonishingly, the statistics illuminate that
sports are implicated in over 50% of all reported injuries afflicting children
and adolescents, irrespective of whether these activities are organized
within formal sporting institutions or pursued in a more unstructured,
informal manner.

This pervasive involvement of sports in the injury landscape of the
young population underscores the need for a nuanced approach to physical
activity promotion and safety education. While the imperative of physical
activity promotion remains irrefutable, the multifaceted dimensions of
safety awareness, injury prevention strategies, and injury management
protocols cannot be overlooked. As such, a balanced discourse on physical
health must consider the dual imperatives of enhancing physical activity
levels for health while simultaneously mitigating the risks associated with
sports participation, thus advancing a holistic perspective on public health
in the context of sports-related injuries
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In an earnest endeavor to curtail injury rates while concurrently
harnessing the manifold health benefits inherent in sports and physical
activity, the inception and evaluation of Injury Prevention Programs
(IPPs) have emerged as a pivotal development. These programs,
steeped in empirical validation, have demonstrated their potential to
appreciably reduce the overall incidence of injuries in the realm of
child and adolescent sports, often yielding a reduction of approximately
40%. IPPs are thoughtfully architected as comprehensive, multimodal
exercise interventions specifically designed to address potential deficits in
neuromuscular capabilities.

The underpinning philosophy of these programs revolves around the
targeted enhancement of neuromuscular aptitudes, with a keen focus on
critical parameters like leg muscle strength, power, and postural stability. The
neuromuscular system, with its intricate and interconnected components,
plays a fundamental role in governing the functional performance of
movements. This system encompasses a spectrum of capacities, including
neuromuscular performance, muscle strength and endurance, the muscle
strengthening model, proprioceptive feedback mechanisms, and the
harmonious orchestration of coordination and reflex activities. Within this
framework, the neuromuscular system acts as the linchpin in executing and
controlling movements with precision and efficacy.

While the empirical corpus is characterized by nuances and ongoing
exploration, the compelling conjecture that surfaces underscores the
plausible interrelationship between neuromuscular deficiencies and
heightened vulnerability to sports-related injuries. The concept posits that
deficits in neuromuscular abilities can potentially amplify the risk of injury
occurrence. Therefore, the onus of prevention initiatives lies in addressing
these deficits through targeted exercise regimens. Typically, effective
prevention programs incorporate a medley of exercises strategically
calibrated to enhance both static and dynamic balance, plyometric training,
and lower extremity strength and power. These exercises are meticulously
tailored to fortify the neuromuscular system, thus instilling resilience and
promoting injury resilience in the sporting context.

As elucidated in the work of Faude and at al. (2017), the paradigm of
neuromuscular-focused prevention programs embodies a comprehensive
approach to safeguarding the health and well-being of young athletes.
This approach dovetails with the broader ethos of balancing the pursuit
of physical activity and sports participation with the imperative of injury
mitigation, thereby advancing a more holistic perspective on sports-related
injury prevention within the sphere of child and adolescent sports.
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Van Mechelen’s “prevention sequence” has garnered widespread
acclaim as the most efficacious model in the realm of sports injury
prevention over the past 25 years. This model, rooted in a comprehensive
four-stage process, has proven indispensable in safeguarding athletes from
musculoskeletal injuries. These four pivotal stages, meticulously designed
to ensure a holistic approach to injury prevention, encompass not only the
identification and understanding of the extent and causes of such injuries
in steps 1 and 2 but also extend to the crucial phases of intervention
development and subsequent evaluation in steps 3 and 4.

Van Mechelen’s “prevention sequence” is more than just a procedural
framework; it serves as a fundamental prerequisite for the successful
implementation of targeted interventions designed to reduce or preclude
musculoskeletal injuries in the highly dynamic and physically demanding
realm of sports. Indeed, the critical significance of this sequence has
been substantiated by a study conducted by Kilic and colleagues in 2018,
reinforcing its prominence in the field of sports injury prevention. This
model’s multifaceted approach, characterized by its meticulous stages,
enables sports professionals, medical practitioners, and athletes themselves
to engage in a proactive and systematic approach to minimizing the risks
and consequences of musculoskeletal injuries, thus contributing to the
overall well-being and longevity of athletes’ careers.

The National Collegiate Athletic Association (NCAA) has over
460,000 student-athletes participating in sports on an annual basis.
Epidemiological studies related to sports injuries in university-affiliated
sports have shown that the reported cases vary depending on the type
of sport and activity. Additionally, the NCAA, in its continuous efforts,
has initiated changes in practice and competition policies, rules, training
regimens, injury prevention interventions, and equipment standards
among its member institutions and related organizations (Fraser, Grooms,
Guskiewicz, & Kerr, 2017).

While many of these changes are related to reducing the injury
rate, particularly in contact and non-contact sports, a small number of
researchers have examined injuries related to ball contact. Ball contact
can be a common injury mechanism in ball-focused sports (e.g., baseball,
volleyball, basketball) (Fraser, et al., 2017).

To guide future equipment and decision-making processes, it is
necessary to study injuries related to ball contact. Therefore, in a study,
data obtained from a program sample of 11 sports reported to the NCAA
Injury Surveillance Program (ISP) between the years 2009-2010 and
2014-2015 were used to describe the epidemiology of ball contact injuries
(Fraser, et al., 2017).
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Contact athletes are at high risk of orofacial and dental trauma due to
effective contact during games. It has been reported that 31% of orofacial
injuries result from trauma while participating in sports. Approximately
half of these are mouth and dental injuries, accounting for about a third
of all facial injuries. The prevalence of orofacial injuries in contact sports
participants is 39.1% according to Tiwari. The type of injury varies
depending on the sport played, the level of competition, the age and gender
of the participants, and other factors (Bergman, et al., 2017).

Orofacial injuries encompass a range of trauma affecting the oral
and facial regions, which can involve various dental and soft tissue
complications such as tooth concussion, fracture, luxation, and avulsion,
as well as soft tissue lacerations, facial bone fractures, and injuries to the
temporomandibular joint. These injuries not only pose immediate physical
discomfort but also entail aesthetic and functional implications, which may
extend to psychological distress for the affected individuals.

Dentists play a pivotal role in addressing orofacial injuries by striving
to deliver appropriate treatment promptly. The primary objective is to
preserve dental function and aesthetics while optimizing the prospects
of complete recovery. Unlike certain other injuries that might naturally
heal over time, dental injuries often necessitate intervention. Neglecting
treatment for dental injuries can lead to long-term complications, making
the process not only time-consuming but also financially burdensome.

Following orofacial injuries, patients frequently grapple with
multifaceted challenges. Aesthetic concerns arise due to the visible
consequences of dental and facial trauma, which can affect one’s self-
esteem and overall well-being. Functional impairments, such as difficulties
in chewing, speaking, or maintaining oral hygiene, can significantly impact
an individual’s daily life. Furthermore, the psychological toll of orofacial
injuries, with their potential to erode self-confidence and trigger anxiety,
should not be underestimated.

In the context of sports activities, where orofacial injuries can be a
prevalent risk, the implementation of preventive measures is paramount.
The mouthguard, often referred to as a mouth protector, emerges as a
cornerstone device in minimizing the incidence of orofacial injuries during
sports participation (Bergman et al., 2017). By offering a protective barrier
for the mouth and teeth, mouthguards serve as a proactive means to reduce
the likelihood of dental and orofacial trauma, thereby contributing to the
overall well-being and safety of athletes.

Adherence and compliance are frequently used terms to describe the
ability to follow given tasks. In intervention studies of neuromuscular
training (NMT), protocol adherence is an important variable in determining
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the success and usability of these programs. Several groups have measured
the effect of NMT adherence on reducing knee injury rates. In another
group, the potential was assessed by using a group-randomized controlled
design, evaluating compliance in 52 young female soccer teams (total of
1055 players) participating in a comprehensive soccer-specific warm-up
program named 11+. High-adherence athletes showed a 35% lower overall
injury incidence compared to moderately-adherent athletes. Similarly,
athletes with high adherence had a 39% lower incidence of acute soccer
injuries compared to athletes with moderate adherence. Authors comparing
ACL injury rates in six NMT (Neuromuscular Training) studies found that
those with high adherence had a 73% lower incidence rate of ACL injuries
than those with low adherence. The results of the analysis demonstrated
the impact of NMT adherence on ACL injury incidence rates (Sugimoto,
etal., 2017)

A meta-analysis, including 19 studies, aimed at preventing knee
injuries, showed that neuromuscular/proprioceptive interventions reduced
knee damage by 27%. Concerning ACL injury prevention, a meta-analysis
of 14 studies showed that neuromuscular/proprioceptive interventions
reduced ACL damage by 51% (Meyer, Yamato, & Saragiotto, 2017).

In this systematic meta-analysis of studies reporting all kinds of
neuromuscular or proprioceptive interventions to prevent knee or ACL
injuries, studies show that proprioceptive or neuromuscular training
demonstrates protective effects on knee and ACL injuries. Health
professionals and sports departments have emphasized the need to consider
the implementation of neuromuscular and proprioceptive injury prevention
programs to reduce the frequency of knee and ACL injuries in athletes
(Meyer, et al., 2017).

Results

In light of the substantial burden associated with musculoskeletal
disorders in basketball, various interventions have been proposed to
mitigate injury risks. While certain interventions, such as stretching and
theoretical education, do not appear to offer significant protective effects,
others have shown promise in reducing the likelihood of sustaining an
injury. Recent meta-analyses suggest that methods like balance training,
strength training, and the use of orthotics and external joint supports are
effective in lowering injury rates. These findings are also applicable to
screening tests designed to predict injury risk. On one hand, factors like
dynamic balance (e.g., Y-Balance test) and muscle strength can serve
as indicators of lower extremity injury risk. On the other hand, studies
examining the predictive potential of tools like the Functional Movement
Screen (FMS) have yielded inconsistent results (Wilke, et al., 2018)



48 + Muhammed Yunusnur NiSLL Yasin SEPIL

REFERANCES

Bergman, L., Milardovi¢ Ortolan, S., Zarkovié, D., Viski¢, J., Joki¢, D., & Me-
huli¢, K. (2017). Prevalence of dental trauma and use of mouthguards in
professional handball players. Dental traumatology, 33(3), 199-204.

Caparr6s, T., Casals, M., Solana, A., & Pefia, J. (2018). Low External Workloads

Are Related to Higher Injury Risk in Professional Male Basketball Games.
Journal of Sports Science & Medicine, 17(2), 289-297.

Faude, O., Réssler, R., Petushek, E. J., Roth, R., Zahner, L., & Donath, L. (2017).
Neuromuscular adaptations to multimodal injury prevention programs in

youth sports: a systematic review with meta-analysis of randomized cont-
rolled trials. Frontiers in physiology, 8, 791.

Fraser, M. A., Grooms, D. R., Guskiewicz, K. M., & Kerr, Z. Y. (2017). Ball-con-
tact injuries in 11 National Collegiate Athletic Association Sports: the in-

jury surveillance program, 2009-2010 through 2014-2015. Journal of ath-
letic training, 52(7), 698-707.

Hu, H. (2017). Common types and countermeasures of ankle ligament injury cau-
sed by intense basketball movement. Nigerian journal of clinical practice,
20(8), 1036-1039.

Kilic, O., Van Os, V., Kemler, E., Barendrecht, M., & Gouttebarge, V. v. g. v.
n. (2018). The ‘Sequence of Prevention’ for musculoskeletal injuries
among recreational basketballers: a systematic review of the scientific

literature. [Article]. Physician & Sportsmedicine, 46(2), 197-212. doi:
10.1080/00913847.2018.1424496

Long, L. (2018). Biomechanical Analysis on the Stop-jump Action of Patients

with Knee Joint Injury. [Article]. International Journal Bioautomation,
22(1), 49-56. doi: 10.7546/ijba.2018.22.1.49-56

Meyer, S. E., Yamato, T. P., & Saragiotto, B. T. (2017). Knee injury and ACL

tear prevention programmes (PEDro synthesis). Br J Sports Med,
bjsports-2016-097232.



Hareket ve Antrenman Bilimleri Alaninda Aragtirmalar ve Degerlendirmeler - 49

Muff, G., Schwitzguebel, A., Karatzios, C., Norberg, M., Isner-Horobeti, M.-E., &
Benaim, C. (2017). Preseason isokinetic profile of knee flexors and exten-
sors in 30 French elite professional basketball players. Annals of Physical
and Rehabilitation Medicine, 60, €75.

Peterson, D. F., Siebert, D. M., Kucera, K. L., Thomas, L. C., Maleszewski, J.
J., Lopez-Anderson, M., . . . Drezner, J. A. (2018). Etiology of Sudden
Cardiac Arrest and Death in US Competitive Athletes: A 2-Year Pros-
pective Surveillance Study. Clinical Journal Of Sport Medicine: Offici-
al Journal Of The Canadian Academy Of Sport Medicine. doi: 10.1097/
JSM.0000000000000598

Rugg, C., Kadoor, A., Feeley, B. T., & Pandya, N. K. (2018). The Effects of Pla-
ying Multiple High School Sports on National Basketball Association Pla-
yers’ Propensity for Injury and Athletic Performance. American Journal of
Sports Medicine, 46(2), 402-408.

Sugimoto, D., Mattacola, C. G., Bush, H. M., Thomas, S. M., Foss, K. D. B.,
Myer, G. D., & Hewett, T. E. (2017). Preventive neuromuscular training for
young female athletes: comparison of coach and athlete compliance rates.
Journal of athletic training, 52(1), 58-64.

Weiss, K. J., McGuigan, M. R., Besier, T. F., & Whatman, C. S. (2017). Appli-
cation of a Simple Surveillance Method for Detecting the Prevalence and
Impact of Overuse Injuries in Professional Men’s Basketball. The Journal
of Strength & Conditioning Research, 31(10), 2734-2739.

Wilke, J., Niederer, D., Vogt, L., & Banzer, W. (2018). Head coaches’ attitudes
towards injury prevention and use of related methods in professional bas-
ketball: A survey. Physical Therapy in Sport, 32, 133-139.



