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KARDIYORESPIRATUVAR EGZERSIZ TESTLERI : UYGULAMA VE
DEGERLENDIRME, NEDEN, NASIL?

Fadil Ozyener*, Hakan Gur**
*Uludag Universitesi Tip Fakiltesi, Fizyoloji ABD. Ve **Spor Hekimligi ABD., Bursa

Kardiyorespiratuvar Egzersiz Testi Nedir?

Denegin standardize ve kontrol edilebilir bir ortam igersinde bisiklet, kosubandi, su tanki ve benzeri
aletleri kullanarak egzersiz sirasinda (gerekirse dncesi ve sonrasinda) kalp (EKG, nabiz, vd.), dolasim (arteriyel
O, saturasyonu) ve solunumsal (VCO,, VCO,, Vg, vd.) parametrelerinin olglimesi ve izlenmesidir.
Kardiyorespiratuvar egzersiz testleri ile birgok soruya yanit bulmak olasidir (Tablo1).

Tablo 1. Kardiyorespiratuvar egzersiz testlerinin yanitlayabildigi bazi sorular.

Ornek problem Gosterge
Egzersiz kapasitesi azalmis midir? Her tarli Maksimum VO3
Fiziksel aktivite icin gerekli Obezite VO, — WR iligkisi
metabolizma ylkselmis midir?
Egzersizin kisittanmasi O, akisindaki | Kalp, periferik/pulmoner damarsal EKG, kan basinci, aneorebik esik, kan
yetersizlige mi baghdir? olaylar, anemi, hipoksemi laktati, HCOs3;, [1 VQ/[1 WR, VO /KTA,
Egzersizin kisittanmasi ventilasyon Akcigerler, gogus duvari Solunum yedegi, Vo/Vr
kapasitesindeki azalmaya mi
baghdir?
Ventilasyon perflizyon dengesinde bir | Akcigerler, pulmoner dolagim Pa-a)02, P@-enCO2, Vo/VT1, VE/VCO,
bozulma var midir?
Kas dokusunun O; veya substrat Kasta glikolitik veya mitokondiyal VO, ve VCO:3 kinetigi, kalp hizi, kan laktatt,
kullanimi yeterli midir? enzim eksikligi laktat/piruvat orani
Egzersizin kisittanmasinda psikolojik | Noroz Solunumun seyri
bir sorun olabilir mi?
Test gergekten maksimal mi? Degisik sebeplerden bilingli yetersiz | KTA yedegi, SY, maks R, P(a-aO2 , P(a-
caba sarfetme enCO2

VO, = pulmoner O, alimi;VCO; = pulmoner CO, atilimi; WR= work rate (is yuku); Ve = ventilasyon hacmi; KTA =
kalp tepe atimi; SY = solunum yedegi; Pa2)O2, = alveoler-arteriyel PO, farki; P,.er)\CO, = arteriyel- soluk sonu
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PCO, farki; R = respiratuvar gaz degisim orani; Ve/VCO, = CO, igin ventilasyon esdegeri; Vp = 0l0 bosluk
hacmi; Vt = tidal hacim; 11 VQ, = VO, farki; [ WR= is yUku farki.

Nigin Kardyorespiratuvar Egzersiz Test :

Fiziksel aktivite sirasinda kalp-dolasim ve solunum sistemlerinin fizyolojik dizenekleri uyum igersinde
harekete gegerek c¢alisan (kasilan) kaslarin artan enerji ihtiyacini karsilamalari gerekmektedir. Bu durum hem
kardiyovaskller hem de pulmoner sistemde egzersiz sirasinda bir “stres” yaratir. Her iki sistemin bu yeni
duruma uyum saglama yetenekleri fizyolojik yeterliligin (diger bir tanimla saglikli olmanin) bir &lgutadur.
Hucresel solunumu destekleyen gaz tasima sistemlerinin normal yanit profillerinin belilenmesi ve standardize
edilmesi bir dizi fizyopatolojik durumlar sirasinda olusabilecek sapmalarin taninmasini kolaylastiracadi igin
o6nemlidir.

Egzersiz sirasinda artan metabolizma hizi dolayisiyla kaslara O, akisinin uygun oranda ylkselmesi
gerekir. Ayni anda da kaslarda artan CO, Uretiminin de (hlcresel islevleri etkileyebilecek doku asidozundan
kaginmak igin) sistemik dolagimla akcigerlere ulastirilip atmosfere verilmesi gerekir. Kas hiicresinin egzersiz
sirasinda artan gaz degisimi ihtiyacini tam olarak karsilayabilmesi i¢cin akcigerler, pulmoner dolagim, kalp ve
periferik dolasimin fizyolojik dlizenekleri arasinda tam bir uyum olmalidir. Kardiyorespiratuvar egzersiz testi iste
bu noktada tam olarak kontrol edilebilen metabolik stres kosullari yaratilarak  hicresel (kas lifleri),
kardiyovaskiler ve ventilatuvar sistemin timdnin ayni anda sinanmasina olanak saglar. Kardiyovaskiler ve
pulmoner sistemlerin 6nde gelen ortak goérevi olan gaz degisiminin dl¢limedidi egzersiz testlerinde, s6z konusu
sistemlerin gercekgi olarak degerlendirildigini ileri sirmek zordur.

Uygun gaz aligverisi Olgiimlerinin yapildidi egzersiz testleri ile kardiyorespiratuvar sistemin yeterliligi
derecelendirilebilir. Egzersize tahammdili  azaltan kosullari dizeltmek icin ginimizde degdisik tedavi
yaklasimlar bulundugundan bu derecelendirmeyi yapabilmek énemlidir. Ayrica, kalp ve solunum sistemindeki
fizyopatolojik durumlarin dogru tanisi ve belgelendiriimesi hem hastalijin tedavisinin hem de egzersiz
kisitlanmasinin gideriimesi icin 6n sartlardir. Ornegin, yeni dnerilen tibbi, cerrahi ve rehabilitasyon yéntemlerinin
etkili yaklasimlar olup olmadidinin belirlenmesi gereklidir. Dahasi bir kiside kalp ve solunum sistemi
bozukluklari bir arada olabilir ve bunlardan hangisinin ne oranda genel tabloya yansidigini bilmek yodun
tedaviye gegmeden oénce ¢ok énemli olabilir. iste kardiyorespiratuvar egzersiz testleri bu noktalarda ayirici
taniya yardimci olabilecek bilgiler sunmasinin yani sira ameliyatlar éncesi sistemik islevlerin sinirlari konusunda
da yararli olabilir.

“Kardiyak Stres” Testi ve “Pulmoner Stres” Testi

Uzerinde 6nemle durulmasi gereken bir nokta “Kardiyak Stres Testi” ile “Pulmoner Stres Testi” arasinda
var oldugu ileri strtlen ayinmdir. Egzersiz sirasinda kalbi ¢alistirmadan akcigeri, akcigerleri kullanmadan kalbi
“stres” altina alarak test etmek mimkun degildir. Bir kez daha vurgulamak gerekirse yasama ve is gorebilme igin
gerekli olan hiicresel solunumun sirdirulebilmesi icin akcigerler, kalp, pulmoner ve periferik dolagim arasinda
tam bir esgudim olmahdir. Ornegin, kalp islev bozukluklari anormal solunuma yol agabildigi gibi gaz
alisveriginde de aksakliklarla neden olabilir. Kardorespiratuvar egzersiz testinde elde edilen veriler kalbe ait
islevsel bozuklugun tanisina yardimci olabilir. Benzer sekilde anormal kalp yanitlari solunum sistemi
patolojilerine bagli (sekonder) olarak da gorilebilir. Bu ylzden egzersiz testlerini yapan uzmanlarin,
kardiyovaskuler ve respiratuvar sistemlerin hicresel solunumu destekleyerek kas kasilmasi igin enerji
uretilmesinde ki rollerinin i¢ ice gegmis ve birbirinden ayrilmaz oldugunu takdir etmeleri gok 6nemlidir.

EGZERSIZ TiPiNIN SEGIMi VE EGZERSIZi KISITLAYAN UNSURLAR

Organizmanin fiziksel aktivitesi hiicresel diizeyde metabolik dengenin (hemoastazis) sirdiirilmesine en
blyik meydan okumadir. Ornegin, saatte 4.8 km hizla kosmak igin kaslarin O, kullanimini 16-20 kat
yukseltmesi gereklidir. Metabolizma sonucu CO, lGzerinden asit Uretimindeki artis da bir bu kadardir. Hiicresel
solunumdaki bu buyuk artislara ragmen ventilasyonda gerceklesen ince ayar ve orantili yikselme arteriyel
kandaki PCO,, PO, ve pH'yi sabit tutar veya ¢ok az oynamalarina izin verir. Bdylece kan calisan kaslara
dinlenimde oldugu gibi yeterli O, ulastirir ve asit-baz dengesini korur. Bu durumun, normal bir kiside metabolik
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asidoz olusmadan ve/veya hipoksi gelismeden belli bir egzersiziffiziksel aktiviteyi tamamlamasi agisindan 6nemi
aciktir. Pulmoner O, alimi (VO,) ve CO, atihmi (VCO,) seklinde dl¢llebilen hiicresel ve eksternal solunumun
belli bir dengeye ulasmasi egzersizin gerektirdidi enerji gereksiniminin tamamen aerobik dizeneklerle
karsilandigi anlamina gelir. Sistemler bdyle bir denge durumuna (steady-state) egzersizin baslangicindan
itibaren O, alimi (VO,) igin 3, CO, atiimi (VCO,) ve ventilasyon (Vg) igin 4 dak kadar sonra ulasir.

Bireyleri egzersiz sirasinda sinirlayan 6geler arasinda onde gelenler (genel olarak) yorgunluk, nefes
darhgi (dispne) ve agridir.  Kardiyorespiratuvar egzersiz testleri sirasinda ilgili sistemlerin iglevlerini
gbzleyebilmek igin temel fizyolojik ilke blylk kas guruplarina yiklenmek, diger bir tanimla “stres” altina almak
olmahdir. YUrime, kosma, pedal gevirme (bisiklet) gibi egzersizler buyik kas guruplarini harekete gegirerek
kardiyiorespiratuvar sisteme optimal yiklenmeyi saglayarak fizyolojik parametrelerin tam olarak test edilmesini
saglar ve 6rnegin O, tasinmasindaki olasi bir kisitlanmayi ylzeye c¢ikarabilir.

Test segim kriterleri

Egzersiz testi temel olarak organizmada kontrol edilebilir fizyolojik bir stres olusturmaktadir. Secilen test
denegin ihtiyaclarina ve durumuna gére segilmeli ve gerekirse sinirlandiriimalidir. Segilen test uygunsuz oldugu
takdirde denekte hedeflenenden daha fazla stres olusturabilir. Bu durumda asin stres altinda kalan denekte
alinan sonuglarin gavenirliligi azalabilir. Yapilmasi gereken test seviyesinin biyomekanik ve fizyolojik hasar
olusturmaksizin belirlenmesidir. Denegin gunlik hayattaki birincil ve ikincil fizyolojik, (varsa) patolojik 6zellikleri
g6z éniine alinmalidir. Onemli égeler arasinda denegin bilissel durumu, yas, kilo, beslenme yapisi, “fitness”
seviyesi; herhangi bir hastalik dolayisiyla test yapiliyorsa yirime yardimi destedi alip almadidi bunun igin alet
kullanip kullanmadigi ve kisinin gereksinimleri de degerlendiriimelidir. Denekte (sadlikli veya hasta) olusabilecek
tibbi yan etkilere muidahale edebilecek acil yardim ekibinin en kisa zamanda egzersiz laboratuarina
ulasabilmesini saglayacak dizenlemeler testler baglamadan énce yapilmalidir.

KARDIYORESPIRATUVAR EGZERSIiZ TESTLERIi: UYGULAMA VE DEGERLENDIRME

Egzersiz fizyolojisi laboratuarlarinda kardiyorespiratuvar egzersiz test uygulamalarinin amaci; denegin
fiziksel kapasitesini 6lgmenin yani sira egzersizi sonlandirmaya yoOnelten fizyo(pato)lojik nedenleri ortaya
cikararak fiziksel performansi ve yasam kalitesini ylkseltmeye yonelik énlemleri almaktir. Egzersiz testleri
denege gerekenden fazla stres ylklemeden, mUmkin olan kisa zamanda tamamlanmali ve s6z konusu
nedenler tam bir netlikle ortaya konmalidir.

Kardiyorespiratuvar egzersiz testi sirasinda ilgili sistemlerin islevlerini gézleyebilmek icin temel fizyolojik
ilkenin blylk kas guruplarina yuklenmek (stres altina almak) oldugu hatirlanmalidir. Bu nedenle kalp, dolasim
ve solunum sistemlerini yeterince uyarabilecek bisiklet ergometresi veya kosubandi gibi test ekipmanlari tercih
edilmelidir. Kardiyorespiratuvar egzersiz testi sirasinda degerlendirilebilen iglevlerden bir bolimia tablo 2'de
Ozetlenmistir.

Tablo 2 . Kardiyorespiratuvar egzersiz testi sirasinda degerlendirilebilen islevler.

Olgiim islev

Elektrokardiyogram (EKG) Miyokardial O, sunu-istem dengesi

VO, Kardiyak “output” x C)O2

Maksimum VO Artan ylUk egzersizinde maksimum efor (varsayilan) sarf eden kiside

kaydedilen en yiksek VO, (yapilan ise 6zguindiir)

VOazpik Artan is yukiine karsin VO2‘nin artmadidi en yiksek nokta (ise 6zgiindur); en
yuksek kardiyak “output” x C(.v)O2 ‘a esittir.

[1VQ/[1 WR (artan yuk egzersizi sirasinda) | Egzersize aerobik katkiya isaret eder. Bu oranin disik olmasi anaerobik
payin yiksek oldugunu disindurdr.

VO, farki = maksimum is yukd igin | Maksimum is yikinde beklenenden daha az (Oz'ni normal kullanmada
dngoriilen VO, 6lglilen maksimum VO, yetersizlik) veya daha ¢ok O» kullanimi (kondisyonu son derece yiiksek)
Kardiyak debi Damar basinci ile baglantil diisiinildiigii zaman yararh olabilir.

Anaerobik (Laktik asidoz) Esik “threshold” | Laktik asidoz olusmadan erigilebilen en yliksek VO, . Dayaniklilik tipi yapilan
(Ae veya LAg) islerde potansiyeli gosteren 6nemli bir parametre
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Oz nabzi (VO2/KTA) = AV X C(.)O2 AV ve C(.yyO2'nin Urind, AV’nin sabit oldugu kosullarda O nabzindaki

degisme C,-)O2'deki degisime paraleldir.

HRR = o6ngorilen maksimum kalp hizi | Maksimum egzersizde kalp hizi (nabiz) yedegi
 6lciilen kalp hizi

Arteriyel basing Sistemik hipertansiyon, ventrikiiler gikis obstriksiyonu veya miyokardiyal
yetersizlik (pulsus alternans veya artan is yuklne karsin azalan basing)

VE=Va+ Vp Vp bazi ig ylklerinde Va ve Q arasindaki oranin degismesine bagl artabilir.
Va ise PaCO; ‘de ki azalma (diislik CO; ayar noktasi, metabolik asidoz veya
hipoksemi sonucu) ile ters orantili yiikselebilir.

SY = MVV™ maksimum egzersizdeki Ve | Solunum yedegi, egzersizin bitimini takiben (kuramsal olarak) yapilabilecek
veya (MVV ~  maksimum egzersizdeki | fazladan solunum

Ve)/ MV

Egzersizde Vp/Vt Ventilasyon ile perfliizyon arasindaki dengesizligin 6lguti

P@Ee1CO2 Va/Q dengesizliginde goriilen artmis VA/Q bilesenlerini algilar

Pa-a)02 Va/Q dengesizliginde gorulen azalmis Va/Q bilesenlerini algilar, difiizyon
defekti, sagdan sola sant gibi

Ekspire edilen havanin akig dizeni Ciddi hava yolu tikanmalarini isaret etmede yararli olabilir.

Vt/IC inspitatuvar  kapasitenin  solunumda  kullanilan  yiizdesi, akciger
genislemesinin kisith oldugu durumlarda yuksek

Sabit yuk egzersizinde hizh VO, artigl Egzersiz baglangicinda pulmoner kan akimini artirma yetenegi

VG (6-3) Is yiikii AT (izerinde ise pozitif, laktat artisi ile dogru orantili

Hiperoksik (%100 O2) solunuma gegince VE | Ventilasyon yonlendirmesine karotis cisimciklerinin katkisi
ve fta ani degisme

WR= work rate (is yuku), AV = (kalp) atim hacmi, HRR = heart rate reserve (Kalp atim hizi yedegi), SY = solunum yedegi,
Ae = anaerobik esik, MVV= maksimal istemli ventilasyon, Vp = 6lU bosluk hacmi, Vt = tidal volum, Va = alveoler ventilasyon,
IC = inspirasyon kapasitesi, VO2 = pulmoner O, alimi; VCO; = pulmoner CO; atilimi; Vg = ventilasyon hacmi; KTA = kalp
tepe atimi; SY = solunum yedegi; Px-aO2, = alveoler-arteriyel PO, farki; P(a.e1)CO2 = arteriyel- soluk sonu PCO; farki; [1 VQ
(6-3) = sabit ylk egzersizinde 6 ile 3lincu dakikalar arasi VO farki; f= solunum frekansi.

Genel anlamda performans testleri, fiziksel ve glinlik aktivitenin standardize edilerek uygulanip fizyolojik
yanitin  degerlendiriimesi olarak tarif edilebilir. Boylece testler sirasinda deneklerin, bazi fizyolojik
parametrelerinin (nabiz, kan basinci gibi) yani sira agri ve yorgunluk diizeyleri de degerlendirilebilir. Egzersiz
testi sirasinda uygulanacak protokol amaca gére belilenmelidir. Ornegin, denegin aerobik yetenegi belilenmek
isteniyorsa duzenli araliklarla artirilan ylke karsi tikenene kadar maksimal egzersiz yaptirilabilir. Maksimal
oksijen tuketimi (VO, ik ) oksijenin kana salinarak hiicre diizeyinde kullaniimasini saglayacak tasima (transport)
sistemi ile ¢ok yakindan baglantilidir. Kuramsal olarak testin maksimal olup olmadigi: arttirilan yike veya
dirence karsi oksijen aliminin sabit kalmasi, maksimum kalp atim sayisina (220-yas) ulasiimasi, solunum
degisim oraninin (R, pulmoner atilan karbondioksitin alinan oksijene orani) 1.10'un Uzerine ¢ikmasi gibi
parametrelerle belirlenebilir.

Diger yandan denegin fiziksel gli¢ uyumu saptanmak isteniyorsa, gereksiz stres yliklemeden sabit yike
karsi submaksimal gucte egzersiz yaptirmak tercih edilebilir. Ayrica maksimal egzersiz testinin uygulanmasi
bazi kigilerde (6zellikle fizyopatolojik bulgulari olan) risk olusturabilir. Bu durumda denekte daha az stres
olusturan, fakat ayni zamanda kardiyorespiratuvar sistemi yeterince uyaran bir diizenlemeye gereksinim vardir.
Maksimal egzersiz testinin sinirlandiriimasiyla olusturulan submaksimal egzersiz testi veya sabit ylike karsi belli
surelerde yaptirilan (6, 10 veya 15 dak. gibi) test bu amaca hizmet eder.

Ayrica, farkli amaglara hizmet etmek lzere yukin belli bir dizenle artip azaldigi (sinuzoidal), dinlenim
seviyesinden birden maksimal glice yukseltilip birden tekrar egzersiz 6ncesi ylke geri donuldigi (impuls) veya
maksimal glcten dizenli azaltmalarla egzersiz 6ncesi yike geri gidildigi (dekremental) test protokolleri de
vardir.
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Egzersiz test siirecinin standardizasyonu:

Son yillarda teknolojideki hizli gelismeler ve bilgisayarlarin genis bigimde kullanim alanina girmesiyle
Ozellikle “breath-by-breath” dlgim tekniginde dnemli gelismeler saglamistir. Bu teknik ile kisa test zamani
icerisinde yogdun metabolik, ventilatuvar ve dolagimla ilgili bilgi toplamak mumkundur. Bu testlerle ilgili olarak
dikkat edilecek noktalar sunlardir:

Denegin hazirlanmasi:

a) Testler 6ncesinde denekten ayrintili tibbi bir anamnezi alinmali ve denek testler éncesinde ayrintili bir
fiziksel muayeneden gegirilmelidir.

b)Denek, testten 24 saat 6ncesine kadar agir fiziksel aktivite yapmamasi, 2 saat 6ncesine kadar agir bir
yemek yememesi, kahve, nikotin tiketiminden kaginmasi gerektigi konusunda uyariimalidir.

c) Test aletleri, ekip ve ekipmanlarin kisiye olusturacagi stres minimuma indiriimelidir. Bunu saglamak igin
gerekli gérulduginde gergek testlerden énce 1 veya 2 deneme testi yapilabilir.

d) Denege yapilacak test ve islemler agiklanmali, bireysel olarak denek igin olusabilecek riskler belirlenmeli
ve test dncesinde agiklanmalidir. Takiben denegin sorulari yanitlanarak, kabul ettigi takdirde denegin
teste katihmi ile ilgili yazili “olur” u alinmalidir

Test sirasinda ve sonrasinda:

a) Test sirasinda labaratuarda en az iki sorumlu olmali ve denegin slrekli gézlenmesi (gerek EKG ve
diger parametreler gerekse test yapilan kisi) ihmal edilmemelidir.

b) Denegin EKG’si ve solunumsal iglevleri teste gegmeden dnce, dinlerimde ve yuksuz isinma evresinde
yeterli slire izlenmeli ve normal olduklarindan emin olunmalidir.

c) Ozelikle EKG test sonrasi en az 3-5 dak (veya gerektigi kadar) izlenmeli, denek an az 1 saat
labaratuvarda (6zellikle maksimal testlerden sonra) goézlem altinda tutulmalidir.

d) Test sirasinda gerekli anlarda denekle konusulabilir (nasil hissettigini sormak, pedal ¢evirim sayisini
belirtmek gibi). Ozellikle maksimal testlerde denek, en list performansini géstermesi amaci ile sdzlii
olarak tesvik edilebilir.

e) Kardiyorespiratuvar egzersiz testinin amacina bagl olarak denekte asiri yiklenme isaretlerini gézden
kacirmadan ve vyeterli aralar vermek kaydi ile testler egzersiz sezonu suresince birden fazla sayida
uygulanabilir.

Denek testi normal suresinden 6nce bitirdiginde kendisine hangi belirtilerin egzersizi sonlandirmasina yol
actigi sorulmalidir. Sorularla belirtilerin gergekligi ve derecesi arastirilarak testin guvenilirligine olan etkisi ortaya
konmalidir. Ornegin; baldir agrisini uyluk agrisindan ayirmak, gdgdiis veya sirt agrilarinin tam yerini beliremek
bu agidan énemlidir.

Test bitimini takiben elde edilen veriler kisa bir degerlendirme sonucunda egzersizin erken veya vakitsiz
(premature) olarak sonlandirildigini distndiridyor veya teknik herhangi bir sebepten dolayl ayni izlenime
ulasiliyorsa 30 ila 45 dakikalik bir toparlanma safhasindan sonra test tekrar edilebilir. Yiksek bir kalp yedegi
rezervi ile beraber yliksek solunum frekansi, dusik R, bikarbonatta hafif bir azalma gibi bulgular denegin
yeterince efor sarf etmedigini disundurdr.

Testin yeterli oldugu dusunuliyorsa denegin fiziksel Ozellikleri ve test sirasinda elde edilen bulgularin
birlestiriimesiyle kisa bir degerlendirme raporu diizenlenmesi 6nerilir.

Bu raporda:

a) Uygulanan egzersiz protokolinin tanimlanmasi ve agiklanmasi.

b) Denegin kisaca fiziksel-fizyolojik 6zelliklerinin vurgulanmasi.

c) Denegin test sirasindaki performansina iliskin kisisel ve nesnel gézlemlerin belirtiimesi.

d) Sonuglara iliskin baslica tablo ve sekillerin eklenmesi (6zellikle EKG. VO,, VCO,, Vg ile baglantili

degiskenlerin egzersiz 6ncesi, sirasi ve sonrasi degerlerinin verilmesi).

e) Elde edilen verilere iliskin kisa bir yorumun yapilmasi gerekir.
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METABOLIC MEASUREMENTS IN EXERCISE PHYSIOLOGY:
THE SECRETS OF BREATH BY BREATH SYSTEMS

Yitzhak Weinstein

The Ribstein Center for Sport Medicine Sciences and Research, The Wingate Institute, Israil

One of the most valid means of determining a person's ability to perform physical exercise is to measure
the maximal amount and rate of energy expenditure. The process of measuring energy expenditure is known as
calorimetry and may be direct or indirect. The direct calorimetry, the gold standard, is a complex and
expenssive method and rarely used in physiological laboratories. The maximal values of energy expenditure
can be assessed indirectly by determining the maximal ability to consume oxygen while performing maximal
exercise. Indirect calorimetry is the calculation of heat production through the measurement of pulmonary gas
exchange, specifically the measurement of oxygen consumption (VO,) and carbon dioxide production (VCO.,).
The Respiratory Exchange Ratio (RER), obtained by dividing VCO, by VO,,also serves as an indicator of quality
control.

Indirect calorimeters are usually open-circuit systems where VO, is determined by measuring the
difference between inspired and expired gas concentrations and minute ventilation (expired, Vg). Open-circuit
calorimeters use mixing-chamber or breath-by-breath technology. The expired gas flow rate is measured using
a volume transducer for determination of V. At the end of the mixing chamber, a vacuum pump withdraws a
small (200-1000 mil/min) sample of mixed expired gas for measurement of F:O, and FCO, by the O, and CO,
analyzers, respectively. A thermistor or thermocouple is used for temperature correction of volumes. A
microprocessor system (PC) acquires the data (analog or digital), performs the necessary calculations, writes
the data to the memory and produces an online display. The open-circuit breath-by-breath technology differs
from the mixing-chamber system in that there is no mixing chamber, measurements are made every breath, and
the site of gas sampling and volume measurements is usually at the airway. Since there is no mixing chamber,
the measurements are arithmetically averaged at the manufacturer-preset time to obtain mixed expired values.

Indirect calorimeters are generally easy to understand and operate. However, many variables must be
taken into account to allow accurate measurement, especially in the breath-by-breath systems, such as
accuracy, stability and absolute level of expired oxygen fraction (FeO;). In addition, the individual components of
the system (e.g., gas analyzers and air flow-measuring devices) must function appropriately, be calibrated
frequently, and be tested against known standards. There are several solutions to this problem such as
improving O, sensor quality and design, and increasing the frequency at which samples are analyzed for gas
concentrations to about 200-300 Hz. Volume-monitoring devices should be linear across a wide range of flows.
Errors in measurement at either the low or high end of the volume range may make the device unsuitable for
use in pediatrics and at high Ve. It should be emphasized that errors in the measurement of gas concentration
will results in much larger errors in the value of the measured VO,, VCO, and RER.

Two-point calibration of the O, and CO, analyzers should be carried out several times per day and be
recorded. The initial calibration may be performed with room air or 100% nitrogen to establish zero. The span
or high point of the calibration should be relevant to the gas concentration to be measured during the test. This
prevents errors caused by non-linear sensors. Volume-monitoring devices should also be calibrated several
times daily at relevant volumes. Temperature and pressure must also be monitored to allow correction of gas
concentrations and volumes according to the gas laws. Water vapor adversely affects the function of O, and
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CO, analyzers and some volume-monitoring devices. Water vapor should be eliminated from the expired air
prior to its reaching the analyzers to ensure accurate measurements.

Modern commercially available metabolic systems are self-contained (“black box”) and include fast PC’s
and are driven by sophisticated software, which enables rapid data acquisition, analysis and real time fancy
multi-color display. While these systems are suitable for most medical and teaching purposes for the majority of
the population, their accuracy and adequacy for testing athletes, especially top athletes, have not been fully
established. Since all the measuring devices are controlled by software and there is no front instrument panel,
the naive user has to rely solely on the software for the calibration and measurement processes. The software
of most commercial systems is rather rigid and does not allow individual modifications, such as, for example,
instantaneous changes of test protocols based on the subject’s un-predicted physiological responses to the
exercise. Furthermore, for economic reasons most of the commercial modern self-enclosed systems contain
low quality sensors whose performance is "masked" by fancy software. The calibration techniques, the “heart”
of accuracy, must be refined by the use of “double” calibration of the analyzers and then by that of the data
acquisition device (computer). A few examples will be given as illustrations, and potential measurement errors
and solutions will be discussed.
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THE NEED FOR INSTITUTIONALIZED SYNERGY

FOR THE EDUCATION OF THE WHOLE PERSON IN THE 21°7
CENTURY

Dong Ja Yang, Ph.D.

Secretary General, ICHPERSD
Professor, Howard University, Washington, D. C.
at the 7" International Sports Sciences Congress of the
Turkish Sports Science Association
Antalya, Turkey
October 26 — 29, 2002

INTRODUCTION

The topic, "The Need of Institutionalized Synergy for the Education of the Whole Person in the 21%
Century" is a call for every nation and every human institution to revitalize and re-enforce curricula and
progressive programs to facilitate an absolute essence of education, that is to educate the whole person — as an
integrated and balanced individual — the mentally, morally, and physically educated person. Throughout the
history of humanity, across the cultural diversity, the balanced education of the whole child or person in the
interrelated and indivisible domains of mental, moral, and physical education has been the accepted goal. Over
time, this paradigm has been continuously redefined, modified, or reinterpreted through the social and
educational reform processes of the last several decades.

As revealed in the interdisciplinary nature of physical education in the 10 main topics and their sub-
topics of this congress, physical education embraces health and includes all aspects of movement related
education such as play, games, recreation, sports, dance, all of which are indivisibly associated with the
affective, cognitive and psychomotor domains. The affective domain of physical education consists of all the
feelings and emotions associated with movement-related experiences. The high level of aesthetic values
perceived to be gained through performance, from childhood throughout the ageing process, in games, sports,
recreation, and dance have caused people to construct a new definition of physical education as ‘the art and
science of human movement”. The cognitive domain deals with the processes of analysis, formulation,
conceptualization, synthesis, imagery rehearsal, and utilization of various aspects of movement. The subject
matter of this domain is the structural, mechanical, spatial, temporal, and rhythmic dimensions of movement
(Burton, 1977). Every human movement in physical education is a purposeful and goal-directed effort made
through the cognitive processes. To play and perform while thinking and feeling has been identified as a
common attribute and factor of all outstanding players, and athletes pervasively in all age groups. The
psychomotor domain refers to all learning experiences designed to improve the quality of movement responses
(Burton, 1977). The pattern of psychomotor skill development encompasses a reflective behavior, locomotors
movements, basic manipulative movements, fundamental movements, refinement of fundamental movements,
play and games, movement-related recreational activities, specific sports and dance, gymnastics, aquatics, and
specialized skill development.
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The domain of physical education begins the moment a human becomes capable of movement and
continues as long as they live. Every child is a moving and dynamic organism that is thinking and feeling,
changing, growing and developing, exploring and evaluating, selecting and rejecting from the surrounding
environment. Children learn to move and move to learn.

The International Charter of Physical Education and Sport adopted in 1978 by the United Nations
Educational, Scientific, and Cultural Organization (UNESCO) stated guiding principles, values and an
assessment of physical education and sport. The three most critical elements of the Charter in my opinion were:
(a) the practice of physical education and sport is a fundamental right for all; (b) physical education and sport
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makes an effective contribution to the acquisition of fundamental human values underlying the full development
of all people; and (c) physical education and sport is an essential element of lifelong education in the overall
education system.

The Education for All Summit organized jointly by UNICEF, UNFPA, and UNESCO adopted a Chinese
proverb as its preface to the Summit (Naik, 1993). It was, "If you are planning for one year, plant rice; if you are
planning for five years, plant trees; if you are planning for the future, you educate your children". Juan Antonio
Samaranch (former IOC President, 1980 — 2001) declared the Olympic and Sport Movement as 'primarily an
educational movement'.

We, as HPERSD professionals in the midst of the worldwide phenomena of negative attitudes toward
physical education and sport, must stand for education of the whole person through our institutionalized synergy
for protection of the school-based physical education and sport and through facilitating quality and equitable
physical education and sport programs for male and female and disabled persons.

THE CURRENT STATUS OF
PHYSICAL EDUCATION AND SPORT

Unfortunately, parents, educators and education policy makers in many countries are not considering
physical education as "academic subjects". Consequently, they treat physical education as one of a group of
practical subjects to be placed at the bottom of the hierarchical order of priorities.

Current worldwide literature and research data have disseminated extensive misperceptions concerning
school-based physical education and sport programs. According to the recent noteworthy audit of the state and
status of physical education in schools conducted by Ken Hardman (1993, 1998a, 1998b, and 1999); written by
Jable (1997), "(It) has been held in low esteem and has suffered doubly in 'education’, because its low status in
general was compounded by the low respect given to it by most educators"; written by Macdonald & Brooker
(1997), "this inferior status being partly
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attributed to its practical nature in educational contexts that favor intellectual activity; and as described by
Wamukoya & Hardman (1992, p.30), "It is a subject without an academic significance and it is not considered as
a priority in the total education". Many more, writers reflect negative attitudes toward the status of physical
education and sport as being at the bottom of the hierarchical order and not an educational priority.

Under these circumstances, when physical education competes with other core 'academic' subjects
(i.e., language, mathematics, science, and technology studies) for curriculum time allocation (Ayim & Hurley,
1996; Shehu, 1996), the natural consequence is that it receives the least time allocation. At present, the
required physical education curriculum time is between 40 to 100 minutes per week throughout the world (Yang,
2001). The reduction of curriculum time allocation for physical education is found pervasively in many countries
in Africa, Asia, Europe, the Middle East, Latin America, North America, and Oceania.

For example, in spite of the recommendations of the U.S. Surgeon General's Report (1999, 2000, 2001,
& 2002) which stresses the need to enforce a quality daily physical education program of 30 minutes for all
students, K-12 grades, most states have not yet adopted this recommendation. Only the state of lllinois still
requires daily physical education while all other states do not (National Association for Sport and Physical
Education of AAHPERD, 1999). Goals 2000: Educate America Act (USA Congressional Bill: H.R.1804, 1993),
the new federal education initiative, was a way to give every American a bright future, in particular children, by
providing a world-class education that was to help them meet the challenges of the 21st century and lead
happier, more productive lives. In the bill, physical education was included in the group of elective subjects
rather than compulsory subjects. This incomplete perception of education embodied in such proposed
legislation has not only been spreading to all regions of the world, but it has also contributed to the growth of a
pervasive negativism toward school-centered physical education programs throughout the world.

Sustaining Synergy among International Organizations
for the Promotion of Sport and Physical Education and Health
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The mission of The United Nations Educational, Scientific, and Cultural Organization (UNESCO), as a
special agency of the United Nations, is to contribute to the maintenance of peace and security throughout the
world by promoting collaboration among nations through education, science, culture and communication.

UNESCO recognized physical education and sport as part of their programs in 1952 at the 7th
UNESCO General Session in Paris. In 1976, UNESCO organized the International Conference of Ministers and
Senior Officials Responsible for Physical Education and Sport (MINEPS 1) in Paris. In 1978, the International
Charter of Physical Education and Sport was written, adopted, and officially declared by UNESCO. UNESCO
organized MINEPS Il in Moscow in 1988 while enforcing and facilitating the contents of the Charter wherever
needed. In 1999, MINEPS Il was organized in Punta del Este, Uruguay. The Intergovernmental Committee for
Physical Education and Sport
Page 4. / VII. International Sports Sciences Congress

(CIGEPS) of UNESCO and its Physical Education and Sport Unit under the Department of Education for a
Culture of Peace, the Permanent Consultative Council (CCP) to CIGEPS (consisting of 10C, WHO, GAISF,
ICHPER-SD, ICSSPE, and a few other invited organizations) drafted the Declaration and Recommendations
and presented them to the assembly of MINEPS IlI.

MINEPS IIl concluded by adopting the Declaration and Recommendations with the purpose of
reaffirming a commitment to work in unison and promote peace through sport. As yet, no significant actions
have been taken upon this preliminary work.

Truly visionary professionals in our fields founded the International Olympic Committee (I0C) in 1894,
and then proceeded to bring to life the idea of creating a global village through sport by organizing and staging
the first modern Olympic Games in Athens in 1896 - a revival of the Greek practice begun in 776 B.C. in
Olympia. The spectrum and network of the IOC is comprised of the 28 Summer Olympic Federations (ASOIF),
7 Winter Olympic International Sports Federations, 30 International Sports Federations (non-Olympic sports
recognized by the IOC), 199 National Olympic Committees (NOCs), 5 regional organizations of the NOC'’s,
International Paralympic Committee (IPC), and many other recognized organization including ICHPER-SD - the
organization that this presenter represents.

So much could be said about the Olympic Movement and the |IOC’s extraordinary development and
delivery of its fundamental principles as stipulated in the Olympic Charter. Please allow me to reiterate a few
thoughts | expressed in an article about Juan Antonio Samaranch that was published in the Special Olympic
Issue (Volume XXXVII, No.2) of the Journal of ICHPER-SD.

In 1841, Thomas Carlyle wrote, "This world, after all our science and sciences, is still a miracle,
wonderful, inscrutable, magical and more, to whosoever will think of it". Perhaps, it is Providence that no
individual or institution will be able to stop the great force — The Olympic Movement — and its determination to
educate the world on how to construct the "building of a peaceful and better world through sport and the
Olympic ideal" (IOC resolution 48/11 of October 25, 1993). Yet, this Olympic Movement is a gentle giant
determined to bring about peace without discrimination of any kind, and with an extraordinary Olympic spirit
developed from mutual understanding, friendship, solidarity, fair play, and education.

It is a miracle, The Olympic Movement! Its invisible force has transcended beyond our imagination. Its
enormous achievements have allowed sport to contribute to international peace on a par with the United
Nations. It is an unswerving instrument of peace and human dignity — asking men to redirect their thoughts
away from war, domination, and in fact all negative direction. The Olympic Movement is like a magnet that
embraces all races, cultures and differences, and asks that they come together as one to reflect on the truly
revolutionary Olympic spirit. The Olympic Games are the pinnacle,
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a human festival evolved under heaven, and a wonderful manifestation of peace and love (Yang, 2001).

The World Health Organization (WHO) is another important organization in the worldwide network.
WHO laid the groundwork in 1946 and two years later adopted the definition of health endorsed by 54 member
nations in 1948 at the first World Health Assembly: "Health is a state of complete physical, mental, and social
well-being not merely the absence of disease or infirmity." While advocating and facilitating this main objective,
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the World Health Organization has been taking an active role in the network to promote sports, in addition to its
own wide range of functions for the attainment by all people of the highest possible level of health.

The International Council for Health, Physical Education, Recreation, Sport, and Dance (ICHPER-SD),
as an academic and science based organization of HPERSD professionals, has brought sustainable research
theory to practice throughout the world by organizing 28 ICHPER-SD World Congresses and 23 regional
congresses and assisting humerous member national organizations' congresses and conventions since 1958.
As joint projects between ICHPER-SD and UNESCO and their follow-up actions to the results of MINEPS Il
ICHPER-SD has launched research projects to develop the International Standards for Physical Education and
Sport for School Children, Global Standards for Professional Preparation of Physical Educators, Global Vision
for School Physical Education, and a World Database of existing physical education and sport institutions,
training centers, sport information structures, universities, and related areas. It is hoped that these standards
and instruments may be promoted by the leadership and members of the Turkish Sports Sciences Association
as well as all other organizations in the worldwide network for the promotion of physical education and sport.

The International Council for Sport Science and Physical Education (ICSSPE), as an organization with a
similar mission to that of ICHPER-SD, organized the World Summit on Physical Education and Sport in 1999
and has been coordinating and organizing several Pre-Olympic Scientific Congresses.

With respect to past records as well as current activities based on our assessment, the five international
organizations presented above (UNESCO, I0C, WHO, ICHPER-SD, and ICSSPE) have been the major
players, by closely networking and supporting each other's endeavors and consolidating strategies to facilitate
and improve HPERSD programs worldwide. This great coalition effort along with a few other concerned
organizations has been the critical force at work to preserve, maintain and enhance the sustainable vitality of
HPERSD programs. Their mission has been to cultivate a profound essence of education in health and physical
education and sport, recreation and leisure, and dance education and related areas under the purview of
shaping international understanding and goodwill, safeguarding peace and human rights, and fostering an
enhanced quality of life and respect for the dignity of all human beings.
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THE ROOTS OF NEGATIVISM
TOWARD SCHOOL BASED PHYSICAL EDUCATION AND SPORT

The disturbing patterns, contrasts and trends presented earlier in this paper raise a number of questions
for our professionals in health, physical education, recreation, sport, and dance. Have the synergistic coalition
efforts (UNESCO, 10C, WHO, ICHPER-SD, ICSSPE) presented in this paper influenced and impacted upon
what is happening, especially to school-centered physical education programs at the grassroots level? Has one
problem been the failure to follow-up and disseminate results of these high-level strategies? Has there been too
much talking among us without taking appropriate action?

Obviously, we could go on and on enumerating questions. How many governmental and non-
governmental education based organizations in the world are aware that international studies indicate that the
reduction of physical education and sport programs contributes to the rise in juvenile delinquency and violence,
and that $1.00 invested in physical activity leads to a saving of $3.20 in medical costs? This research data was
included in the Declaration adopted by MINEPS I1I (1999).

One of the most serious causes of the current negative phenomena is the unsuccessful delivery of
school based physical education and sport. Quality programs can only be assured when they are delivered by
quality professionals. Without quality professional standards and quality programs, there is no hope for the
future of school-based physical education and sport, no reliable foundation for sport development, ethical
standards, and no fair play. These negative trends, if allowed to continue, would eventually have an effect on
even the Olympic Movement.

THE NEED FOR INSTITUTIONALIZED SYNERGY
IN THE 21°' CENTURY

A. HPERSD as an Indispen-sable Reality of Human Life
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The establishment of developmentally appropriate and quality HPERSD programs in the mainstream of
life long education should be in mode. At the dawn of the information age, the lifespan of some kinds of
knowledge is decreasing and the importance of lifelong learning increasing in proportion. While primary school
education remains a fundamental component of the landscape, education is becoming broad and more
diversified and is reflecting a much keener concern with the quality of learning.

HPERSD is an indispensable reality for human beings, because health and physical activity are so
integral to a meaningful quality of life. HPERSD is a core element in the human lifespan, from birth to death. In
this context, it is our role to ensure that HPERSD becomes a valued mainstream ingredient in lifelong education.
From a broad perspective, most institutions have evolved for the protection, maintenance and improvement of
the quality of life, or for other specific interests. These interests range
Page 7. / VII. International Sports Sciences Congress

from family to governments to the United Nations, from preschool programs to higher education, from specific
interest-based national organizations to international organizations. ICHPER-SD as an education-based
professionals’ organization, is committed to bettering the quality of life for all through education and the
promotion of the benefits of ICHPER-SD programs. We have, therefore, the job to ensure that HPERSD
becomes a core element, not an outcast, in the overall education system — stressing the education of the whole
person.

B. A Consolidated Holistic Institutionalized Approach

Families, as the first social institution to facilitate learning, and parents as educators, must lay the
groundwork for movement education for each child through some form of interactive play with significant adults.
Play is the ‘work’ of young children and involves underlying conceptual learning processes of behaviorism and
of cognitivism. Every child’s movement in play serves his/her own level of association or integration of
psychomotor, cognitive, and affective development — the three interrelated and indivisible domains of self as a
realized whole child or person — while stimulating growth of body tissues, muscles, organs, nerves, and bones,
which are essential to optimal development and health.

One of our prime professional missions is to advocate the importance of preschool teachers and
educators, parents and significant adults in every child’s life as the first learning facilitators, and to provide them
with developmentally appropriate motor skill instruction to apply those skills for the benefit of the children.
Parents and significant adults need to be informed that children should develop their movement experiences
and skills beginning with the pre-school and early childhood period. This core knowledge is build on and refined
throughout their school years, K-12 and beyond. Children who do not develop their physical skills tend to
become adults who do not regularly participate in physical activities, and thus become potential victims of a
sedentary lifestyle and its concomitant dangers.

Schools, as the formal educators, bear the responsibility of making sure that every student including
any with a disability receives quality daily physical education instruction taught by a qualified physical educator
who has acquired and maintained official certification to teach physical education. Communities, as the setting
in which families and schools intersect, must provide a conducive environment for an active lifestyle with a good
selection of physical activities and sports offered at public facilities, where children and youth can enjoy,
reinforce and demonstrate the lessons taught and learned both at home and at the school. Institutions of
higher learning provide leadership for physical education and sport and facilitate the search for knowledge in
our fields of study by renovating curriculum, providing opportunities and the environment for students to enjoy a
continuous association with an active and healthy lifestyle and physical fitness. Businesses, as the present
employer of parents and the future employers of students, must contribute financial, human and technical
resources for strengthening
Page 8. / VII. International Sports Sciences Congress

school-based physical education and sport programs. Government, as the overseer and facilitator of the
education process and a healthy environment, must provide leadership and national policy in making school-
based physical education and sport an indispensable element of education as a whole — Education of the
Whole Person.
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CONCLUSION

We must reaffirm the concerted effort of revitalization for school-based physical education and sport, as
well as HPERSD program in the mainstream of lifelong education, through a consolidated holistic
institutionalized and systematical process, within various lifelong learning societal structures and institutions. In
this context, we must join together to counteract the current phenomena of the reduction of physical education
time in schools and of negativism as well as many other relevant issues related to unbalanced grass roots
school sports, collegiate sports, elite athletes and sport for all.

The truth is that school-based physical education and sport is the foundation on which to build the
mission of UNESCO, of the International Olympic Committee (IOC), of each of the 199 National Olympic
Committees (NOCs), one of which is of course the National Olympic Committee of Turkey, of each of the 28
Summer Olympic International Federations (ASOIF), of each of the 7 Winter Olympic International Sports
Federations (AIWF), of each of the 30 International Non-Olympic Sports Federations (recognized by IOC), of the
International Paralympic Committee (IPC), of each of the19 Paralympic Sports Organizations in Summer
Paralympic Games, of each of the 4 Paralympic Sports Organizations in Winter Paralympic Games, of every
national sports federation affiliated with these sports-based organizations, as well as HPERSD education and
science based international professionals organizations like ours, ICHPER-SD, ICSSPE, and others, and
HPERSD education and science based professionals associations, like the Turkish Sports Sciences
Association, and many more.

As Secretary General of ICHPER-SD and a professor at an institution of higher learning, my
presentation is systematically structured to present the most relevant facts making up the current atmosphere
threatening school-centered physical education and sport worldwide. The standards for quality physical
education and its professionals were identified as the underlying cause of the grave negativism toward school-
based physical education and sport. However, as we work for a vigorous synergy through our coalition efforts
while meeting the issues of today and tomorrow head on, we should be able to regain a reinvigorated status of
physical education and sport, hopefully in the very near future years.

Let us remember that all the concerted efforts of high-level intergovernmental and non-governmental
organizations, sustained networks for coalition for institutionalized synergy, dissemination of relevant materials,
our professionals’ undying commitment to excellence and research and enthusiasm, mobilizing effective lines of
communication, and acquiring the support of policy makers for school-centered physical education and
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sport are all important and critical factors. They are, however, collectively and individually all subsidiary to our
professionals’ accountability, ensuring efficiency in the delivery of quality physical education programs in
schools taught by qualified and competent physical educators. To this end, let us join together and work; let us
rededicate our professional commitment; let each of us be an active contributor to the sustainable advancement
of the body of knowledge and an active participant in the programs of the national, regional and international
organizations in which we individually or collectively choose to belong.

While recognizing and admiring the high leadership qualities of the Turkish Sports Sciences
Association, please allow me to stress the following: ICHPER-SD recommends that every national HPERSD
academic and scientific organization should: (1) publish and enforce, in cooperation with the relevant
governmental authority, national standards for school physical education and sport as well as professional
standards appropriate to their own country’s needs and social conditions; (2) promote ICHPER-SD international
standards for Physical Education and Sport for School Children; (3) conduct a national convention annually for
sustained vitality advocacy; (4) promote national organization and ICHPER-SD membership of all types; (5)
encourage members to participate in the ICHPER-SD World and Regional Congresses and other academic
forums; (6) recommend candidates for ICHPER-SD Biennial Awards; and (7) search for the possibility to
organize an ICHPER-SD Regional and/or World Congress in according with the ICHPER-SD Operating Code.

Thank you very much for this opportunity and | congratulate you all!!!
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Tarih : 28102002
Saat : 15:00

Salon 3

Panel Konusu :  Spor Psikolgjisi
Moderator :  Dong Ja Yang

SPORDA SELF DETERMINASYON KURAMI

Ziya Korug

Hacettepe Universitesi, Spor Bilimleri ve Teknolojisi Yiiksekokulu, Ankara

SELF-DETERMINATION IN SPORT: A COGNITIVE EVALUATION THEORY

Research on the issue of Self Determination and its relationship to intrinsic motivation in sport is reviewed
using Cognitive Evaluation Theory. It is argued that much of sport participation is a function of intrinsic
motivation and that such intrinsic motivation is facilitated by conditions conducive to autonomy or Self
Determination. The dynamics of Self Determination have been explored in studies of the effects of external
rewards, interpersonal contexts, and style of self intrinsic motivation. The implications of this body of work for
sport psychology are discussed, as the relevant areas of sport motivation research that to date remain under
examined

Self Determinasyon Kurami, Deci ve Ryan (1985) tarafindan insanin dogal psikolojik gereksinimlerinden
hareketle motivasyonun igsel-digsal olmasi ya da motivasyonun bulunmamasindan olusan bir kisim
davraniglarin kokenlerini ortaya koyabilmek amagciyla gelistiriimis bir Bilissel Degerlendirme Kuramidir. Spor
psikolojisi alaninda 1980’li yillarda i¢sel motivasyonun 6énemi izerine yapilan ¢alismalarin agirik kazanmasi ile
birlikte kuramsal nitelikli calismalarda da artma olmustur. Bu ¢alisma ile daha ¢ok Self Determinasyon kuramini
aciklanmaya calisilirken, kisilerin motivasyonlarindaki  ylkselme ve azalmayla iliskili etmenler (zerinde
durulacaktir.

Bilissel Degerlendirme Kurami ve Igsel Motivasyon: Deci ve Ryan (1987)Yasamin her alaninda
insanin hareket egilimlerinin gelismeye bagli olarak, 6grenmeyi ve sosyallesmeyi artirdigini ortaya koymuslardir.
Spor davranigi ustalasma ve etkinlige karsi organizmada olusan egilimlerin belirgin bir 6rnegidir. Bdylece
insanlarda micadele etme, egzersiz, beceri ve diger kapasitelerini arastirma istegi dogmustur (Ryan, Vallerand
ve Deci, 1984). Bilissel degerlendirme kurami ve kurama iliskin denenceler yardimi ile agirlikli olarak igsel
motivasyonu etkileyen sosyal etmenler tzerinde durulmaya calisiimistir.

Kuram doért temel ilke Uzerine kurulmustur. flki: icsel olarak motive olmus etkinliklerdir ve Self
Determinasyon ya da 6zerk bir 6zellik aracilidi ile olusur. Pek ¢ok cevresel etmen bireyin digsal olarak algiladigi
nedensellik (neden-sonug) kontroli sonucu igsel motivasyonunda azalmalar oldugunu ortaya koydugu
distiniimektedir. Bunun tam tersine artmalar da olusmaktadir. ikincisi: igsel motivasyon yarisma duygusunun
ve micadele nedeniyle duyulan heyecanin siirmesine yardimci olmaktadir. Feedback bireyin duygularinin 6nem
kazanmasina yardimci olarak i¢gsel motivasyonu artirmaktadir Buna karsin feedback ters bir etkiye de neden
olabilmekte ve bireyin duygularinin azalmasi seklinde de gézlenebilmektedir. istendik olmayan miicadeleler ise
icsel motivasyonun harekete gegmesine engel olmaktadir. Bunun nedenlerinden birisi ise az da olsa gorevlerin
ya ¢ok zor ya da c¢ok kolay olmasina bagli olarak yiksek bir yarisma duygusunun ortaya ¢ikmasidir.
Uciinciisii: Ozellikle Deci ve Ryan tarafindan dikkatle (izerinde durulan feedback, &diiller ve etkinlikler
yardimiyla diger iletisimlerdeki motivasyonel etkiyi artirmaktadir. Bu islevsel olarak verilen énemle ilgilidir. Bir
girdi olarak verilen ddul, kazang¢ ve bir kisim elestiriler hem bir ileti saglar hemde kontrol mekanizmasinin
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(davranisin ya da performansin dogrudan kontrol(i) ve motivasyonsuzlugun (amotivasyon) yani garesizlik ya da
rekabetten kagma bildiriminin algilanmasini saglar. Kuramda bireye verilen bu girdilerin, bireyin kendisi ile ilgili
olmasi agisindan igsel motivasyonun yikselmesi beklenir. Bununla birlikte algilanan kontrol ve
motivasyonsuzluk ise Self Determinasyon ya da rekabet ile ilgili diglnceleri farkli olarak etkilemekte ve birer
birer azalmaya neden olmaktadir. Sonuncusu : Ortaya konan ileti, kontrol ve motivasyonsuzluk (amotivasyon)
girdilerinin yardimiyla sadece kisinin zihninde olugan olaylarla iligki gdstermez, ayni zamanda harekete iligkin
intrapsisik duzenlemelerlede iligkili oldugunu da goésterir. Bunun diginda ego ydnelimiyse bireyin duygularini,
benlik saygisini korumak icin ulasmak istedigi sonuglar nedeniyle baski altina almasi ve igsel olarak kontrol
girdileri gdstermesi i¢sel motivasyonun azalmasina neden olmaktadir (Ryan & Deci, 2000).

Bilissel degerlendirme Kuramindan hareketle olusturulan pek c¢ok calismada igsel motivasyonun
azalmasina, hangi etmenlerin neden oldugu izerinde durulmustur, Ornegin: Para (Deci, 1971), yemek (Ross,
1975), iyi oyuncu roli (Lepper; Greene & Nisbett, 1973), kazanglar (Harackiewics, 1979), zaman siniri
(Amabine, Dejong & Lepper, 1976) ve denetleme (Plant ve Ryan, 1985) elde edilen bulgular ilgingtir. Fakat
bunlarin tam tersine adi gecen girdiler eger Self Determinasyon algisini artirirsa i¢sel motivasyonda da artma
beklenmektedir (Zuckerman, Parac, Lathin, Smith ve Deci,1978). Bu arastirmalarin ortak sonucu olarak
girdilerin bireyin algiladigi nedensellik Odagini etkilenmesi ya da Self Determinasyon yasantilarinin bir sonucu
olarak bireyin i¢csel motivasyon diizeyinin etkilenmesi s6z konusu olacaktir.

Deci ve Ryan (1985) tarafindan ortaya konulan Self Determinasyon digsal motivasyonun anlasiimasi igin
oldukga o6nemlidir. Digsal motivasyon tanimi iginde davranisin yararli sonuglarina ait olan ydnlenmeler
bulunmaktadir. Tipik olarak “kasith” olan bu hareket 6zerkligin ya da Self Determinasyonun derece olarak
oldukca cesitli oimasini saglar. Ornegin; Spor yapan égrencinin, spor yapma nedenini agiklamasi “Ciinkii burs
icin para aliyorum” ya da “glinkii saglikli kalmama veya enerjik olmama neden oluyor...” seklinde olabilir. Her iki
durumda da motivasyonun digsal ve araci nitelikte oldugu sdylenebilir. Gegmiste yapilan kuramsal ve deneysel
c¢alismalar digsal motivasyonun tirlerini oldugunu ortaya koymaya calismistir. Gegmiste pek ¢ok arastirmaci
belli bir butlnlik icinde 6zerkligi nitelendirerek motivasyon ve performans lzerinde etkili olan farkli unsurlari,
cesitli davranigsal alanlarla iliskilendirmeye calismislardir (Ryan & Deci, 2000; Fortier, Vallerand, Briere ve
Provencher, 1995).

Bilissel Degerlendirme Kurami araciligi ile yapilan pek ¢ok calismada algilanan rekabet (zerine
feedbackin etkileri ortaya konulmaya calisiimistir (Deci, 1971) Buna ek olarak igsel motivasyondaki
degisikliklere feedback sonucu algilanan rekabetteki 6znel degisiklikler aracilik etmektedir (Vallerand & Reid,
1984; McAuley & Tammen, 1989). Bununla birlikte Bilissel Degerlendirme Kuraminda, olumlu feedbackin i¢sel
motivasyonu artirdidi ve boylece Self Determinasyonu destekledigi belirtiimektedir (Fisher, 1978; Ryan, Mims &
Koestner, 1983).

icsel motivasyonun i¢sel olaylardaki rolii konusunda yapilan ¢ok sayidaki arastirmada icsel diisiinceler ve
algilamalar, hem benlik kontroll Uzerindeki baskilari, hemde iradeye dayanan benlik dizenlemelerini ortaya
cikartarak ayri ayri i¢sel motivasyonun artma ya da azalmasini yordamayi saglar. Buna dayanarak Ryan (1982)
ego yonelimli durumlarin, gérev yonelimlilere gore daha dusuk i¢sel motivasyon gosterdigini ortaya koymustur.

Spor alaninda yapilan ¢ok sayidaki c¢alismada algilanan rekabetin artmasinin, ayni zamanda
motivasyonuda artirdigi belirtimektedir (Bandura, 1977; Csikszentmihalyi, 1975). Bilissel Degerlendirme
Kurami yavas yavas azalan igsel motivasyona kargi gelisen 6zerklik ve Self Determinasyon rollerini hedef
almistir. Bu durum genellikle sporun her alani ile iliskilidir. Spora katilimda prototip olarak igsel motivasyon éne
cikmakta ve bu alanda genellikle baskilar, beklentiler, performans hedefleri ve édlller gdze ¢carpmaktadir. Buna
ek olarak Frederick, Ryan, (1977) sporda katilanlarin biyik bir bolimdnin ego yo6nelimli olduklar
belirtmektedirler ve benlik imajlarinda performans ile basarinin rastlanti sonucu ortaya ¢iktigina inanirlar. Bu
nedenle Self Determinasyon ve algilanan eden odagi (Perceived Locus of Causality) oldukga biyik bir 6nem
tasir.

Ornegin Orlick ve Mosher (1978) yaptiklari calismada motor gérevler igin hangi odullerin igsel
motivasyonu artirdigini arastirdiklari c¢alismada, &dile dayali olarak Ontest-sontest &lgimleri arasinda
stabiliometre gdrevinde zaman dilimi olarak azalma oldugu, buna karsin ddul icermeyen durumlarda ise uzama
oldugunu saptamiglardir. Tomas & Tennet (1978) ise yaptiklar ¢alismada bu bulgunun tersini saptadiklarini
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belirtmislerdir. Watson'da (1984) literatir taramasi ile yaptigi calismada o6zellikle gocuklarda &dillerin igsel
motivasyonu azalttigini rapor etmistir. Ryan (1977) ise c¢alismasinda kolejli égrencilerin burslu olanlarinin
spordan daha az zevk aldiklarini ve burssuz &grencilere goére daha fazla digsal 6dil ile spora katilim
gosterdiklerini saptamistir. Yine Ryan (1982) daha sonraki ¢alismalarinda hem erkek, hemde bayan kolejli
burslu &grencilerin  motivasyonlarini  de@erlendirdiginde, futbol bursu alan erkek sporcularin igsel
motivasyonlarini dusuk bulurken, erkek giresciler ve kiz sporcularin i¢gsel motivasyonlarinda bir degisme
g6ralmedigini rapor etmistir. Bu bulgular Bilissel Degerlendirme Kuramiyla yorumlanirsa; futbol oyuncularinin
algiladiklari bursun takimda kalabilmek igin bir yol olarak goérdukleri séylenebilir. Bununla birlikte gurescilerin ve
kiz sporcularin, futbolculara oranla bursu daha dusik oranda algiladiklar ve kisisel rekabetleri i¢in bir onay
olarak gordukleri seklinde yorumlanabilir.

Sporda Self Determinasyon : Sporda motivasyonu saglayan en énemli etken sporculara yol gésteren ya
da motive olmalarini saglayan aile, antrendr, danisman ya da diger onemli kigilerdir. Cogu sporcunun
motivasyonu digsal zorlamalar, 6zendiriciler, baskilar, kontroller, 6dil ve kazanca bagl olarak yikselme
g6stermektedir. Diger bir kisim sporcu ise ¢ok az oranda dissal 6zendiricilerden etkilenmekte ve daha gok
Ozerkliklerini onaylayarak, katilimci olarak segilmelerine 6nem verdikleri goérilmektedir. Spor ortaminda
antrenérlerin ve danigsmanlarin énemli rollerinin oldugu biliniyor olmasina karsin, ¢ok az sayidaki calismada
antrenodrlik stili, ailenin davraniglari ve sporcunun motivasyonu konusuna deginildigi gorilmektedir. Bu az
sayidaki calismanin ortak bulgulan su sekilde dzetlenebilir. Kontrole kargin 6zerklik desteginin énemli ve olumlu
feedbackin sporcularin spora katiliminin devamliliginda ve i¢sel motivasyonlarinin yikselmesinde oldukca
dnemli oldugu ortaya konulmustur. ilging olan ise diisiik rekabete sahip olan katiimcilarin dzerklik destegini
daha dusuk olarak kabul ettiklerini ve bu durumun da i¢gsel motivasyonlarini engelledigi belirlenmistir (Anshel,
1990; Anshel & Sailes, 1990; Courneya & McAuley, 1991; Brustad, 1988; Sinclair & Vealey, 1989).

Elde edilen bulgularin ortak degerlendirmesinin biligssel oldugunu vurgulamamiz gerekmektedir. Fakat bu
aciklamalarin neden i¢sel ya da digsal ya da hepsinden 6te neden sporcunun motivasyonsuzlastigi noktalarinin
aciklanmasi gerekmektedir. Biligsel Degerlendirme Kuraminda bunlara verilecek yanit sinirli gibi gérinmektedir.
Bu noktada Bilissel Degerlendirme Kuraminin bir uzantisi olarak Self Determinasyon Kurami ortaya
cikmaktadir. Kuram alisildik olan motivasyon tekniklerinin ve tiplerinin fiziksel alandaki etkilerini ve sosyal
unsurlarin, bu yontemler Uzerine etki derecesini belifremek igin olusturulmustur. Motivasyon c¢iktilar ile
yontemleri arasinda yordayici bir nitelik olarak gelistirilien Self Determinasyon Kurami ¢ ana motivasyon
tiplemesi tizerine kurulmustur.

1- lgsel Motivasyon: maddesel bir 6diil bulunmaksizin, sadece bir edlence amaciyla egzersize girmeyi
kapsar. Bireysel olarak etkinlige katilimdan hoslanma/ memnuniyet hissetme, merak disinda yeni seyler
o6grenmek ve ustalasmak ya da diger etkinliklerin gelisimi. Bu noktada daha sonra acilacak olan insanin
dogustan gelen temel gereksinimlerinden yetkinlik, 6zerklik ve baglanma i¢gsel motivasyonda énem kazanan
uc noktadir.

icsel Motivasyonun Boyutlari: (Vallerand ve Ark. 1992).

icsel Motivasyon; Bilmek, Arastirmak, Ogrenmektir. Bilmek “fitnesle ilgili 6nemli etmenlerin kesfedilmesinin
yarattigi memnuniyettir”.

> Igsel Motivasyon; Olusturma ve igsel Degisimlerdir. Olusturmak “Bu nedenle farkl aerobik rutinlerde
hosnutluk duymaktir”.

> Igsel Motivasyon; Basari ve Uyarandir. Uyaran, “igsel duyumlarim igin hissederim”.

2- Digsal motivasyon: Bireysel performans basarisinin anlami kesinlikle arzulanan giktilardir. Odiil sadece
sosyal ya da maddidir. Siklikla da duygusal gerginlik ve baskidir. Sugluluk duygusu ve sagliksiz yasam
tarzindan vaz gegmek gibi.

Digsal Motivasyonun Boyutlari:

» Digsal Motivasyonda Digsal Tipler vardir (onu yapmak zorundayim). “digsal &dul, digsal
hoslanim,taninma ve kazanma arzusudur.”.
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> Digsal Motivasyon igselleme Cabasidir. Davranigi anlamada kisilerin géziine girmek ya da sugluluk ve
kaygl duygularindan kaginmak amagiyla yapiimasidir. Self determinasyon baglanmak degildir. Digsal
kosullar limitlidir fakat sebepler i¢seldir.

» Digsal Motivasyon Tanimlama Tipidir. “Onu yapmak istiyorum”. Davranis bir Self Determinanttir,
memnuniyetsizlik ile sergilenir ve amaci, kisisel dnemli hedeflerin bagariimasidir. Davranisin dogrudan
ilgingligi ya da hosnutlugu séz konusu olmasada, degeri yiiksektir ve sergilenmesi dzgirdir. Ornegin;
daha iyi gérinmek. Bir digsal motivasyon butinleme tipidir. Kisisel se¢im disinda bir etkinlige katiimak
kendi organizasyonunun parcasini segmede enaz destegin/karaligin anlatir.Ancak belirlenen hedefin
basarisinda segim disinda ve kendi gériintigiinin harmonisindeki fark davranis igin énem tagir. “Orn:
Ben egzersiz yapiyorum ¢unku saglikli olmam benim igin énemlidir.”

Motivasyonsuzluk (Amotivasyon) —Pelletierr ve Ark. 1995-: Bireylerde egzersize ydnelik motivasyonun
olmamasi ya da az bulunmasidir. Bireydeki eksik motivasyon gli¢gsiizIigi 6grenmeye benzer. icsel ya da
dissal motivasyonun bulunmamasi durumudur. Yapilan etkinlik igin yapilamayacak sonucu ¢ikmaktadir.

Motivasyonsuzluk Boyutlari:
Motivasyonsuzluk Yetenege inanmadir: Davranigin sergilenmesinde yetene@e inanma

Motivasyonsuzluk Stratejiye inanmadir: Strateji, amacin arzulanan sonuca gidememesidir “Orn: egzersiz
bana kilo vermemde yardimci olamayacak.”

Motivasyonsuzluk Cabaya inanmadir: Davranisa bir talebin olmamasi ve siklikla caba sarf etmek
istememek.

Motivasyonsuzluk Giigsiizlige inanmadir: Birisinin cabasinda basari arzusuna dayali giktilarin her ne
nedenle olursa olsun etkisinin olmamasi.

Self Determinasyon Kurami bir uzam Uzerinde ele alinirsa

DUSUK Motivasyonsuzluk

Digsal Tipi

icselleme Degisimler Tipi

Tanimlama Tipi

Bitinleme Tipi

YUKSEK icsel Motivasyon (basari ve uyaran)

Bu dogrultuda Self Deterninasyon Kurami ile motivasyon degerlendirmesinde motivasyonsuzlugun

motivasyonun disik noktada oldugunu dissal motivasyon tiplemelerinin disik noktasinin hemen ardindan
siralandiini tanimlama ve bdtinleme tiplemelerinin motivasyonun yiksek oldugu bdlgeye dogru dizildigini
gormek olasidir. O halde i¢gsel motivasyon iginde sayilan tiplemeler diginda kalan tg farkli temel gereksiniminde
ele alinmasi gerekecektir (Reis, Sheldon, Gable, Roscae & Ryan, 2000).

» Yetkinlik (Competence)
> Ozerklik (Autonomy)
» Baglanma (Relatedness)
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Vallerand & Perreault, (1999) yaptiklari ¢calismada daha fazla bireysel yeterligin, Self Determinasyon ve
kilo verme programlarinin baslamasina yonelik duygular oldugunu belirlediklerine deginerek daha fazla i¢selligin
saglanmasi durumunda bu kigilerin programa katilma motivasyonlarinin artacagini sdylemektedirler.

Blanchard ve Vallerand (1996) basketbolcularin bir turnuvaya katiliminda, bir oyunu takip eden bireysel
ve takim performansinin 6znel degerlendirmesinin olabilecedi yetkinlik, O6zerklik ve baglanma
gereksinimlerinin de bir araya gelmesiyle 6lcim degerlerinin Self Determinasyon Motivasyonu verecegini
belirtmislerdir ve bunu da bir formlle géstermislerdir.

KiSISEL PERFORMANS YETKINLIK SELF DETERMINASYON
— OZERKLIK — MOTIVASYONU
TAKIM PERFORMANS]| BAGLANMA

Briere, Vallerand, Blais ve Pelletier (1995) i¢sel olarak motive oldugunu belirten sporcularin, dissal olarak
kendilerini degerlendirdirdiklerini sdyleyenlere gbre, uygulama slresince ylksek konsantrasyon dizeyi ve
olumlu duygulara sahip olduklarini saptamiglardir.

Briere, Blais, Vallerand ve Pelletier (1988) yuziculer ve antrentrleri ile yaptiklar 18 aylik bir ¢alismada
antrenoérlerin etkilesim bigimlerini diizenleyerek antrendrleri daha disik kontrolll, daha fazla 6zerklik ve destek
konusunda egittiklerinde, sporcularin 6grenmelerinde daha proaktif olduklarini ve ylksek dizeyde 6zerklik igine
girdiklerini rapor etmislerdir. Calismanin sonugunda U¢ énemli maddeye degdinmislerdir.

1. Ylzuculer, antrenérlerini daha fazla ozerkligi destekleyen ve daha dusik kontrolli olarak
algilamislardir.
2. Ylzuctulerin algiladiklan yetkinlik, 6zerklik ve i¢gsel motivasyon yikselmistir.
3. Birakma orani % 35 den, % 4.5 e disumustur.
Calismada yer alan 22 ylzicuden 20 si milli olmuslar, 4 tanesi olimpik takima secilmis, Bir tanesi
Kanada Olimpiyat Takiminda yer almis ve Seoul Olimpiyat Oyunlarinda Gimus madalya kazanmistir.

Self Motivasyon Kuraminin temel gereksinimler boyutunda gelisime 6nem verdidini sOylemek yanlis
olmayacaktir. Yapilan calismalar ile sporcularin temel gereksinimlerinin gelismesinin igsel motivasyonu
artirdigini bunun sonucu olarak da performansta ylkselmeler yasandigini gostermektedir.

Pelletier ve Ark. (1995) Self Determinasyonda motivasyonun nasil agsamalandirila bilecegini bir sema ile
aciklamiglardir (Seikl:2). Model bilesenleri incelendiginde Yetkinlik, Ozerklik ve Baglanmadan olugan g temel
gereksinimin doyurulmasina bagl olarak toplumsal etmenlerin Self Determinasyon Motivasyonu artirdig
g6zlenmektedir. Yine self determinasyon Tipleri motivasyonu olumlu yénde ¢iktilara gotiirecektir. Bu motivasyon
tiplerinin kontroll olumsuz ¢iktilara neden olacaktir.

Elde edilen bulgular kapsaminda bir Bilissel Degerlendirme Kurami parcasi olan Self determinasyon
Kurami sporcularin 6zellikle igsel motivasyonlarinin artiriimasinda énemli bir yapiyr agiklamaktadir denebilir.
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Motivasyon Agsamalandirmasi
(Vallerand & Perreault, 1999)

TOPLUMSAL ETMENLER

PSIKOLOJIK GEREKSINIMLER

v

MOTIVASYON TiPLERI
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ANXIETY AND SPORT — CONCEPTUAL AND PRACTICAL
DEVELOPMENTS

Gilad Weingarten

Wingate Institute, Zinman College for Physical Education and Sport, Israel

Twenty six years ago, in Montreal, my second Olympic games as a television commentator, and one final
competition in athletics challenged my psychological knowledge and elevated my curiosity more then the rest:
the men's high jump. We ought to remember that in those days sport psychology was still a very young science,
research in the area was only at the beginning stages and psychological interpretations could not be
sophisticated and comprehensive as nowadays. At the end of the contest the unanimous winning candidate, the
American world record holder, Dwight Stones, managed only the bronze while a young and relatively
inexperienced Polish jumper surprisingly plucked the gold. Upon his arrival to Montreal, Stones was interviewed
extensively by the local press and was rude in his remarks regarding the organization level of the games, the
Olympic atmosphere in the city, the overcrowded Olympic village and the indifference of the people of Montreal.
Stones, no doubt, spoke his, and others', mind and simultaneously made many local personal enemies...
Watching him jump on previous occasions, | realized that he did not mind that at all, on the contrary Stones
loved to compete both against other jumpers and a hostile surrounding; it provided him with extra vigor and
energy.

Indeed in the preliminaries everything went well and he easily made the qualifying standard with his warm
ups on. Two days later, in the finals, the opening stages were under his complete control until heavy rain started
to pour over the Olympic stadium. No high jumper in the world loves to jump or train in wet conditions, the
runway gets slippery, the take-off area unsteady and concentration drifts from jumping to other thoughts. Now
Stones, instead of taking the time to prepare for his jumps, had to sweep dry his runway (the local officials
refused to do this for him but did help the other jumpers who did not insult them and their city...), deal with a
hostile environment (crowd and wetness), and, at the same time try to focus and produce good jumps. | could
actually sense the gradual deterioration in his composure and self confidence which soon turned into giving up
attitudes. Washola, the Polish youngster, on the contrary, jumped better than ever before in-spite (or because)
of the heavy rain, and wan the Olympic gold. Later, in the press conference, his father (and coach) explained
how, in the last two years, he had forced his son to train and compete in wet conditions realizing that rain was
most probable in Montreal at the end of July....Actually father and son were praying for rain, "this was our only
chance for a gold medal because other jumpers rarely prepare to perform in such conditions" he explained.
Ironically, ten, days later, in dry conditions in Philadelphia, Stones, added one centimeter to his own world
record, eleven centimeters above his Montreal standard...

| decided to bring this story as an opener for my paper since from that wet evening in Montreal |
consistently examined fresh findings, new concepts and emerging theories related to competitive anxiety,
whether they may, or may not, better explain what happened to these two world class jumpers. Why under
similar circumstances, one contender choked and the other blossomed.

Therefore, it is not my intention to deal, in this paper, with the general phenomenon of anxiety as it relates
to sport performance. Such material can be read in several excellent reviews (see for examples: Krane, 1992;
Woodman and Hardy, 2001; Zaichkovsky and Baltzell, 2001). Instead, | will attempt to examine several
pertinent anxiety-sport related concepts, older and more recent, as they may provide more parsimonious
explanation to the Montreal high jump final.

326



7.ULUSLARARASI SPOR BiLIMLERI KONGRESI
27-29 EKIM 2002 >

KONGRE - PANELLER

Cue Utilization and Performance

Historically, it all began in 1908 when the two Behaviorists, Yerkes and Dodson, attempted to explain
white rats' motivational behavior. Their results were later developed into the famous "inverted U function" which
graphically described the curvilinear relationships between arousal and performance. Namely, increase of
arousal level, up to a certain intermediate point on the arousal continuum, will be supportive to performance but
farther increase, beyond this optimal point, will coincide with gradual and consistent performance deterioration.
Years later, when high state anxiety was officially declared an enemy of qualitative sport performance the very
same inverted U was adopted to explain the relationships. One of the first attempts to explain why such
relations between arousal and/or anxiety exist had to do with the notion of cue utilization. Easterbrook, as early
as 1959, advocated that when arousal is low (alpha synchronized brain waives dominate) too many
environmental cues, many of which irrelevant to the task at hand, penetrate the neural pathways and reach the
cortex, thus disturbing concentration and focus. As arousal increases, fewer cues, including task relevant cues
penetrate. With farther increase of arousal, lesser and lesser cues penetrate, excluding most important task
relevant cues. This first explanation of the arousal-performance interaction was later endorsed by Landers
(1978, 1980) who claimed that increase in performance anxiety coincide with increase of perceptual selectivity
as a result of inhibitory increment.

Going back to that wet evening in Montreal, we may speculate that the escalating stress upon the favorite
elevated his arousal and state anxiety to a level at which task relevant cues, vital for adaptation and
performance, could not penetrate and reach the cognitive level. Moreover, it is also possible that in line of
Wine's cognitive-attention theory (1971, 1980) the level of Stones' A-State was too high to allow any
environmental cue to penetrate. In such situations, there is a tendency to attend to self depreciating internal
cues only and behave accordingly, namely, act to avoid or escape the very unpleasant situation.

Washola, the young Polish contender, being well prepared for the specific situation, was able to maintain
his optimal arousal and state anxiety levels, fully attend to task related environmental cues and respond
accordingly.

Anxiety and Motor Efficiency

Very few experimental studies tried to discover why high state anxiety impairs behavior quality, i.e., not
merely demonstrate the effect but search for the intervening mechanism that may cause it. One study
(Weinberg and Hunt, 1976) is one of those. In this particular study extremely high and low trait anxious students
were asked, under extremely stressful conditions, to throw tennis balls to a target. The A-State mean scores for
the two groups prior to throwing were far apart (46.4 and 33.4 respectively) and throwing accuracy for the low A-
State group was, as commonly found, significantly better (16.5 and 9.3 respectively). However while throwing,
simultaneous EMG recordings were collected from the agonistic and antagonistic muscles of the throwing arm.
Between group comparisons of the EMG readings was conducted during three throwing phases: anticipation”,
"duration” and "preservation" (recovery) and the overall pattern. The analysis indicated a better muscular
synchronization, higher muscular efficiency and less energy expenditure in the low A-State group compared to
the high A-State group. In the high A-State group, agonistic and antagonistic activities interfered with each other
during all throwing phases and more energy was used throughout.

Applying these results to the high jump Olympic contest, one may speculate that at a certain point of time,
Stones' A-State reached a certain high level at which his muscles' work turned less efficient, his motor patterns
more cumbersome and his typical flawless style gradually deteriorated. Washola, on the contrary, was able to
maintain a relatively low A-State level and preserve qualitative motor efficiency for the entire duration of the
final.

Multidimensional Theory of Anxiety and Sport

Liebert and Morris (1967) and later Morris (1981), advocated that state anxiety was comprised of two
major components: worry or cognitive anxiety ("W") and emotionality or somatic anxiety ("E"). This partition
appealed and was soon adopted by sport psychologists especially Martens and associates in their revised
version of the CSAI-2 test (1990). This particular theory hypothesized that the antecedents or instigators of
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cognitive and somatic anxiety were different and that these anxiety components related differently to sport
performance. High cognitive anxiety affects performance negatively, especially sport activities of which cognitive
processes are crucial for success (play-making in basketball for example). Somatic anxiety will relate to
performance in a curvilinear fashion negatively affecting activities demanding sophisticated levels of enervation.
Multidimensional anxiety theory also proposes that self confidence (another anxiety component suggested by
Martens.) will correlate positively with performance. This particular theory, no doubt, furthers our understanding
of the intricate complexity of anxiety and the ways it may interact with sport behavior. Burton (1988) for
example, in a study relating CSAI-2 scores to elite swimming performances demonstrated that: 1. Cognitive
anxiety was indeed more consistently and strongly related to performance than somatic anxiety. 2. Somatic
anxiety related to swimming performance in an inverted U function. 3. The self- confidence component
correlated positively with performance, and 4. Short duration and high and low complexity events demonstrated
stronger relations with somatic anxiety, resembling again an inverted U.

It may well be that, in addition to a substantial increase in somatic anxiety indicators (heart rate, blood pressure
etc,) Stone's cognitive anxiety was severely affected by the rain. He became fully aware, based on previous
experiences that he was neither prepared nor able to excel under such conditions. Now, the mounting cognitive
anxiety occupied his cognition, his self confidence cracked and consequently his jumps lost much of their
quality.

Catastrophe Model of Anxiety and Performance

Contrary to all previous anxiety- performance two dimensional models this one, originated by Hardy and
Fazey (1987), attempted a three way interaction among cognitive anxiety, physiological (somatic) arousal and
performance. In this particular model cognitive anxiety is termed the "splitting factor" and physiological arousal
the "asymmetry (normal) factor".

Cognitive anxiety, in fact, determines whether the total anxiety effect on performance will be negative,
positive or catastrophic. The model predicts that physiological arousal may become detrimental to performance
only under conditions of heightened cognitive anxiety. In cases where physiological arousal, increases above a
certain high point under conditions of high cognitive anxiety, performance will suffer a sudden steep drop
(catastrophe). Once a catastrophe has occurred, only considerable reduction of physiological arousal and or
cognitive anxiety will enable restoration of performance.

Although the catastrophe model did not stimulate much research so far it may have something to offer to
the understanding of our high jumping contest. Did | witness in Stones' behavior the steep decline and the
unavoidable catastrophe predicted by this model? Could he be helped on the spot by a session of progressive
relaxation or any other method aimed at somatic arousal or cognitive anxiety decrease? Was the young Pole
able to control his cognitive anxiety at a level of optimal interaction with somatic arousal? | really do not know
the answers to these questions but suspect that this particular theory may possess practical validity providing
additional explanations to our high jump analysis.

Individualized Zone of Optimal Functioning (1ZOF)

The IZOF hypothesis was developed by Hanin in the 1970s while still working in the former USSR,
published in English in the 1980s and further developed in later years. The foundations of this theory elude that
each athlete has personal individual optimal zone of pre-performance anxiety within which he is most likely to
perform well and that any substantial deviation from this zone will impair performance. The new message here
is the individuality of the zone and that the quality of performance depends mostly upon a psycho-physiological
zone rather than on task characteristics or on previous experience. The optimal zone can be determined be
either repeated measurements of the A-State level prior to performances, identifying the specific score which
directly relates to best performance then adding and subtracting half standard deviation from it, or by recalling
A-state levels prior to various performances of different qualities. Research in this area is generally supportive
(Morgan, 1987; Raglin, 1988; Gould, 1993; Krane, 1993; Randle and Weinberg, 1997; and others).

Gould and Udry (1994) advocated that other emotions such as frustration, anger, excitement, joy etc. may
contribute considerable proportion to the total variance of the IZOF and indeed Hanin, titled his most recent
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book (2000) "Emotions in Sport", crediting the contribution of emotions other than merely anxiety to this
particular psychological construct.

According to this theory both high jumpers possessed an IZOF and did their best to be within its
boundaries prior and during to the Olympic final. However, due to the adverse circumstance, one was not able
to while the other, by virtue of his foresight and careful preparations, could. Stones', upon approaching the most
vital stages of the competition, was too far removed to the right of his personal IZOF, not being able to produce
his normal abilities. His rival, it so seems, managed to maintain his IZOF for the entire duration of the contest
and perform at his best.

In a recent study, Robazza, Bortoli and Nougier, (2002), measured the emotional IZOF as it related to
the performances of elite level archers. In their findings they did not only strengthened the validity of this model
as a predictor of performance but also demonstrated that athletes are able to identify and adopt individual
patterns of facilitating and inhibiting emotions varying in content and intensity. The authors advocated that
farther research in the area will assist athletes' awareness of their own ideal psychophysical state enabling
them faster, more accurate, entry to their IZOF and better emotional control.

Annesi, (1998) conducted a two phase experimental study with young elite tennis players. During the first
phase, by means of the CSAI-2 test he established for each tennis player three IZOFS: one for cognitive anxiety
one for somatic anxiety and one for self confidence. In the second stage of the study, each tennis player
mastered psychological skills to increase or decrease specific anxiety components. The players were asked to
self administer the CSAI-2 test prior to on the road tournament matches to promptly identify possible deviations
from their three pre determined IZOF(S). Once deviation from an IZOF was identified the player had to engage
the appropriate remedial psychological skill. Follow up of forthcoming tournaments results did indicated
significant improvements. Such studies point future directions for sport anxiety research, not merely theory but
also practical application aimed at performance enhancement and consistency.

Concluding Remarks

Anxiety has and will always be an integral part of competitive sport. When athletes are asked to perform
at their best in front of many thousands spectators in the stadium and many more millions television viewers
anxiety is unavoidable. The question is therefore one of coping and controlling rather than eliminating. To do
that we must first understand the nature of Anxiety and its various components, how these interact to effect
athletic performance, only then can we design practical methods and mental skills to assist performers. Taking
into consideration that sport is turning by the day more professional, that financial benefits of winning are
constantly mushrooming and the intensification of social and personal meaning of winning or losing, we may
expect yet further increases in sport related anxiety.

| therefore predict that, in the future, more and more athletes will approach sport psychologists for
assistance in such matters realizing that being physically fit or physiologically prepared is only necessary but not
sufficient condition for quality performance. On that particular evening in Montreal, Dwight Stones had it all
physically and under normal conditions no other jumper in the entire world could touch him. But, he mentally he
was not prepared or skilled to cope with "abnormal" conditions. Washola, by way of his specific "Model training"
was mentally immune and, in spite of all odds and disturbances, able to produce excellence at the right time and
the right place. Today, twenty six years later, we certainly know much more about anxiety and sport, many
researchers, both theoretical and applied, have contributed to that. Do we know enough? | am not certain; do
we have the right answers for the athletes? Only they will have to answer it by approaching us more often for
advice and support.
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EGZERSIZLE OLUSAN KAS HASARI
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YUksek siddetli ya da aliskin olunmayan tipte bir egzersizin ardindan iskelet kasi hasari meydana gelir.
Aslinda bu tip kas hasari oldukga yaygin bir fizyolojik fenomen olup ginlik yasantimizda gereksinim duyulan
aktivitelerle de ortaya cikabilir.

1.Egzersizin yol a¢tigi kas hasarinin mekanizmalari:

Bu konu ile ilgili olarak gecerli 2 hipotez bulunmaktadir. Bunlardan ilki metabolik yiklenme igin
gereksinim duyulan ATP’In yeerince Uretilememesine baghdir. Bdylece, kalsiyumun hicre igi
konsantrasyonlarinda artisi ve ATP Uretiminin daha da duslsu ile karekterize bir kisir dongu ortaya c¢ikar.
Bilinen metabolik yetersizliklerde (McArdle hastaligi, karnitin palmotil transferaz eksikligi) egzersize toleransin
azalmasi ve yuksek CK, myoglobin degerlerinin elde edilmesi metabolik hipotez tezini desteklemektedir.

Ekzantrik egzersizin morfolojik hasar yani sira agri ve CK aktivitesinde artisa neden olmasi mekanik
faktorlerin etkili oldugunu ileri stren ikinci hipotezin ¢ikis noktasidir. Gergekten de ekzantrik egzersizde
metabolik ylik ¢ok dusuk iken, lif basina diisen mekanik yik yiksektir. Buna gore, kas lifinde meydana gelen
mekanik gerim hicre igi [Ca2+] da artisa yol acar. Hucre i¢i kalsiyumu calpain aktivasyonuna ve buna bagli
protein degredasyonuna neden olur. Ozellikle desmin bunlardan birisidir. Bdylece miyofibriller yapida ortaya
cikan yikim, kasda normal gerimin Uretilmesini engeller.

Armstrong ( 1990) tarafindan ileri surtlen entegre modele gore; baslangicta hasara yol agan neden ister
metabolik ister mekanik olsun gesitli mekanizmalar aktivite eder. Bu noktada baslangigta olusan hicre igi
kalsiyum birikiminin anahtar rol oynadigi ve serbest oksijen radikallerinin olusumuna iligkin sireci baslatig
bildiriimistir.

2.Kas Hasarinin belirtileri:

Pratik olarak; egzersize yanitinin farkli kas ve kas liflerinde degisik dizeylerde olusu, farkli kaslarin
enzim ve protein belirteglerini farkli konsantrasyonlarda igeriyor olmasi ve hasarin kasda homojen dagiimamasi
nedeniyle olusan kas hasarinin toplam miktarinin tayin edilmesi oldukga zordur. Keza hasar belirtegleri gercek
fonksiyon kaybi ya da toparlanma potansiyeli ile anlaml bir iliski gdstermeyebilirler.

2.1. Agr:
Kas agrisi ve kas sertligi egzersiz ya da alisiimadik hareketlerin ¢ok iyi bilinen bir sonucudur. Bununla
beraber, agrinin kas hasari boyutlarinin belilenmesinde iyi bir gbsterge oldugunu séylemek zordur. Agri kas

hasarinin, genel olarak ge¢ donemde ortaya gikan indirekt bir gostergesi olup objektif bir degerlendirilme kriteri
degildir.
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Uzun siireli ve siddetli egzersizlerin kasta yol agtiklari agri cesitli tiplerde olur. Ozellikle egzersiz sonuna
dogru ya da bitirdikten hemen sonra hissedilen agriya ¢ogu kez kramp, motor hareketlerde kontrolsizlik ve
yorgunluk eslik eder. Egzersizin sona ermesini takiben giderek bitin bu belirtiler azalmaya baslar. Bu bulgularin
McArdle hastaligi bulunan kisilerde de egzersizle birlikte olusmasi, belirtilerin metabolik kaynakli oldudu ve kas
glikojenindeki tikenmenin altta yatan neden oldugu dustncesini desteklemektedir.

Ge¢ dénemde baslayan kas agrisi (delayed ondet of muscle soreness; DOMS) ise kasda duyarlik artisi
ve sertlesmeyi de igeren bir agridir. Bu tip agri egzersizden sonraki 24-48 saat igerisinde olusur ve 24-72 saat
icerisinde pik yaparak 5-7 giinde kaybolur. Ozellikle ekzantrik egzersizlerin neden oldugu bir agridir.

2.2. Histokimyasal degerlendirmeler:

Objektif degerlendirme dendigine akla ilk gelen -ve belkide tek objektif dlcit- 1sik ya da elektron
mikroskobu ile iskelet kasi yapisindaki hasarin gorsel olarak ortaya kondugu ve miktarsal olarak da
tanimlanabildigi histokimyasal dederlendirmelerdir.

Kolay ve subjektif degerlendirme olan kas agrisi ile objektif ama pratikte pek uygun olmayan histolojik
degerlendirme arasinda kas hasarini tanimlamak ve boyutlarini ortaya koymak igin ¢esitli diger yollar vardir.
Gerek fonksiyonel parametreler (ROM, ortaya konan kuvvet) ve gerekse biyokimyasal parametreler (bazi serum
enzim ve proteinlerinin varligi) 6zellikle histokimyasal verilerin alinamadidi durumlarda kas hasari tayininde
kullaniimaktadirlar

2.3. Fonksiyon kaybi:

Egzersiz sonucu olugan bir kas hasarinin ardindan maksimal kas kuvvetinin %50 nin altina disebilecedi
bildiriimistir (Clarkson ve ark.,1992). Keza ROM'da etkilenebilir. On kolda yapilan siddetli bir kas ekzantrik
egzersizin ardindan dirsek fleksiyonun tamamen engellendigi ve 10 gliin sonrasinda bile ROM’da etkilenmenin
strdigu rapor edilmistir (Clarkson ve ark.,1992; Rodenburg ve ark.,1993).

2.4. Serum proteinleri miktar ve aktivitelerinde artis:

Bu grup icerisinde en 6nemli enzimler olarak kreatin kinaz (CK), karbonik anhidrazlll (CAlll) ile
myoglobin sayilabilir. Serum CK aktivitesi uzun sureli egzersizleri takiben 24-48 saat igerisinde pik yapar
(Noakes, 1987). Alisisik olunmayan kisa slreli ekzantrik bir egzersiz ise CK aktivitesinde 2-5 gun sonra
gecikmis pik diye adlandirilan bir yilkselmeye sebep olur (Noakes, 1987; Clarkson ve ark.,1992). Ozellikle kas
spesifik izoformu olan CK-MM, artistan sorumlu ana izoformdur (Amelink ve ark., 1988).

CK’a gore CAlll ve myoglobin kas icin daha spesifiktir. CAlll yanlizca tipl kas liflerinde bulunurken,
myoglobin yanlizca kalp ve iskelet kasinda bulunur. CAlll ve myoglobin, CK’ dan farkli olarak, uzun mesafe
kosusundan hemen sonra pik yapar.

2.5. MRI ve MR Spektroskopi:

Konsantrik egzersizi takiben T2 gorintilerinde, ekzantrik egzersizden ise 48-96 saat sonra T1 ve T2
goruntulerinde sinyal artigi saptanmistir (Fleckenstein ve ark.,1988). MRI hiicre ve hiicre i¢i yapilar diizeyinde
bir bilgi vermedigi icin kas hasari mekanizmasina iligkin sorgulamalarda diger tekniklerle birlikte kullaniimalidir.

MRSpektroskopi (*'P-MRS), ekzantrik egzersizden 1 saat sonra Pi/PCr oraninda artis oldugunu ve
bunun 72 saat kada yuksek diizeyde seyrettigini gostermistir (Rodenburg ve ark, 1994).

3. Egzersizle olusan kas hasarinin 6nlenmesi:

Hasarin 6nlenmesine iliskin yaklasimlar, hasar olusumunda rol oynadigi dusunilen mekanizmalara
yoneliktir. Bu baglamda farmakolojik ajanlar olarak kalsiyum kanali antagonistleri, vitamin E, coenzim Qq,
Ostrogen, tamoksifen, kortikosteroidler kulaniimislardir. Kalsiyum antagonistlerinin kosu sonrasi hasari azalttig
bildiriimistir. (Amelink, 1990). Vit E, CoenzimQ10, 6stradiol ve tamoksifen membran stabilizatorii olareak rol
oynar. VitE yetersizliginin erker siganlarda hasara yatkinhdi artirdigi (Amelink ve ark.1991), tamoksifenin ise in
vitro modelde soleus CK saliniminin azalmasina yol agtigi bildirilmistir ( Koot ve ark.1991). Kortikosteroidlerin
Siganlarda doza bagl olarak kas hasarini engelledigi ancak CK salinimina etkisiz oldugu bildirilmigtir.

Kasin 6nceden antrene edilmesi egzersizle hasar olusumunu engelleyen bir diger faktérdir. Gergekten
de ister konsantrik isterse ekzantrik kaynakh olsun, antrenman hasari 6nleyici bir rol oynar. Tek bir kerelik
siddetli ekzantrik egzersizin, bir sonraki siddetli ekzantrik egzersizin kasda yol acabilecedi hasari 1 ay kadar
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korudugu bildiriimistir (Balnave ve Thompson 1993). Etki mekanizmasi tam olarak bilinmemekle beraber
antrene kasda olusan yapisal ve metabolik degisikliklerin rol onadigi dusuntlmektedir. Keza, egzersizden dnce
Isinma ve germe, egzersiz bitiminde ise masaj yapilmasi ile karekterize kombine uygulamanin kan CK ve Mb
dizeylerindeki artisi engelledigi, maksimal izotonik kuvvet ve eklemdeROM'u korudugu, DOMS'u engelledigi
bildirilmistir (Rodenburg ve ark.,1992).
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EXERCISE AND STRESS PROTEINS

Hisashi Naito
Juntendo University, Department of Exercise Physiology, School of Health and Sports Science, Inba, Chiba, Japan.

The organism has various defense mechanisms for the stress. In the cellular level, some kinds of proteins
are rapidly synthesized for the stress and the homeostasis is maintained. The proteins are widely called the
stress proteins. The term “heat shock proteins (HSPs)” is also used because elevated temperatures (termed
heat shock) was one of the first stressors applied. HSPs can be divided into several groups based upon their
molecular masses, and to date, five separate families of HSPs have been identified. Of particular interest is the
inducible form of the 70kDa family of HSPs (HSP72). HSP72 facilitates folding of proteins and is important in the
repair of damaged proteins‘”. The expression of the HSP72 is controlled by intracellular HSF (Heat Shock
transcription Factor) and the production of HSP72 in cells is dependent upon both the intensity and duration of

the stressor.
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Figure 1. HSP70 regulation and its roles

A large volume of research indicates that HSPs play an important physiological role in both the normal
and stressed cell and that elevated cellular levels of HSP72 provide protection against potentially lethal stresses
such as hyperthermia, metabolic inhibitions, ischemia, oxidative stress, and so on. Recent investigations
indicate that the physiological stress associated with both acute and chronic exercise is also a stressor that is
capable of inducing HSP72 expression in various tissues (heart, skeletal muscles, adrenal, livers, etc)*®®.
Though the mechanism is still unclear, many factors, e.g. generation of active oxygen species, increase of lactic
acid and acidosis, glycogen depletion, elevation of body temperature, and mechanical stress, contribute directly
and indirectly to induce HSPs during exercise. In skeletal muscles, especially, protein synthesis is enhanced
because of muscle hypertrophy and then HSP72 is necessary to assist in the assembly of myofibrillar proteins.
Therefore, HSP72 is expected to be very important in the response to physical exercise and training. And now
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many investigators have focused on the protective effects of exercise-induced HSPs on tissue injury and
diseases. Because regular physical exercise has long been regarded as an important component of healthy
lifestyle and it is associated with a reduced risk of all-cause mortality. Above all, it is well studied that the
induction of HSP by exercise training is applied for prevention or improvement of the disease such as ischemic

heart disease”.
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Figure 2. Relationship between the rate of left ventricular pressure development (+dP/dt) at the conclusion of
reperfusion (i.e. min. 30) and ventricular HSP72 content of rat. Values are means + SD.

(* indicates different from control (P<0.05) (Demirel, H.A. et al., 2001 1))

On the other hand, HSP72 in skeletal muscle seems to be down-regulated under a hypokinetic condition.
Recent investigations indicate that HSP70 and/or other stress proteins may play an important role in the control
of muscle atrophy induced by reduced contractile activity””.
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Figure 3. Effects of hindlimb-unweighting on muscle weight(A) and HSP72(B) in the soleus muscle of rats. sedentary
control (CON), heat stress (HEAT), hindlimb-unweighting (HLU) or heat stress plus hindlimb-unweighting (HEAT+HLU)
group. Values are means + SEM. Significantly different (P<0.05) from "CON; HEAT: SHLU. (Naito, H. et al., 2000°)

Moreover, a growing body of literature indicates that aging is associated with a reduced ability to express
HSPs (including HSP72) in various tissues following acute heat stress”. In response to exercise training, the
accumulation of HSP72 in skeletal muscle differs between fast and slow muscles and aging is associated with a
blunted expression of HSP72 in fast skeletal muscles®. However, HSP72 production in slow oxidative muscle of
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aged mammals appears to remain responsive very well following chronic exercise training®.
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Figure 4. Effects of endurance training on HSP72 in hindlimb skeletal muscles of rats. Raw optical density values
were converted a percent of the values obtained for HSP72 in the soleus muscle of young control group. Values are means
+ SEM (n=6 for each group). Significantly different (P<0.05) from *young control, Told control, and §young trained. (Naito, H.
et al., 20001%)

In conclusion, it is clear that the physical activity and regular exercise is important to prevent diseases
and to establish our healthy life style. Therefore, it will be necessary to clarify the mechanism concerning stress
response and adaptation to exercise at cellular or molecular level. The “stress proteins” or “HSPs” will become
one of important keywords in sports medicine and sciences area in the near future.

Table 1. Applicable areas of HSP in sports medicine and sciences.

Prevention of disease
Ischemic heart disease

New approach for rehabilitation maneuvers
Accelerate recovery from injury
Prevent DOMS

Enhancement of exercise performance
Sports event under hot environment
Endurance exercise with elevation of body temperature

Prevention of muscle atrophy
Disuse muscle atrophy
Muscle atrophy with aging
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CARDIORESPIRATORY FITNESS AND CANCER
MORTALITY IN JAPANESE MEN.

Susumu S. Sawada
Tokyo Gas Health Promotion Center, Tokyo, Japan

In Japan, cancer is the leading cause of death. Also, all over the world, cancer is one of the leading
causes of death. Nowadays, a lot of evidences suggests, that physical activity or high cardiorespiratory fitness
may prevent certain types of cancers. But, limited data are available on the relationship between
cardiorespiratory fitness and cancer mortality in Japanese. We evaluated the cardiorespiratory fitness and risk
of cancer mortality of 9,039 Japanese men who were given a submaximal exercise test and a medical
examination between 1982 and 1988. Cardiorespiratory fitness was measured using a cycle ergometer test,
and maximal oxygen uptake was estimated. The mean follow-up period was slightly more than 16 years,
producing a total of 148,491 person-years of observation. There were 231 deaths, with 123 deaths due to
cancer. Relative risks and 95% confidence intervals (Cl) for cancer mortality were obtained using the Cox
proportional hazards model. Taking into consideration age, systolic blood pressure, body mass index, smoking
habit, and alcohol habit and using the lowest cardiorespiratory fitness group as the reference, the relative risks
for increasing quartiles of fithess were 0.75 (95% CI: 0.48 - 1.16), 0.43 (95% ClI: 0.25 - 0.74), and 0.41 (95% CI:
0.23 - 0.74); p for trend < 0.001. These results indicate that low cardiorespiratory fitness is an independent risk
factor for cancer mortality in Japanese men. It suggests that maintaining an active lifestyle may contribute to
cancer prevention.
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Tarih : 28102002
Saat : 16:30

Salon 2

Panel Konusu . Engellilere Spor
Moderator . Dilara Ozer

AKDENIZ UNIVERSITES| SPOR KULUBU ZIHINSEL ENGELLILER
SPOR KOORDINATORLUGU

Dilara Ozer

Akdeniz Universitesi Beden Egitimi ve Spor Yiiksek Okulu, Antalya

KULUP CALISMALARININ AMACI

Zihinsel engelli 8 yas ve listii tiim bireylere spor egitimi ve yarisma olanagi vermek,
Fiziksel uygunluklarini gelistirmelerini saglamak,

Ozgiiven kazanmalarini, basari duygusunu ve rekabeti yasamalarini, arkadashk iliskilerini
gelistirmelerini saglamaktir.

Zihinsel engelli bireyleri sinirli ¢cevrelerinden cikarip yasamin akisi icine ¢ekmek , onlara toplumda
kabul ve saygi gbéren yararli ve (iretken bireyler olabilme firsati vermek.

KULUP CALISMALARI (2001-2002)

2 Eyliil 2001’ de yiizme egitimi ile basladi.

20 goéniillii yiiksek okul égrencisi hem antrenérliik yaptilar hem de koordinatérliik sistemi iginde
cesitli gérevler aldilar.

Yiiksek Okulumuz spor alanlarinda Yiizme- Atletizm-Basketbol- Cimnastik- Masa Tenisi branslarinda
toplam 30 sporcuya egitim olanagi saglandi.

YARISMALAR VE ETKINLIKLER
Akdeniz Meslek Okulu égrencileri ile sporcularimiz arasinda basketbol dostluk magi diizenlendi.
5 Nisanda I. Antalya Ozel Olimpiyat oyunlari diizenlendi.

14-21 Nisan Ozel Olimpiyatlar Avrupa Futbol Haftasi kutland..
9-12 Mayista VII. Ulusal Ozel Olimpiyat Oyunlari yapildi.
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l. ANTALYA OZEL OLIMPIYAT OYUNLARI

14 ilkégretim okulunun ézel egitim sinifindan 120 sporcu
Akdeniz Universitesi Beden Egitimi ve Spor Yiiksek Okulundan 60 géniillii 6grenci
Ogretmenler, ana babalar ve égrencilerin katilimi ile gergeklestirildi.

YV V V V

Bu oyunlar Akdeniz Universitesi Beden Egitimi ve Spor Yiiksek Okulu énderliginde il Milli Egitim
Miidiirliigii ve Genglik Spor il Miidiirliigiiniin isbirligi, Zihinsel Engelliler Spor Federasyonunun
katkilari ile diizenlenmistir.

l. ANTALYA OZEL OLIMPIYAT OYUNLARINDA BRANSLAR

> Atletizm
» 50 m kosu
» 100 m kosu
» 200 m kosu
» Uzun Atlama
» Yiizme
» Sirt (istii( 25 m-50 m)
» Serbest (25 m-50 m)

ORGANIZASYONU DESTEKLEYEN KURULUSLAR

Antalya Koleji

Tiirk Hava Kurumu Antalya Subesi

AKUT Antalya Subesi

Diisler Diinyasi Tiyatro Grubu

Akdeniz Universitesi BESYO Animasyon Grubu
Yaren Folklér Grubu

Antalya Miizik Galeri

Siiral Su

vV VV V V V V VY

9-12 MAYIS ULUSAL OZEL OLIMPIYAT OYUNLARI

\4

istanbul’ da dért giin devam etti.
Oyunlara toplam 970 sporcu, 600 goniillii ve ¢cok sayida izleyici katildi.

\4

» Kuliibliimiiz, Basketbola 8, Masa tenisine 1, yiizmeye 2, cimnastige 1 sporcu katildi.
> Basketbolda 12-15 yas grubunda ikincilik
» Cimnastikte yer serisinde ve toplam puanda ikincilik
> Yiizmede sirtiistiinde birincilik, serbest stilde ikincilik,
» Masa tenisinde besincilik alindi.
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2002-2003 EGITIM DONEMIi GALISMALARI
KULUP KOORDINATORLUGU

Genel Koordinator

Genel Sekreter

idari Direktor

Olgme ve Degerlendirme Birimi
Teknik Direktor

Wep Tasarim

YV V.V V V V V

Basin-Yayin Halkla iligkiler

2002-2003 EGITiM DONEMIi CALISMALARI
KULUP KOORDINATORLUGU

Spor Yiksek Okulu 6grencilerine kulip ¢alismalari hakkinda bilgi verildi.
KullGp calismalari icin génulli kaydi yapildi.
Eylll ayinda 6zel egitim okullarina duyurulara yapilarak sporcu kayitlari baglatildi.

YV V V VYV

Sporcularin ve kontrol grubunun éndegerlendirmeleri yapildi.

» Fiziksel ve motor uygunluk unsurlarinin degerlendiriimesi
» Boy

Agirhk

Deri kivrim kalinliklari

Esneklik

Koordinasyon

Bacak kuvveti

Ust beden kuvveti

YV V.V V V V V

El kavrama kuvveti
» Denge

» Duygusal ve sosyal gelisimlerinin degerlendiriimesi.
» Kigisel Bilgi Formu
> Ogretmen Degerlendirme Formu

SPOR BRANSLARI

Yiizme
Atletizm
Basketbol
Futbol
Golf
Cimnastik
Halter
Tenis

vV VV V V V V VY
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» Voleybol
> Bocce
HEDEFLERIMiZ

5 Nisan 2003’ de bélgesel 6zel olimpiyat oyunlarini diizenlemek.
Kuliip faaliyetleri icin ¢esitli kurum ve kuruluslardan destek almak
Kuliip faaliyetlerini Antalya halkina duyurmak.

YV V V V

Universite iginde Ozel Egitim ve Rehabilitasyon Merkezi Kurmak.
Bizi ZIYARET ETMEK ISTERSENIZ
»  WWW.engellilerkulubu.com
SUALTINDA O0ZGURLUGE ENGEL YOK...!

OZET

Engelliler ve farkh ihtiya¢c gruplari son 20 yildir dinyanin hemen her bélgesinde sualti dinyasi ile
bulusuyor.1997 yili yazinda “ Dalmak Ozgurliiktir “ sloganiyla Akdeniz’de baslayan calisma hergegen giin daha
¢ok engellinin ve degisik bir engel grubunun sualti diinyasi ile tanismasina onculik ediyor.Aslinda uluslar arasi
platformda da ¢ok eski bir tarihgesi yok engellilerle yapilan dalislarin.NAUI kurs direktori ve bir deniz biyologu
olan Jim Gatacre tarafindan HSA(Handicapped Scuba Association) 1981 kurulur ve ilk egitmenler 1986 yilindan
itibaren bulunduklari Ulkelerde engelli dalgiclar yetistirmeye baslarlar.Simdilerde dinyanin 45 (lkesinde ayni
standartlarda egitimler sirdurilmektedir.Engellilerin toplumsal yasama adaptasyonu ve rehabilitasyonu igin
denizler dinyasi “iyilestirici ve 6zgiirlestirici”’ glclyle yepyeni yasama tutunma nedenleri sunarken ,sportif
dalis bu glgle bulusmanin en keyifli ve guvenli olanagini sagliyor.Son 5 yildir Ulkemizde de “Dalmak
Ozgiirliiktiir “ ve “ Alternative Camp” projeleri gergevesinde 200’ye yakin degisik engel grubundan insanimiz
blyllt mavi dinya ile bulusmus olmanin heyecanini tasiyor.

SUALTINDA 0ZGURLUGE ENGEL YOK...!

...dlinyanin “en biyiik azinligi’engelliler diinyasina hos geldiniz..!!

Ulkemizde resmi rakamlara gére 8 milyon engelli yasiyor..durum dinya geneli agisindan da pek farkli
degil ; 500 milyon fiziksel ve zihinsel engeli olan insan demek...dlinya ve Avrupa nuifusunun ortalama % 11-13 U
engelli ya da baska deyisle farkli ihtiyaglan olan biyik bir “azinhk”..!

...engellilerin toplumsal yasama tam ve esit katihmi yasamsal oldugu kadar anayasal bir
zorunluluk...temel insan haklari konusu...llkemizin timuyle sinifta kaldidi bir konu..!

...bazi AT Ulkelerinde engellilerin sosyal ve mesleki rehabilitasyonu icin ayrilan paylar Glkemizle
kiyaslamak gergek “6zurltiligin” nerede ve kimde oldugunu gdstermeye yetiyor...

DANIMARKA............ 3800 $
PORTEKIZ................ 3400 $
INGILTERE................ 3000 $
ALMANYA............... 7400 $
YUNANISTAN............ 7100 $
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TURKIYE......ccceueuuen. 250 %
Kaynak:1.0z(irliller Surasi Komisyon Raporlari(1999)

..... rakamlar ¢ok fazla yoruma yer birakmiyor..!!

dogustan ya da sonradan engelli iseniz toplumsal yagsamin ve hatta siradan insanca bir dinyanin kapilari
size kapaniyor...6zel saglik ve yasam sigortaniz olmadan yola c¢ikiyorsunuz...ve sonra okullarin kapilari
kapaniyor ylzlnuze...ve baglantili olarak is kapilari...okul ve editim olmayinca cahil birakiliyorsunuz..cahil ve
diplomasiz olunca da Uretimin disinda...

"Uretmeyen insan yasamiyordur”..!!

...sosyal gelismelerin de disindasiniz engelliler ve farkli ihtiya¢ grubu olarak...tiyatrolar , sinemalar ,
edlence yerleri , kitliphaneler , sergi salonlari ve 6zellikle spor salonlari ve yizme havuzlari mimari engelleri ve
sizi yok sayan , ayirimci tutumlari ile kapilarini size kapatiyor...artik siz yoksunuz...! size yer yok bu toplumsal

dizende....8 milyon olmaniz sizi sadece “dinyanin en biyidk azinligi’na ekliyor...sadece bir rakamsiniz
....toplumsal yasama esit ve tam katilma hakki olan birer birey ,vatandas ve insan degil...!"!!

..... esit ve 6zglr yasamak herkesin hakki...!

engelsiz bir yasam alani olani olan “alternative camp” ta kic¢Uk bir kapi aralamaya c¢aligiyoruz
unutulmus bir dinyadan denizler diinyasina agilan ...yolculugumuzun 97 yilinda baglayan seriiveni bizim igin
Cousteau belgesellerine uzaniyor..

oysa “okyanuslar diinyasinin koruyucu babasi” Jean Michel Cousteau , Fiji adalarinda diinyanin
degisik Ulkelerinden gelen alti engelli dalgicin sualti dinyasi ile ilk bulugsmalari belgeselini ¢cekerken benzer
karelerin kisa bir slire sonra Akdeniz'de yasanacagini bilemezdi...

Cousteau engelli dalgiclarla yaptigi dalislar sonrasinda “denizin iyilestirici ve 6zgiirlestirici glici”’nu
kesfettik derken biz de anahtar cimlemizi bulmustuk..!

“dalmak ozgiirliiktiir..!”

1997 yilinda ilk kez engellilerle dalis uluslararasi standartlar uygulanarak ve bir sertifika programi
cercevesinde Akdeniz’de uygulamaya baslandi. Teknik bilgilerin uygulanmasinda ¢ok sosyal bir iliski bicimi
olarak baslayan calisma "Dalmak Ozgiirliiktiir’ slogani ile engelliler diinyasina duyuruldu. Projenin en dnemli
halkasi tamamen gondllt bir kadro tarafinda yurutiltyor olmasi idi.

Dalgic adaylari énce .U T.Fakiiltesi Su Alti Hekimliginde dalgic muayenesinden gegctiler. “Dalis
yapmasinda sakinca yoktur” raporu alan adaylar teorik sportif egitim formasyonundan gegirilerek havuz ve sig
su g¢alismalarina alindilar ve ardindan kimi zaman tekne dalisi ile, kimi zaman da plaj dalisi ile agik denizle
bulustular. Uygun tekne donanimi ve konaklama kolayliklari saglanmasi da projenin uygulama hedefleri
icerisinde idi. ClnkU biz onlara engeller olusturmadigimizda ve farkli ihtiyaglara uygun insani dizenlemeler
yapildiginda su alti diinyasi agisindan engelli ve engelsiz diye bir ayinm yoktur.

“Baliklar sakat saglam ayrimi yapmiyorlar” (Ayhan Metin-Polio Sekeli.).

“Dalmak Ozglrltktir’ projesinin baslangig noktasi Turkiye’nin énemli dalis bodlgelerinden KAS idi.
Bougainville dalis okuluna ait teknede 6zel dizenlemeler yapilarak suya giris ve ¢ikis kolaylastinldigi gibi
tuvalet kullanimi da tekerlekli sandalyeliler icin bile sorun olmaktan ¢ikarildi. Engellilerin ¢cogunlukla yagadiklari
ekonomik zorluklar dalis sporunu bir liks ve ulasilmaz yapiyorduysa da projenin gonilli ve Ucretsiz olarak
yurltilmesi sayesinde onlarca degisik engel grubundan dalgi¢ adayi su alti diinyasinin vazgegilmez biyustu ile
bulustu.

Bir yandan engellilere yonelik programlar sirdirilirken ¢alismay surekli kilacak olan egitmen ve dalis
partneri yetistirme programlari da uygulamaya kondu. Konunun rehabilitasyon boyutu ¢calismalarimizi sadece bir
takim tekniklerin 6grenilmesi ve 6gretilmesi dizeyinden ¢ok yukarilara tasiyordu.Erken dénem rehabilitasyon ve
uyumsuzluklar,adaptasyon sorunlari ve rehabilitasyon ve tedavi sonrasi psikolojilere verdigimiz 6nem
calismalarimizin basari kosulu ve onculi oldu.
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PSIKOLOJIK UYUM VE SCUBA

O Bir fiziksel engel, kisinin yakin aile bireylerinden birisini kaybetmesine benzer, kriz iceren bir
durumdur. Olusturdugu major fiziksel kayiplar ve degisiklikler nedeniyle psikolojik uyuma ihtiyag vardir.
O Engellere karsi zihinsel uyumun olusmasi ¢gogunlukla basamaklar halinde gelisir. Goérinds sirasi:
1. Baslangica sok ve inanamama
2. Kaybin gercek oldugunu veya kalici oldugunu yadsima
3. HUzun, yas ve depresyon
4. Bagimliliga karsi reaksiyonlar, siklikla 6fke
5. Yavas yavas uyum. Uyum ¢ogunlukla engelin kabuliine ve hayata tekrar karismaya baglhdir.

Bu dénemler kesin sinirlarla ayriimamis olabilir, bazi ddnemler ¢akisabilir, bu kisisel bir durumdur.

Kabullenme; sadece kisinin “kaderine boyun egmesi” degildir. Bu umutsuz bir davranistir. Clinki “kader”
kontrol edilemez. Kabul, asil olarak bir deder degisikligine ulasmayi icerir, bu deger degisikligi icinde engellilik
uygun olmayan fakat cesaret kirici veya kisiyi de asici olmayan bir durumdur.

Engele uyum; Kisi ile gevresi arasinda ETKILESIM oldugu zaman gergeklesir. SCUBA dalis bu etkilegimi
saglamaya yardim eder.

Engellilerin sadece %20’si rehabilitasyonun bu son seviyesine ulagir.

SCUBA dalig; normal aktiviteleri engelliler icin de degismeyen prestijli bir spordur. Kisi engelliliginin neden
oldugu sinirlamalarin Ustesinden gelmelidir ve butlin dalgiglar icin gerekli olan 6gretileri basarili bir sekilde
6grenmeli ve pratigini yapmalidir.

Engelliler icin uygun olan diger sporlardan farkli olan bu spor, 8mir boyu mucadele, egitim ve normal sosyallik
ister. Esit bazda butlin aileyi igerebilen bir spordur. Kisinin engeline meydan okudugu, fiziksel ve sosyal her
yonde cevresiyle tam olarak iliskiye girdigi zaman, rehabilitasyonun son seviyesidir. Scuba dalis diger hicbir
sporda olmadidi kadar miicadele olusturur. Bu uyum dénemini tamamlamak, tipik olarak yaklasik 2-3 yil alir.

Kaynak.(HSA International Instructor Manual, Psychological Adjustment to a Physical Disability, page 4, 2002)

Ozetle bir bagka boyut ve bagka bir diinyadir sualti... tekerlekli sandalyelerin, koltuk degneklerinin ve beyaz
bastonlarin hikmnu yitirdigi bir dinya...

bir 6zgurlik ve esitlik dinyasi; yiksek kaldirimlarin, dik merdivenlerin, asansérsiiz binalarin olmadigdi bir diinya..
ve bu dinyanin yeni duraklarindan biri:

“alternative camp”2002

Bodrum-Giivercinlik

Gondlla yolculugumuzun yeni rotasi...

“dalmak ozgiirliiktiir” projemizin akdeniz mavisinden,

“alternetive camp”in gokkusagi renklerine...

Ege denizi yeni adresimiz...

5000m2 agaclarla ve giceklerle kapli engelsiz bir yasam alani...

bitin engel gruplarinin, gengligin ve farkli ihtiyaglari olanlarin adresi...
tekerlekli sandalyeye uyumlu yollari, rampalari ve 6zel tuvaletler...
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engellilere adapte edilmis tekneleriyle her turll spor...
basketbol, voleybol, yizme, dalis, bisiklet, kano...
sertifikall kurslar...

resim, muazik, ritim ve dans terapisi...

yabanci dil egitimi...

temel bilgisayar ve saglik egitimi...

outdoor aktiviteler...

denizcilik, denizde ve karada hayatta kalma kurslari...
internet cafe...

uluslar arasi goéndulliler...

Universitelerin ilgili branglari icin uygulamali ¢calisma ortami...
ve tUm bunlardan Ucretsiz yararlanma olanagi...
yolculugumuz 8 Haziran’da bagladi...

“bin millik yolculuk bir adimla baslar .”

biz ylrtyoruz; siz de katilin..!

kampimiz gokkusagi renkleriyle bulusmak icin ileriye dogru basit bir adim atmaniz yeterli...
“alternative camp”a hosggeldiniz...!
www.alternativecamp.orqg

EKIM 2002

Kamp yoneticisi

Ercan Tutal

Tirk Cocuk Nérolojisi Vakfi Y.K.Uyesi

Tirkiye Sakatlar Dernegi Dis iliskiler Danismani

Handicapped Scuba Association-Turkiye Temsilcisi
Ve bir goénalla

Kaynaklar:
- HSA International Instructor Manuel
- 1.0ziirliler Sura Komisyon Raporlari
- A Guide for Teaching Scuba to Divers With Special Needs (Frank Degnan)

- www.alternativecamp.org web sitesi

- www.tedsem.org web sitesi
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CHRONOBIOLOGY AND THE TRAVELLING FOOTBALL TEAM

Thomas Reilly

Liverpool John Moores University, Research Institute for Sport and Exercise Sciences, Liverpool, UK

1. Introduction

International sport now entails frequently travelling long distances for friendly matches, international
tournaments and participation in training camps. In football in particular players may be taken away from their
club’s engagements to take part in representative international matches, sometimes on the other side of the
globe. Examples are the African, Australian and American players from within the domestic European Leagues
requiring leave of absence to compete for their countries. These absences may be for prolonged periods of
tournament play, sometimes extended unilaterally by the player for social and family reasons. In cases of short
visits, the player may be under par when competing for his country as a result of travel fatigue, a state which
may still remain after returning to play for his club.

Travel fatigue refers to the tiredness, listlessness and stiffness felt after a journey. It applies, for example,
when travelling from England to West Africa, flights usually being overnight but not involving transition between
time-zones. Generally recovery is quick, accelerated by a shower, a short rest and later a light exercise
session. The soccer players travelling between Europe and Asia or Australia or between Europe and South
America, U.S.A. and Canada have an additional problem associated with multiple time-zone transitions. Air
travel across multiple time-zones is associated with feelings of fatigue and disorientation, referred to as jet-lag
(see Table 1).

Table 1. Mismatch between local times and body times immediately after a flight from UK to Japan.

New local time Requirement Body time Desire

08:00 Waking 23:00 Sleep

16:00 Peak activity 07:00 Begin to wake
24:00 Retiring 15:00 Peak activity
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The symptoms of jet-lag include a periodic and particular inability to concentrate, an unusual ‘head buzz’,
tiredness, inability to sleep at the new night-time, loss of appetite, digestive discomfort. The symptoms are
transient and gradually disappear.

In general jet-lag is more severe and lasts longer the more time-zones that are crossed. It is less
following a flight to the west compared to a flight eastwards across a similar number of time-zones. The reason
is that the natural time period of the innate circadian rhythm is slightly more than 24 hours so the body adapts
more easily to a delay (required after travelling west) than to an advance (after flying east) of the body clock.
This principle applies to a delay of up to 13-14 hours and to an advance of 8-9 hours. In flying from the UK to
Australia or New Zealand, the body clock may adjust by either means, irrespective of the fact that the flight was
in an easterly direction.

Soccer teams may have to compete in conditions where one of the contestants is at a chronobiological
disadvantage. An example is the play-off contest for final positions in the 2002 World Cup. Iran had 3 days to
adjust to the local time in Dublin for the first leg of the play-off with Ireland. Both teams then had 3 days to
adjust for the second match in Tehran. Uruguay overcame its disadvantage of a round trip to Australia to
secure a qualifying victory in Montevideo, also in November 2001. Incomplete adjustment for the first leg would
have led to an advantage on return home over the more severely jet-lagged opponent. South American clubs
travelling to Japan (e.g. in order to compete against the European club champions) experience a maximal time-
zone transition of 12 hours. In all these cases the team with the better travel strategy can gain an edge over its
rival.

2. The body clock

The disruption of the body’s circadian system is the root cause of jet-lag. The term relates to the general
malaise that prevails until the body clock adjusts to become synchronised with the new environment.

The human body is naturally attuned to being active and alert during the daytime and to sleeping at night-
time. This cycle of activity and rest fits with the light-dark alternation in the environment. The so-called
circadian rhythm — circa meaning around and dies being Latin for a day — is regulated by cells in the
hypothalamus, deep within the brain. The rhythm is fine-tuned to an exact 24-hour period by factors external to
the ‘body clock’ such as patterns of eating, social activity, environmental temperature and so on. A key factor in
the regulation of the system is the hormone melatonin. This substance is secreted by the pineal gland within
the brain, its release being triggered by darkness and inhibited by light. Its effects include a lowering of body
temperature and an increase in drowsiness, both promoting conditions for sleep to occur.

There are many rhythms that are harmonised with the body’s circadian system. These follow the rhythms
in core temperature shown in Figure 1a. One example is the pace at which athletes spontaneously choose to
exercise given the choice (Figure 1b). It explains why there is a natural reluctance against exercising early in
the morning and a preference towards early evening when resting body temperature is at its high point.
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Figure 1. The circadian rhythm in rectal temperature (a, left) and in self-chosen exercise intensity (b, right).

347



7.ULUSLARARASI SPOR BiLIMLERI KONGRESI
b 27-29 EKIM 2002
/ ) KONGRE - PANELLER

3. Jet-lag and performance

It is difficult for practical reasons to demonstrate scientifically a direct influence of jet-lag on exercise
performance. The reasons for this are complex, including the variability inherent in performance itself. Once
the athlete has embarked on the long-haul flight, the circadian rhythms are disrupted, including the rhythm in
performance itself. Measuring all-out performance is appropriate for some sports, but the critical question is ‘At
which time of day should performance be measured? Monitoring repeatedly in order to outline circadian
characteristics is theoretically the ideal, but is likely to induce fatigue thereby masking the underlying rhythm.

Despite these difficulties, the evidence for adverse effects of jet-lag on game performance is robust.
American footballers travelling from western to central or eastern zones were found to be detrimentally affected,
except when matches were played at night. Teams from the West Coast playing at home in the evening had
the advantage over visitors. When going eastwards, overall mean performance was depressed more and peak
performance declined more than was the case when teams travelled westwards. The explanation is that the
body clock adjusts more easily to a phase delay (or lengthening) than to an advance (shortening), its natural
period being about 26 rather than 24 h. A modification of the training times for a few days before departure to
replicate the time of competition in the other time-zone has proved beneficial for American footballers (Jehue et
al., 1993).

It is more common to infer changes in performance from discrete observations on athletes. The normal
superiority of evening compared to morning measurements of muscular strength was reversed for five days in
Rugby League players arriving in Australia from England (Reilly and Mellor, 1988). Once the rhythm in body
temperature was restored to its normal aerophase, symptoms of jet-lag disappeared.

The effects of jet-lag were also monitored in British Olympic male gymnasts following a flight from London
to Tallahassee (Reilly et al., 2001). Measures included body temperature, leg strength, back strength, choice
reaction times and jet-lag symptoms, all recorded 4 times a day on alternate days for 7 days. The sleep-wake
cycle re-stabilised first, then core temperature; jet-lag symptoms disappeared coincidentally with the re-
establishment of the temperature rhythm. Only when the temperature rhythm was re-aligned did the
performance measures demonstrate normal rhythmicity (Figure 2).

Rating of jet lag

DAY1 DAY2Z DAY3 DAY4 DAYS DAY6 DAY7 DAYS DAY? DAYIC

Day from armival

Ol o2 @y m: W5

Figure 2. Values for rating of jet-lag 5 times a day from day 1 to day 10 inclusive.

It was concluded that allowing one day to adapt for each time-zone crossed was inadequate for all
subjects to adjust fully to the new local time.

An indication of the length of time a group of athletes takes to adjust to a long-haul flight eastwards is
shown in Figure 2. Jet-lag symptoms were monitored in Olympic participants travelling to Australia from
England. In this instance, not al subjects had adjusted by 10 days.
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4. Coping with jet-lag
There have been very many remedies suggested for alleviating or eliminating jet-lag. Some of these

have had little substantial rationale, others have had theoretical backing but limited empirical evidence. Only
the major approaches are mentioned here.

4.1 Pre-flight adjustment

It is thought that adjustment of the body clock prior to a long journey should eliminate jet-lag after the
flight. This adjustment is attempted by altering the timing of sleep and activity, delaying bed-time before a
westward flight and retiring early before an eastward flight. Reilly and Maskell (1989) examined the
consequences of phase delays and phase advances of 3 h, 4 h and 5 h. They reported it was not useful to try
to adjust fully to a time-zone transition prior to the journey since this intervention interrupts lifestyle and training
too much and has only minor effects on adjusting the body clock. Only the sleep-wake (rather than the light-
dark) cycle is manipulated and many travellers will not have opportunity even to do this. A benefit of a minor
adjustment is that it can begin to shift the body clock in the desired direction, in the event of a long-haul flight
crossing 9 or more time-zones to the east.

4.2 Timing and composition of meals

It has been suggested that high-protein breakfasts promote alertness and that high-carbohydrate evening
meals (vegetables, potatoes, rice, bread, pasta, desserts, etc.) promote sleep (Graeber et al., 1981). The
theoretical grounds for this include the effects upon plasma amino acids that such meals would have and ,
thence, the uptake of the amino acids into the brain, their incorporation into neurotransmitters, and the release
of the neurotransmitters. High protein meals (meat, cheese, eggs, etc.) undoubtedly raise plasma tyrosine, but
whether this promotes the release of catecholamines by the activating systems of the brain and so promotes
alertness, is less clear. Similarly, high-carbohydrate meals elevate the concentration of plasma tryptophan, but
whether this stimulates the raphé nucleus and sleep is also uncertain (Leathwood, 1989).
Electroencephalographic waves have shown some changes in athletes on a carbohydrate rich diet, but effects
on the quality of sleep have not been demonstrated. The two-phase dietary method was promoted in the USA
under the title ‘President Reagan’s Anti-jet-lag-Diet’ (Ehret and Scanlon, 1983).

Scientific tests of the efficacy of the diet are few and poorly designed. Even so, a variant of this proposal
has been marketed. It consists of two types of pills, one to be taken in the morning and the other in the evening.
Each pill is a mixture of substances, the morning pill containing tyrosine and the evening one, tryptophan. The
accompanying literature does not enable a judgement to be made on the scientific evaluation of these
preparations. Besides, tryptophan achieved adverse publicity in the early 1990s owing to the finding of
impurities in commercially available products and its use is no longer recommended.

4.3 Sleeping pills

Disturbance of sleep is one of the unwanted corollaries of jet-lag syndrome. Resynchronising the normal
sleep-wakefulness cycle seems to occur first, prior to restoration of physiological and performance measures to
their normal circadian rhythm.

Although drugs, such as benzodiazepines, are effective in getting people to sleep, they do not guarantee
a prolonged period asleep. Besides, they have not been satisfactorily tested for subsequent residual effects on
motor performance, such as sports skills. They may be counter-productive if given at the incorrect time. A
prolonged sleep at the time an individual feels drowsy (presumably when he or she would have been asleep in
the time-zone departed from) simply anchors the rhythms at their former phases and so operates against
adjustment to the new time-zone.

The administration of one benzodiazepine (temazepam) was found to have no influence on subjective,
physiological and performance measures following a westward flight across five time zones. The circadian
rhythms of athletes differed from those of sedentary subjects, although neither group benefited from the
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sleeping pill (Reilly et al., 2001). Jet-lag and sleep disturbances may be more severe in members of the team
management than in players, the former being generally older and less fit than the latter.

4.4 Melatonin

In normal circumstances melatonin from the pineal gland is secreted into the blood stream between about
21:00 and 07:00 hours. It can be regarded as a ‘dark pulse’ or ‘internal time cue’. Some studies have shown
that melatonin capsules taken in the evening by local time in the new time-zone reduce the symptoms of ‘jet-lag’
(Arendt et al., 1987). Another study of the Boca Juniors football team travelling from Buenos Aires to Tokyo for
the final of the Intercontinental Cup (12 hours time-zone change) indicated that combining melatonin treatment
with an appropriate environmental light schedule and timely applied physical exercise helped to overcome the
consequences jet-lag (Cardinali et al., 2002). These are important findings, but there are some caveats.

1. Jet-lag, as defined in these studies, was based on subjective symptoms; it is not known if there would also
be improvements in mental and physical performance, and in motivation to train hard — or even if there
would be further decrements.

2. ltis not clear if melatonin produced its effect by promoting adjustment of the body clock or by some other
means (increasing a sense of well-being or the ability to sleep, for example). Recent research suggests that
melatonin should adjust the body clock, but this requires careful timing of ingestion according to whether
you wish to advance or delay the clock.

3. Melatonin is only just becoming commercially available (largely in the USA) and the results from many
clinical trials are still awaited. It has no hangover effects the day following evening ingestion (Atkinson et
al., 2000). It has proved to be ineffective in a large group of travellers (including Olympic athletes) between
England and Australia (Edwards et al., 2000). The British Olympic Association has discouraged its athletes
from using melatonin, whilst recognising that they are free to do so (Reilly et al., 1998).

4.5 Bright light and exercise

Bright light (that is, of an intensity found naturally but not normally indoors) can adjust the body clock.
The timing of exposure is crucially important (Minors et al., 1991) and is the opposite of that for melatonin
ingestion; thus, bright light in the morning (05:00-11:00 hours) on body time advances the clock and bright light
in the evening (21:00-03:00 hours) on body time delays it. As part of this treatment, there are also times when
light should be avoided (those times which produce a shift of the body clock in a direction opposite to that
desired). Table 2 gives times when light should be sought or avoided after different time-zone transitions; the
timing will vary as the body clock adjusts.

Table 2. A strategy for using bright light to adjust the body-clock after time-zone transitions (from Reilly et al., 1997).

Bad local times for exposure to bright light Good local times for exposure to bright light

Time zones to the west

4 hours 01:00-07:00* 17:00-23:00t

8 hours 21:00-03:00* 13:00-19:00t

12 hours 17:00-23:00* 09:00-15:001
Time zones to the east

4 hours 01:00-07:00t 09:00-15:00*

8 hours 05:00-11:00t 13:00-19:00*

12 hours Treat this as 12 hours to the west

* will advance the body clock
1 will delay the body clock

Even though ‘bright light' is of an intensity normally not achieved in domestic or interior lighting, light
boxes and visors are now available commercially that produce a light source of sufficient intensity. Light visors,
in particular, might prove useful.

Since outdoor lighting is the obvious choice, it would be natural, therefore, to consider training outdoors —
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that is jogging, a brisk walk, a swim or a light training session, for example — when light is required, and to relax
indoors when it should be avoided. This raises the question whether physical exercise and inactivity can, in
some way, add to the effects of light and dark respectively. Current evidence is not conclusive.

For the first few days in the new time zone, training sessions should not be all-out efforts. Skills requiring
fine co-ordination are likely to be impaired and this might lead to accidents or injuries if, for example, racket
sports players conducted training matches too strenuously. Where a series of tournament engagements is
scheduled, it is useful to have at least one friendly match during the initial period, that is before the end of the
first week in the overseas country. Subject to these caveats, exercise for soccer players is recommended also
since it helps them psychologically in their preparations for competition.

In practice, therefore, to combine exposure to bright light and exercise, and to combine dim light and
relaxation, would seem practicable. However, there is very little evidence to suggest that exercise by itself will
alter the speed of adjustment of the body clock.

4.6 Napping

Napping can work antagonistically by anchoring rhythms in the time-zone of departure. A prolonged nap
take at the time when the individual would be asleep in the country departed slows up the rate of entrainment to
the new local time (Minors and Waterhouse, 1981). Since exercise provides a good antidote to drowsiness,
physical activity at such a time would contribute to overcoming this transient fatigue.

Individuals arriving in the early morning after an eastward flight may choose to go to bed on arrival. This
strategy is useful, provided there is not first a long exposure to the morning’s sunlight. Going to sleep at this
time has a chronobiological rationale, provided the true trough of core temperature has not been passed.

It appears therefore that behavioural methods are preferable to pharmacological means of attempting to
alleviate effects of jet-lag. These can be translated into guidelines for travelling athletes based on things to do
before, during and following the flight.

5. Key behavioural factor in coping with jet-lag
5.1 Preparation

The main ways of coping with jet-lag are to be prepared for the journey and to plan your behaviour
appropriately. Avoid last-minute preparations as far as possible. Research on travelling to Australia in the four
years leading up to the Olympic Games in Sydney confirms the importance of the last night's sleep before
departure (Waterhouse et al., 2002).

Mimicking the light-dark cycle of the foreign country prior to departure is largely ineffective, as only the
sleep-wake cycle is adjusted. Nevertheless, adjustment of bedtime and waking time in a minor way, (but by no
more than 2 hours) can be of benefit in nudging the body clock to change in the proper direction.

5.2 While travelling

Part of the preparation for the journey will entail working out likely meal times, any stop-overs and time of
arrival in the new time-zone. It is possible also to consider the time at which you will try to sleep on board
during the journey. Use in-flight entertainment to good effect and means of aiding sleep when the time comes
to do so. These include using eye-shades and ear muffs, and reclining the seat as far as possible.

Two factors in particular merit closer attention. As the cabin air is dry, there will be a gradual loss of body
fluid. Consequently, there is a need to take in more fluid than might normally be drunk: water and fruit juices are
preferable to coffee which in large amounts acts as a diuretic. The water also helps in preventing the throat
from getting too dry. Alcohol is also a diuretic and is therefore best avoided. The second recommendation is to
avoid staying in the same cramped posture for too long. Moving around the plane periodically, doing stretching
exercises in your seat even, all help to alleviate stiffness. Besides, these activities safeguard against so-called
‘economy class syndrome’ which refers to deep vein thrombosis, a condition that occurs with blood pooling into
the lower extremities and an increasing tendency for clot formation.
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5.3 On arrival

Recommendations following arrival in the new time-zone will very much depend on whether the flight has
been in a westerly or an easterly direction. They depend also on the time of arrival.

Generally, activity is encouraged and the best practice is to fit in as early as possible with the local time-
keeping. If the flight has been westward, a robust approach to fighting the feelings of tiredness is advocated in
order to maintain alertness until bedtime. Naps should be avoided at the time of feeling fatigued during the day
as such naps constitute “anchor sleep”, keeping the body clock to the time of the previous time-zone. Exercise
is a very good means of regaining ‘arousal’ but training in the morning is best avoided for a few days after flying
eastward. This makes it easier to ensure the body clock is adjusted in the right direction and a lie-in is
recommended for the first couple of days. A lie-in after travelling westward is not advised.

6. Conclusion

These recommendations make it clear that there is no short-cut antidote to combatting jet-lag. A sensible
behavioural approach is advocated and by doing so jet-lag becomes a relatively minor issue for the focussed
sports performer. A rule of thumb is to allow one day to adjust for each time-zone crossed. This margin will
enable all players in a squad to be adapted to the new local time before a competitive engagement. Awareness
of chronobiological principles will allow the managers to make appropriate travel arrangements so that the
travelling athlete’s performance is not necessarily impaired due to circadian desynchronisation.
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PHYSIOLOGICAL DEMANDS IN SOCCER PLAY

Thomas Reilly
Liverpool John Moores University, Research Institute for Sport and Exercise Sciences, Liverpool, UK.

1. Introduction

The physiological demands of soccer play are indicated by the exercise intensities at which the many
different activities during match-play are performed. There are implications not only for fithess assessment and
selection of players but also for their training regimes. Since the training and competitive schedules of players
comprise their occupational roles, there are consequences too for their habitual activities, daily energy
requirements and energy expenditures. Finally, there are repercussions for the prevention of injuries as far as
is possible.

A scheme for an ergonomics approach to studying football is illustrated in Figure 1. A lot depends on the
compatibility between the games’ demands and the players’ capabilities. This model demonstrates the choices
open to the coach for combining selection and training criteria.

Demands of the game

Fitness of players

Selection Training

Figure 1. Model of an ergonomics approach towards analysing football.

2, Analysis of Work-rate

The exercise intensity during competitive soccer can be indicated by the overall distance covered. This
represents a global measure of work-rate which can be broken down into the discrete actions of an individual
player for a whole game. The actions or activities can be classified according to type, intensity (or quality),
duration (or distance) and frequency. The activity may be juxtaposed on a time-base so that the average
exercise-to-rest ratios can be calculated. These ratios can then be used in physiological studies designed to
represent the demands of soccer and also in conditioning elements of the soccer players’ training programmes.
These work-rate profiles can be complemented by monitoring physiological responses where possible.

Overall, it is possible to characterise the average requirements of football match-play (see Table 1). The
mean values mask the acyclical nature of the intermittent exercise bouts that are observed. For example,
intense bouts of exercise in succession may not allow for full recovery in between. Besides, the players may
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need to be active during the recovery period since this time allows them an opportunity to resume their playing
position in order to retain the overall shape of the team.

Table 1. Overall characteristics of soccer.

Distance: 10-13 km
Sprint: every 90 s
Strenuous efforts: every 30 s
Recovery: 25s
Games skills: agility
Change in activity: every5s

Outfield players cover 9-13 km during the course of a match, more or less continuously. The overall
distance encompasses over 1000 different activities in a game, an all-out sprint every 90 s and a break in the
level or type of activity every 5-6 s. The ratio of low-intensity to high-intensity exercise is about 2.2 to 1 in terms
of distance covered but 7 to 1 in terms of time. These ratios denote a predominance of aerobic metabolism
whilst it is acknowledged that crucial aspects of play may depend on anaerobic metabolism (Reilly, 1996).
Positional role influences the work-rate profile, the greatest distance being covered by midfield players (Reilly
and Thomas, 1976). The style of play also affects overall work-rate, the direct method or pressure game being
energetically demanding. An example of how style of play influences work-rates during games is illustrated in
Figure 2. Included are activity profiles for international teams playing in the South American championships
(Copa America). These are compared with work-rates of professional players in the English Premier League
(Drust et al., 1998). The English professionals covered almost 1.5 km more than the South American
internationals in a game. The main difference was the greater amount of jogging, that is low-intensity aerobic
exercise, by the English professionals.

The profile of one Brazilian player is singled out for illustration. His professional club is Real Madrid where
his typical work-rate resembles that of the English players. When playing in these international matches, his
work-rate was closer to the Premier League players than to his national colleagues. The observations
demonstrate how a player may carry his club profile into competition when representing his country.
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Figure 2. Activity profile of Premier League players and South American internationals (top), one of whom is highlighted
(bottom).

3. Physiological Responses during Matches

Physiological responses to soccer confirm the predominantly aerobic nature of activity. Average heart
rates are around 170 beats min™ with only small variations about this value. Estimates of metabolic loading
suggest that the relative VO, during soccer is about 75% VO, max (Bangsbo, 1994). Muscle glycogen stores
can be depleted towards the end of a game and their reduction accompanies fatigue. Blood lactate values are
variable, being dependent on the activity profile prior to sampling. Game skills such as dribbling the ball and
unorthodox movements add to the energetic demands of the game (Reilly and Ball, 1984). This observation
has implications for the use of the training drills with the ball. The reduced glycogen stores at the end of the
game mean recovery processes need to be accelerated prior to re-engagement in further matches.

The depletion of glycogen stores towards the end of a game may be prevented by avoiding hard training
the day beforehand. It is important to have a tapering of training in preparation for each match. This ideal may
be difficult to realise when the competitive fixture list is highly congested. The glycogen stores can be boosted
pre-match by an appropriate diet in which carbohydrate intake is emphasised.

In view of thermal strain during matches, attention to fluid intake is important. Water ingestion can reduce
the negative effects of dehydration but energy drinks are helpful in providing some glucose.

The comparison of performances by South American national teams and top European club teams
highlights the higher intensity of matches in Europe. The observations on match-play have implications for
training, in order to remedy deficiencies in fitness measures. This applies particularly during pre-season
conditioning, recovery from injury, regaining place in the first team formation. The findings, particularly with
respect to fatigue and environmental influences, have consequences for nutritional strategies and for training
purposes. In particular, optimal strategies for recovery from match demands are important at key phases of the
competitive season. Warm-down, fluid and energy replacement post-game and later modification of the training
stimulus are parts of such strategies.
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4, Fitness Requirements

The fithess requirements for football depend on the level of performance, positional role and styles of
play. They vary also with age groups, between men and women, and at different stages of the playing season.
Re-acquiring desirable fitness levels is especially important after injury, prior to returning to competitive play.
Otherwise the individual is vulnerable to re-injury if uncorrected weaknesses, in muscle strength for example,
are carried into a game.

The main recommendations for fitness assessment are as follows:-

e Fitness demands of soccer are related to the technical and physical aspects of the game. This results
in a combination of demands being imposed on the player during competition.

e As a result of these demands, tests with a high degree of specificity to soccer should be mployed for
the assessment of performance.

Attempts to improve fithess levels are reflected in the training programmes in which players engage.
Training loads can vary according to the day of the week and the stage of the season. A typical weekly cycle of
“recovery-peak loading-taper” needs to be altered when matches are scheduled for mid-week as well as at
week-end. Emphasis on different fitness aspects also changes with seasonal phase, according to the principles
of periodised training.

The energy expended during the daily habitual activities of professional soccer players represents the
overall occupational strain. There are also implications for dietary requirements and the intake of energy. The
data included in Table 2 do not indicate inordinately high levels of daily energy expenditure and suggest that
training may be regulated to avoid over-reaching. The main requirement seems to be for the right balance of
macronutrients in the diet, the emphasis on carbohydrate being recognised (Shephard and Leatt, 1987).

Table 2. Mean daily energy expenditure in professional soccer players.

Authors Methods Energy expended (kJ.d”)
Reilly and Thomas (1979) Diary cards 14.44
Heart rate

Motion analysis

Ebine et al. (2002) Doubly labelled water 14.8

5. Laboratory Studies

The intermittent and acyclical nature of activity during competition means that it is difficult to model game-
related protocols in laboratory experiments concerned with soccer. Nevertheless, there have been creative
protocols for isolating football-related questions and studying these in experimental conditions. One example is
the use of a shuttle-run at an intensity corresponding to that of match-play for a duration of 75 min. An ensuing
test to exhaustion allows the investigation of mechanisms related to fatigue or ways of offsetting it (Nicholas et
al., 2000). An alternative protocol is to mimic the cycles that are typical of activity in match-play, with the subject
exercising on a treadmill. Two 45-min periods are separated by a 15-min rest to simulate football conditions
(Drust et al., 2000). If a non-motorised treadmill is employed, the sprint component of the protocol may be all-
out, whilst power output can be monitored. In this way the effectiveness of creatine (or carbohydrate) for
football performance can be investigated.

It is likely that field studies with a greater specificity to the game will be employed more in future
investigations of the physiology of soccer. The work-rate and activity profiles can be used to design appropriate
training protocols to optimise fitness and ensure that performance during play is enhanced. Whilst physiological
considerations have a place in a systematic preparation for competition, performance ultimately depends on the
quality with which individual skills and team tactics are executed.
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THE PHYSIOLOGY OF FOOTBALL TRAINING

Barry Drust

Liverpool John Moores University, Research Institute for Sport and Exercise Sciences, Liverpool, UK.

Performance in soccer is determined by a number of factors. These include a players technical and
tactical skills and their psychological/sociological and physiological characteristics (Bangsbo, 1994). The
physiological characteristics of a player are of importance as they will directly affect other factors involved in
performance. For example, a player who is not physically fit will be unable to carry out the tactical role given to
him by the coach during the final stages of the game or maintain the necessary level of technical skill to perform
important match actions, such as passing, tackling and shooting.

The physiological demands of soccer are complex as a result of both the intermittent exercise pattern and
the need to perform specific game skills. Activities performed during match-play range from sub-maximal, low
intensity activities to all out high intensity efforts. In addition to these activities players are also required to
generate high levels of force to perform specific match actions (for example, kicking and tackling). The physical
preparation of players must, therefore, be multi-factorial to ensure that players are adequately prepared for the
demands of the game.

The physical fitness requirements of soccer can be divided into three main areas, namely aerobic
training, anaerobic training and specific muscle training (strength and flexibility training). The terms aerobic and
anaerobic training are based around the energy pathways that are dominant during the activity. At low exercise
intensities, energy is produced almost entirely from aerobic processes. Anaerobic energy provision dominates
when activity is performed at a high intensity though some overlap between the two energy pathways is possible
under certain conditions.

Aerobic training

The overall aim of aerobic training is to increase an individual’s maximal oxygen consumption and
enhance the ability to sustain exercise performance for prolonged periods of time. Together these
improvements will increase an individual’s work rate during match-play and prevent declines in technical
performance and concentration that can occur towards the end of the game. The physiological adaptations that
underpin such improvements occur as a result of both central (e.g. heart, blood volume etc) and peripheral (e.g.
muscle) factors. Optimal training prescription for the development of these two elements is not the same. As a
result aerobic training should be divided into a number of overlapping areas, namely recovery training, low
intensity aerobic training and high intensity aerobic training. Table 1 outlines the principles used to structure
different types of aerobic training.

Table 1 Principles of aerobic training (from Reilly and Bangsbo, 1998).

% Maximum Heart Rate Heart Rate (Beats.min™") % of max.oxygen consumption
Mean Range Mean Range Mean Range
Recovery Training 65 40-80 130 80-160 55 20-70
Low Intensity Training 80 65-90 160 130-180 70 55-85
High Intensity Training 90 80-100 180 160-200 85 70-100

Recovery training is carried out the day after a match, or following a particularly hard bout of training.
Recovery training helps to repair the damage that can occur following intense exercise thereby facilitating the
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replenishment of muscle glycogen stores and recovery. Recovery training should incorporate light exercise such
as jogging. The activity can be continuous (exercising without rest at moderate intensities) or intermittent
(exercise periods separated by periods of either rest or lighter exercise) in nature. Soccer-specific exercises
such as low intensity small-sided games or head tennis can also be included as the use of the ball will increase
the motivation of players to take part in the session.

Low intensity training increases the oxidative potential of the muscle thereby improving the ability of
players to exercise for prolonged periods of time. The ability to recover from high intensity exercise is also
improved. Low intensity aerobic training can again take the form of either continuous or intermittent exercise.
The principle of specificity suggests that sessions should primarily be intermittent in nature in order to maximise
the benefits of training. Exercise : recovery periods in low intensity aerobic training should be approximately
equal (at least 2 - 3 minutes). Efforts should be repeated approximately 4 — 5 times to provide a sufficient
training stimulus.

High intensity aerobic training improves central factors such as cardiac output and is aimed at increasing
a players ability to repeat high intensity efforts for prolonged periods of time. High intensity aerobic training has
to be intermittent in nature as the level of activity cannot be maintained for prolonged periods. High intensity
sessions are highly specific to soccer as they utilise similar activity patterns and require efforts at running
speeds that are more representative of those observed during match-play. This is important as it ensures that
any adaptations that occur are specific to the muscles that are used in the game.

Table 2 provides examples of exercise : recovery periods that can be used for all high intensity aerobic
training sessions. Prolonged exercise periods (>1 minute) necessitate short recovery periods (< 1 minute) to
ensure the maintenance of a suitable exercise intensity. Efforts should be repeated approximately 15 times per
session

(3 - 5 times for 2 - 3 sets). All recovery periods in aerobic training should be active (i.e ball juggling, light
jogging) as such activities facilitate the removal of lactic acid and develops technical skills under conditions of
physiological stress. The inclusion of a ball in these recovery sessions should be a priority.

Table 2. Examples of exercise : recovery periods that can be used for high intensity aerobic training.

Exercise Recovery Heart rate
30 seconds 30 seconds 90 -100 %
2 minutes 1 minute 85-95 %
4 minutes 1 minute 80-90 %

Anaerobic training

Crucial match actions require players to perform high intensity activities such as sprinting. Anaerobic
training increases a players potential to perform these high intensity bouts of exercise by improving both the
capacity to produce energy via the anaerobic energy producing pathways and the ability to recover following an
intense effort. Anaerobic training can be divided into speed training (aimed at improving the ability of players to
perceive, evaluate and act rapidly) and speed endurance training. Speed endurance training can be divided
into two aspects, production training and maintenance training. The purpose of production training is to improve
the ability of individual players to produce high intensity efforts for short time periods. Maintenance training, on
the other hand, attempts to increase the ability to sustain high intensity exercise. The physiological adaptations
that the body makes to anaerobic training are peripheral (located in the muscle). Anaerobic training should,
therefore, be very specific to soccer in terms of the musculature used and the pattern of activity. This will
ensure that any improvement in performance during training will be translated into game situations. Recovery
from this type of work should always be active, and include the ball, as such strategies will help to reduce the
metabolic disturbances that occur during high intensity efforts.

The emphasis in speed training should be the production of high intensity maximal efforts for short time
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periods (< 10 s). The recovery periods between exercise bouts should be long enough for the muscles to
recover to a near resting state. This will allow the player to perform maximally in all subsequent exercise bouts.
Table 3 provides examples of the number of repetitions and the exercise : recovery periods that should be used
in speed training.

Table 3. Examples of the exercise : recovery intervals for speed endurance training (from Reilly and Bangsbo, 1998).

Exercise Recovery Intensity Number of
repetitions
Speed Training > 5 times the
2 - 10 seconds exercise Maximal 2-10
duration
Production 20-40 s > 5 times the Almost 2-10
exercise Maximal
duration
Maintenance 30-90 s Equal to or less Almost 2-10
than exercise Maximal
duration

Speed endurance training requires the exercise intensity used to be almost maximal in order to stimulate
the required energy pathways (e.g. glycolytic pathway). Table 3 provides examples of the exercise : recovery
intervals for both types of speed endurance training. In production training the exercise duration is relatively
short in relation to the recovery periods. This enables a high intensity of effort to be maintained throughout the
exercise periods. Maintenance training uses exercise : recovery periods that are similar in duration. This
approach allows the players to become fatigued during subsequent exercise bouts and to develop a tolerance to
high levels of lactic acid.

Planning and Organisation of Physical Conditioning Programmes

The training prescription in soccer is more complicated than that associated with many individual sports
as a result of the wide range of fitness requirements necessary for performance. Further complications arise as
consequence of other factors such as the need to incorporate large amounts of technical and tactical training
within the training programme and the frequent occurrence of matches during the competitive season.

These restrictions lead to a necessity for soccer training programmes to be highly efficient in terms of
time and highly specific in relation to the activities included. Both specificity and efficiency of training can be
enhanced by incorporating the ball wherever possible in the training session. The use of the ball enables
specific muscles groups to be trained and the development of technical and tactical skills under physiologically
stressful situations. The inclusion of the ball is also highly motivating for the players involved.

The manipulation of drills that are usually associated with skill development can lead to a substantial
amount, if not all, of the physical conditioning required by soccer players taking place in such sessions. Figure
1 illustrates how the careful manipulation of key parameters, in this case, the activity or number of players, can
alter the physiological stress associated with the drill and hence lead to variations in the training stimulus. Such
careful consideration can help to improve the optimal scheduling of training with respect to both long and short
term goals.
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Figure 1. Heart rate responses to soccer drills (Drill A, head tennis; Drill B, 3 v 3; Drill C, 2 v 2 (reproduced from
Gregson and Drust, 2000).
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Long term planning of soccer training should be focused around two distinct phases, pre-season and the
competitive season. The focus during pre-season training is on improving the physical condition of players to a
level which will match the demands of the game. The pre-season period will initially be characterised by low
intensity aerobic training and specific muscle work. As pre-season progresses these activities will be replaced
by more intense exercise that taxes both the aerobic and anaerobic energy systems in addition to regular
match-play. This gradual transition between low and high intensity exercise helps reduce the risk of injury and
provides time for the body to adapt to the demands of training.

The schedule of games imposed on players in today’s competitive season makes the planning of fitness
training very difficult. The aim of training during this phase is to primarily maintain, if not improve, the fitness
that has been developed during the pre-season period. High intensity aerobic training and anaerobic training
should be provided a high priority during the competitive season though some consideration should also be
given to performing low intensity aerobic training to maintain endurance.
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SPOR VE DANS SANATI

Mehmet Sipahi
Antalya Devlet Opera ve Balesi Bale Sanatgisi, Antalya

Dansta temel olan klasik baledir,klasik balenin disindaki tim dans tirlerinde klasik bale temel olarak
alinmaktadir .Buz pateni , jimnastik , senkronize ylizme v.s gibi spor dallarinda artistik gérintlyu guclendirmek
icin temelde klasik bale egitimi alinmaktadir. Ginimuzde ¢esitli spor misabakalarini , dans gdsterilerini izlerken
klasik bale egitimi almis sporcu ve sanatgilarin , bu egitimi almayanlarla aralarindaki farklar gortle bilinmektedir
.Klasik bale sanatinin egitimi insan oglunun varolusundan bu gine kadarki fiziki gelisiminden farkl bir tarzda
ilerlemistir .Artistik hareketlerdeki gelisiminin yani sira teknik hareketler zorluk ve risklerden sakinmadan
gelismistir. Yani olay ihtiya¢ kaynakli veya bir yaristan 6te tamamen vicut dili ile seyirciye sanatsal bir anlatim
sunmaktir. Dans sanatindaki teknik ve gui¢ tium spor dallarindaki kendi teknik anlamdaki glictiniin , kapasitesinin
Ustiine ¢ikma isteginden daha yogun ihtiya¢ disi anlatima yonelik insan fizyonomisine aykiri bir glic ve teknikle
yapilmaktadir. iste bu nedenle bale egitimi ¢ok kiiciik yaslarda baslar.Tim diinyada kiiciik yaslarda baslayan bu
egitim 18-19 yasinda son bulur ve dansgilar profesyonel hayatlarina baslarlar.Ulkemizde ise 21-22 yasinda
mezun olunur, erkek dansgilar askerlikten dolayi dort yil yiksek okumak zorunda kalirlar. Mesela Rusya da
erkekler askerlik hizmetlerini profesyonel dans yasamlari iginde yaparlar,ve buda genc¢ yastaki performanslarini
sahneye yansitmalari agisindan ¢ok énemlidir.Sunu da belirtmeliyim ki bale dansgilarinin yaslari ilerledikge pek
¢ok spor dalinda da oldugu gibi performanslari dismeye baslar .llkemizde genelde faal dans hayatinin
tamamlanmasi otuz bes ile kirk yaslari arasinda son bulur. Bu kisa zaman zarfi iginde sanatgilarin fiziki yapisi
¢cok daha fazla yipranir. Sporcular gerek faal spor hayatlarinda , gerek faal spor hayatlarini bitirdikten sonra
mesleklerine zaman ayirabilmektedirler.iste bu son ve en biiyiik fark burada cok daha fazla aciga ¢cikmaktadir.
ileriki yaslardan sonra danscilar egitmen ,6gretmen ,sahne Ustii ve sahne gerisinde sanat yasamlarini
surddrurler .

Saygilarimla.
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SPORDAKI GUZELLIK

Atilla Erdemli

istanbul Universitesi, istanbul

Tarih boyunca spor ilkin Beden Glici’'niin bir basarisi olarak gérilmistir. Oyle ki, bu giice aligilagelen
¢izginin Ustinde sahip olanlar tanrilastiriimiglardir. Adi spor olarak koyulmasa da eski toplumlarda, drnegin
Stmerlerde (1.0. 5000) beden giiciinin basarisi ilkin avlanmak, savasmak vb. gibi yasama amagliydi. Bir
yandan bu glice sahip olanlara duyulan hayranlik, bir yandan eglanma ve haz duyma gibi gereksinmeler, diger
yandan da ortak cosku ile toplumu batinlestirme ve ydnlendirme olanaginin elde edilmesi énce din kurumu ve
din adamlari tarafindan 6zel gunlerde senlikler diizenlenmesine neden olurken, yine ayni kurum tarafindan
basari gosterenlerin glcu kutsandi. Basarili beden gucinin kutsanmasi olayi Mezopotamya ile etkilesen o
dénemin bitln toplumlarinda, giderek Antikgag Ege Uygarliklarinda gérildu.

Antikcag Ege Uygarliklarina baktigimizda, az ya da ¢ok, buttndyle ya da bir bélimuyle dinin etkisi altinda
olmayan spor karsilasmasi yoktu. Bu durum iki bakimdan islevseldi: ilkin dinin diizenleyici, belirleyici,
batlnlestirici glicinu goésterip artirmasini saglamak; ikinci olarak da Beden Gilclnln bir basarisi olarak gorilen
sporda hem insan yasamina, hem de kamu ahlakina karsi girigsimleri engellemek. Yine de istenen dlgude
basarili oldugu séylenemez. Buna ¢arpici bir 6rnek olarak Kutsal Barig’in kutsal alani olan Olympia’daki Zanes’i
ornek verebiliriz.

Zanes'i gerektigince degerlendirebilmek igin bir sporcunun Olimpiyat Oyunlarina nasil geldigini
g6zoninde bulundurmak gerekir. Antikcag Ege Uygarliklarinda Olimpiyat Oyunlarina her kent devletinin kendi
dalinda en yulksek basariyi elde etmis, soylu, hi¢ su¢ islememis ve en iyi sporculari aday olurlardi. Kendi
dalinda en ylksek basariyi géstermek gunimizde Olimpiyatlara katilmak igin yeterlidir, fakat o dénemde
yalnizca aday sporcu olmak icin koyulan dlgutlerden biriydi. Oyunlara katilabilmek igin Olimpiya’nin yaklasik 50
km. Uzagindaki Elis kampinda geciriimesi zorunluydu. Elis kampindaki ise yasam oldukc¢a agir ve disiplinliydi.
Orada basarili olanlar Tanrilar ve Yunan Halki 6énlinde yarismaya hak kazanirlardi. Oyunlar baglamadan 6nce
Elis'ten ayrilinir, yol boyunca bitin tapinaklarda kurbanlar kesilip, dualar edilerek Olimpiaya gelinirdi. Orada
kayitlati yapildiktan sonra ve Altisteki her mabette dualar edildikien sonra en blylk Tanri zeus 6ninde
yarismalarda serefsiz higbir davranista bulunmayacaklarina yemin ederlerdi. Bu son yeminden sonra
yarisacaklari Stadion’a dogru yurlirken Zanes'ten gegerlerdi. Zanes Stadion’a dogru yurirken sol tarafinda
kiicik mabetlerin, sagd tarafinda ise buyuk heykellerin bulundugu bir yoldu. Bu heykeller Olimpiyat Oyunlarinin
eski sampiyonlarina aitti ve heykellerin yapim Gcreti Olimpiyat oyunlarinda hile yapan, oyuncu ya da hakem
satin alan vb. pek ¢ok ise girisen sporculardan kesilen para cezalariyla yapilmisti. Zanes sporculara “Hile
yapmal! Durust ve yeminindeki gibi soylu yarig!” diyen son bir uyariydi. Yine de hileler hem de giderek artan bir
cizgide yapildi. Burada insan varliginin spor olgisinda daha belirgin ortaya ¢ikan énemli paradokslarindan biri
bulunmaktadir. Bu paradoks spordaki glizellik bakimindan da iglevseldir.

Zanes 6rnedi ile anlatmaya calistigim olaylar bir insan gergegini ortaya koymaktadir: insan basarmak
ugruna olumlu — olumsuz herseyi yapabilen bir varliktir. Bu gergegin aligilandigi ve insanin “iyi” yasamasi
istenen her ortamda spor olgusu bir ahlak olarak ele alinmaya, egitim araci olarak goérilmeye baslandi. Antikgag
Ege Uygarliklarinda Paidea baglaminda gériillen bu anlayigla 18. yy'da da karsilasiriz. Ozellikle ingiltere’de
spor, yasama disiplini bulunan, ilkeli, yiiksek ahlakl genglerin yetistiriime araci olarak gorilmusti. Baron Pierre
de Courbertin'i Modern Olimpiyat Oyunlarina gétiren galismalarin baslangici da Fransa’da bdyle bir genglik
yetistirmekti. Kisacasi spor ahlak i¢indi. Daha ¢ok geng kizlarin editiminde kullanilan dans ve cimnastik spor
icine sokulmaya baslandiginda, ahlakin ardindan spor ile giizellik de yanyana getirildiyse de spor ve guzellik
Ustiinde fazlaca durulmadi. Sportif basari agisindan sportif hareketteki giizellik pek énemli bir 6zellik degildi.
Ayni tavir giinimizde de devam etmektedir. Onemli olan sportif basaridir. Fakat spor olgusunda yetsiye
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aydinlanmak sitiyorsak sormak zorundayiz: Spor ne Ol¢lide bir estetik olgudur? Sportif harekette glzellik var
midir , varsa kosullari ve islevi nedir?

Sporun tasiyicisi  Sportif harekettir. Sportif harket insanin temel hareketlerine dayanir.
Temelhareketlerden biri ya da birkagl, tek basina veya bir alet ve aletler toplulugu ya da hayvan-alet duzeni ile
batlnlesip onlara gore bicimlendigi zaman sportif hareket ortaya ¢ikar.

Tek basina herhangi bir sportif hareket yoktur. Sportif hareket ancak bir spor dalinda kendisini gosterir.
Spordaki guzelligin sportif harekette ya da temel hareketlerin spor dalina 6zgl olarak bigimlenip |,
dizenlenisinde aranmasi gerekmektedir.

Genel olarak bakildiginda spor, amaci glzellik olan bir insan etkinligi degildir.Her spor dalindaki temel
amag sportif basaridir. “Glzellik”in te k basina amag¢ oldugu alan spor degil, sanattir. Bu durum sporda
glzelligin bulunmadidini gbéstermez. Saporda da guzellik vardir ve her spor dalinin yapisina, isleyisine, bagl
olarak ortaya ¢ikar. Ayir deyisle guizellik olanadi sportif harekette vardir ve onun bir 6zelligi olarak ortaya ¢ikar.
Fakat guzellik sportif hareketin ne tek amacidir, ne de onu bdtinlyle belirler. Buna karsin guzellik sportif
hareketi degisik hareket veya hareket bitlnlUklerinden ayiran énemli 6zelliklerden biridir.

Sporun giinimUize uzanan gelismesinde ortaya ¢ikan bir ¢ok spor dalinda glzellik basari dl¢utlerinden
biri olmustur. Bu durum sportif hareketin o spor dallarindaki bicimleniginin olagan sonucudur. Sézgelimi
senkronize ylizmeyi ele alalim. O yalnizca bir yizme olay degil, ayni zamanda yapisinda ister istemez glizelde
bulunan 6zel bir yizme bigimidir. Ayni durum cimnastik, buz dansi, yapay duvarda tirmanma yarigi ve benzer
tim spor dalarinda da s6z konusudur. Dolayisiyla ister istemez “guizellik” bu spor dallarinda basariyi belirleyen
Ozelliklerden biri olarak ortaya ¢ikar. Bazi spor dallarinda basariyi belirleyen 6zelliklerden biri olarak “guzellik”in
bulunmasi, diger spor dallarinda da “gizellik” in bulunmadidini géstermez. Her spor dalinin kendisine 6zgu
estetigi vardir, fakat onlarda bu sportif basarinin élgitlerinden biri degildir.

o Sportif bagarinin él¢itlerinden biri olmak
o Sportif basariyi etkilemek

Sportif basarinin élgutlerinden biri olmak, denildiginde o 6zellik sportif basari igin kaginilmazdir, onun bir
yanidir, pargasidir, 6gesidir, dolayisiyla sporcu veya sporcular tarafindan yaratiimasi gerekir ve hakemler o
ozelligi de degerlendirirler. Diyelim ki, bu 6zellik gizelliktir, dyleyse sporcu ya da sporcular tarafindan zorunlu
olarak yaratilacaktir ve hakemler onu da degerlendirecektir. Bu durum sanatsal sporlar (H.Lenk, 1972) da
dednilen, buz pateni, tramplenden atlama, cimnastik vb. etkinliklerin olusturdugu bir alanda gecerlidir.

Sportif basariyi etkilemek, denildiginde o basariyi belirleyen ol¢ltlerden biri degildir, fakat sportif basariya
ulasabilmek icin o 6zelligin bulunmasi gerekir, yani basariyi etkiler. Boyle bir 6zellik olarak ilk olarak glzellik
gésterilir. Her spor dali yapisina, isleyisine gére 6zgiin bir giizellik icerir. Bu nasil olur? Ornek olarak sirikla
atlamayi alalim. Baslama markajinda yerinin almis olan atlet, sirikla yliksek atlamak icin sirasiyla su asamalari
gerceklestirecektir. Yaklasma kosusunu yapacak, siri§i saplama kazanina sokacak, sallanip derinlik alacak,
geriye yuvarlanacak, yukari uzanip ¢ekis hareketini yapacak, donecek, citay1 ¢cekecek, ve dusecektir. Boylece
baslama markaji ile disme arasindaki dokuz ayri hareketi bir sira dizeni icinde, birbirine bagl olarak
yapacaktir. Atlayisin basarili olabilmesi icin ilkin bu dokuz hareketin uyumu gerekmektedir, birinde aksama
olursa atlayis duzenini vyitirir ve bagsari saglanamaz. Dolayisiyla bu dokuz hareketin her birinin digerleriyle
uyumlu bir biitiinliik olusturmasi gerekir. ikinci olarak bu uyumlu biitinliigin gitanin yiiksekligiyle uyumlu olmasi
gerekir. Citanin gegcilebilmesi ya da atlayisin basarili olabilmesi icin bu iki uyumun gergeklesmesi kacginilmazdir.
Citanin yikselmesi géz 6ntnde bulunduruldugunda, her atlet ancak kendi en ylksek uyumuna goére citayi
gecebilecektir. Atlet basari hirsi veya baska nedenle kendi en yiksek atlama uyumunu bozma pahasina
denemeye girerse, atlamadiizeni bozulacagindan, basarisiz olacaktir. Ote yandan sirikla diizgiin bir yiksek
atlama olayina butlin olarak baktigimizda, basli basina uyumlu, dengeli bir bitinlik oldugu gorulir. Antrenman
kavrami da burada amacini bulur. Antrenman sporcunun sportif uyum diizeyini yikseltme ¢alismasidir. Antrendr
ise sporcuyu ulasabilecegi en yuksek sportif uyum bozulursa sportif hareketin isleyisi de bozulur ve bu da
basariyi olumsuz etkiler.

Sirikla diizglin bir atlayisi izleyelim. Orada kaba adale giiciiniin en yiiksek diizeye ulastigi sirada nasil
inceldigine zarafet kazandigina tanik oluruz. Orada yalnizca sirikla atlama olayr yoktur, orada atletin tim
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varligiyla yogunlastigi, guzellik kazanmis bir sportif basari yaraticilik vardir. Sportif yaraticihgin gergeklestigi
yerde artik yalnizca beden yoktur: Orada bedenin tim beceri ve glcu insan ruhunun kendisini asan gigleriyle
batdnlesir, akil, sezgi, derinden duyus, 6ziinden kavrayis, kisacasli insan bir butlin olarak ve o bitinden tasarak
tek bir davranis bitinliginde yeniden ortaya ¢ikar. O davranis ya da yaraticihgin gergeklesmesi ¢ok kisa bir
sUrede olup biter. O yaratici davranis tektir, o yaratma zamani, zamanin sonsuzlugunda biriciktir, orada ortaya
cikan guzellik yalnizca oraya 6zgudur ve higbiri asla yinelenemez. O ani, o guzelligi yaratmaktan duyulan haz
spordaki estetik hazdir, fakat buna artik yalnizca haz demek de yeterli degildir, ¢cinkl onda haz , seving, esirme,
mutluluk, hepsi bir aradadir. Bu ancak bir ylksek yasamanin doruguna ulasildiginda duyulacak tirden bir
kendinden ge¢cmedir. (A. Erdemli, 2002)Salt sportif yaraticilikta yalnizca spordaki gizel kendisini gostermez,
ayni zamanda sporcunun benligindeki sportmenligin yetkince bicimlendigini gorariz. Bu kendisini
alcakgondlltlik olarak gosteren ylcelik duygusudur, Ustlin olanin ayni zamanda iyi oldugunu gdstermesidir,
biyik olanin kendisini insanlarla sunugudur, bu sporun &ziindeki iyi ve glzelin (kalo kagathia) birlikte
somutlagsmasidir, bu sporun 6zindeki himanizmanin ortaya cikisidir, bu tam anlamiyla Fair Play’dir. Bu
Ozellikler yaratilan glzellik atletin basarisina puan olarak katilmaz, fakat bu glzellikler olmazsa, basari
saglanamaz. Saglansa bile tam anlamiyla sportif basari olmaz.

Spor — Uyum — Glzellik Baglami’'na yeniden bakalim. Sirikla ylksek atlayan atletimiz, kendi en ylksek
uyumuna ulasmis olsun. Bu sirada atletin duydugu haz ve seving de yalnizca basarinin degil basariya gotiren
hareketler dizisindeki uyum butinligindn, o batunlidld koruma pahasina verilen ugrasin gerilimin de payi
bulunmaktadir. Bu durum hemen her spor dalinin yapisi uyarinca ortaya ¢ikar. Bu hazzi, sevinci ve guzelligi
yalnizca atlet yagsamaz. O sporu taniyan, bilerek izleyen seyirci de yasar. Bir spor olayi ile herhangi bir olay
arasindaki 6nemli ayrimlardan biride buradadir. Burada fazlaca gindeme getiriimeyen su soru, “bir spor olayi
nasil izlenir?” sorusu da yanit bulmaktadir. Bu yanita birazdan degdinecegim. Simdi bir bagka sorunu ele almak
gerekiyor.

Batin bu 6zelliklere bakarak spor olayindaki guizelin uyum oldugu, uyumla ortaya ¢iktigi sGylenebilir mi?
Soru bir bagka bakimdan s6yle ele alinabilir; Spordaki guzellik uyum mudur, yoksa spordaki gizellik sportif
uyumun katilmasiyla mi ortaya ¢ikar?

Antikgcag Ege Uygarliklarinda glzel ile uyum arasindak iligkiyi 6zdeslik boyutunda ele alan
Pythagorascilar oldu. Uyum ancak zitlar, karsitlar arasinda ortaya ¢ikar. Pythagorascilara gore, evrenin uyumlu
batdnlGganin kurulabilmesi icin evrendeki tim karsitlarin uyumu gerekmektedir. Hersey aritmetigin sayilari
gibidir, tek ve cift. Her sey sayilarla dile getirilebildigine gore, her seyin 6z sayidir. Béyle sayisal 6zli evrendeki
devinim karsitlarin stirekli uyuma girip, ayrilmasindan dogan dialektik siire¢ nedeniyledir. Evrende nerede uyum
varsa, orada glzellik vardir. Bunun en iyi 6rnegi Muziktir. Glizel uyum olarak Pythagorascilarin tartismadiklari
bir kabullydi. Bati distince tarihinde ilk kez “glizel nedir?” sorusunu sorup, arastiran ve bu sirada guzel ile
uyum ve uygunluk arasindaki iliskiyi arastiran distnir Platon olmustur. “Gilzel Nedir?” sorusunu genglik
dialoglarindan Biiyiik Hippias da sorar. Béylece o ayni zamanda Glizellik Felsefesi'ni de baslatmis olur. (ismail
Tunali, 1963) Platon’'un glzeli agiklamak i¢in basvurdugu kavramlardan biri de uygunluktur.(Platon, 1986)
Uygunluk bir seyde bulundugu zaman o sey guzellik 6zelligi kazanmakta ve guizel gérinmektedir, fakat yalnizca
bir 6zellik olara. Bu bakimdan yukardaki sorularimizdan ikincisi yanit bulmaktadir, yani, spordaki guizellik uyum
degildir, yalnizca uyumun katilmasiyla ortaya ¢ikan bir 6zelliktir.

Yukardaki ilk soruya gelince, guizel yalnizca Uyum ya da Uyumlu olamaz. S6zgelimi tim pargalari uyumlu
calisan bir motora guzel diyemeyiz. Bir agacin dallar uyumsuz, hatta karmakarisik blyulylp gelismis olamsina
karsin, onun degisik zamanlarda ve durumlardaki gorintsini gizel bulabiliriz. Bu 6érnekleri ¢ogaltabiliriz.
Oyleyse, uyum her zaman giizeli yaratmaz. Glizel — Uyum iligkisi belirli ve sinirlidir. Platon’'un Biyik Hippias
Dialogunda soylediklerini spora yansitirsak, spor olayindaki gizelin belli élgiide uyuma dayandigini, uyumsuz
olamayacagini, fakat tek belirleyicisinin uyum olmadigini soyleyebiliriz. Spordaki glzelin spora 6zgi oyun,
gerilim, cosku, basari, yarar, iyi, yaraticilik, 6zgunlik, 6zgurlik, yetkinlik gibi daha birg ok kavramla da iligkisi
vardir ve bunlarin hem tek tek hem de birlikte irdelenmesi gerekmektedir. Boylece “Spordaki Guizeli belirleyen
etmenler nelerdir?” sorusu 6nem kazanmaktadir. Bir baskasi “ Spordaki giizel nedir?” sorusudur. Bu spor
felsefesinin bir galisma alani olan spor estetiginin ilk ve temel sorusudur.(Hans Lenk, 1985; Elk Franke, 1978)
yogunlasmigs olabilir. Spordaki “glizel” Ustiine yetesiye aydinlanabilmek igin spor — gizel iliskisinin gorildigu
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diger alanlara da bakmak gerekir.

Burada ilkin biraz énceki bir soruyu ele almak istiyorum: Spor olayi nasil izlenir? izleme bigimini ilkin ve
6nemle amag belirler. Spor olayinin amaci ve spor olayini izleyenin amaci. Spor olayinin amaci “ salt sportif
basari”dir. izleyenin amaci her zaman bu salt ya da asil sportif bagari olmayabilir. Cok zaman hatta genellikle
isleyen tuttugu takimin ya da sporcunun sportif basarisini istemektedir, tuttugu takim ya da sporcu yoksa,
hoslandidi takim ya da sporcunun basarisini isteyebilir; izleyen ¢ok sayi yapacak veya rekor kiracak takim ya
da sporcunun basarisini isteyebilir, izZlweyen hoslanmadidi, tutmadidi bir takim ya da sporcunun yenilmesi igin
baskalarinin basarili olmasini isteyebilir ve bu istekler dogrultusunda izleme bicimi degisir. Bunlarin hepsi
bireysel amaclardir ve dnemlidirler, fakat “asil sportif basar1” ile értismezler. Sportif basari her zaman sonug
tabelasinda yazan degildir. Blyudk ¢ogunlugun sonug¢ tabelasina bakiyor olmasi, basariyl orada yazan olarak
gbérmesi de belirleyici degildir. O sonuca, o basariy! bir bicimde ulasilmis olabilir. Yukarda Zanes 6rnegini
vermigtim. O dbénemde hileye bagvuran her sporcunun yakalandidini sdyleyemeyiz. Belki yakalananlar,
yakalanamayanlar yaninda ¢ok az sayidaydilar. Gunimizde de doping yapmasina karsin dunya
sampiyonlarinin, rekortmenlerin sayisini kim sdyleyebilir? Bunlara asil, salt sportif basari diyemeyiz.

izleyenin amaci asil spor basarisi oldugu zaman, ayri deyisle, spor olayinin amaci ile izleyicinin amaci
ayni oldugu zaman, ikisinin uyumu gercgeklestigi zaman izleme en olgun bigimine ve diizeyine ulasmis demektir.
Boyle bir spor basarisi o spor dalinin yepyeni bir yorumudur. Orada bir gergek Ustl alanda, sporcu ile sporun
butlnlestigi bir kultur olayr canlandirilir. Guzellik o bitinligin vazgecilmez bir dzellidi olarak sportif basaryi
taglandirir. Spor olayini izlemek ile sahne sanatlarindan birini iziemek arasinda kiguk ayriliklar bulunmaktadir.
Bu nedenle tiyatro kiltlri gelismemis toplumlarad spor olayini izleme daha asagi dizeylerde gergeklesir: asil
sportif basari ve orada ortaya ¢ikan guzellik degildir 6nemli olan, takimin sayi yapmasi, karsi takimi yenmesi,
hatta ezmesidir. Bu durumda spor ne sembolik bir miicadeledir, ne de rakip bir dosttur, spor bir kavga, rakip de
ezilecek, yok edilecek bir gladyatérdir. Spor olayi bdyle izlendigi zaman hirslar ve higlar bilenir, izleme olayinda
uyum vyitirilir. Oysa spor olayinin 6zii geregi izlenmesi insani costurur ve bir tiir arinma (katharsis) saglar. insan,
hirs ve hingla degil, arinmadan kaynaklanan iyi istegi, iyiyi gerceklestirmek, guglilik ve ylcelik duygusuna
ulasir. O artik iyi ve glizel olani arayan insandir.

Bir baska acgidan baktigimizda sporun bir c¢evre olayr oldugunu ve c¢evreden bagimsiz
distinilemeyecegini goririiz. Spor insanin hareket kabiliyetine dayanan bir kiltlir olgusudur. Bir kltir olmasi
bakimindan spor yapaydir. Her yapay olan gibi dogal olana aykiridir. Cevre sorunlarinin kaynagi da burasidir.
Spor — g¢evre baglaminda bir paradoks ortaya ¢ikar. Spor insanin dogal gereksinmelerinden biridir, dolayisiyla
spor insanin temel haklarindan biridir. Bu nedenle her insanin spor yapma hakki vardir. Bu hakkin kullaniimasi
yayginlastikca pek c¢ok sorunla birlikte, cevre sorunlari da glindeme gelmektedir. Cevre sorunlari ise insana
zarar vermektedir. Bu nasil oluyor? Spor yapanlar arttikca spor tesislerine gerek duyulmaktadir. Yapilan tesisler
cevreyi bozmaktadir. Bozulma, kirlilik ve gurtltiyle artmaktadir. Boylece cevreye karsi bir spor ortami, spora
karsl bir cevreyi yaratmaktadir.(E. Meinberg, 1990) spor tesislerinin mimari bozuklugu, cirkinligi ise cevre
bozulmasini sahikasina ulastirmaktadir.

Spor mimamirisi, spor estetiginin énemli bir alani olarak kargimiza c¢ikar. Spor ortaminin iglevsel ve
saglam olmasi gézénunde bulundurulur; bu ikisi kullanim bakimindan énemlidir, fakat yeterli degildir, mimari
olmak glizel olma kaygisini da tasir. Spor tesisinin giizel olmasi gerekir. Mimari bir yapit olarak spor tesisinin
kullanig, yapisal saglamlik, cevreyle butiinlesmis ve glizel olmasi gerekmektedir. Bu guzelligin ¢cevreyle uyumlu
olmasi da 6nemlidir. Guzel, kullanigh, saglam fakat cevreye aykir bir spor tesisi yanlistir.

Spor olayindaki “glizel”i sorun etmek, arastirmak, degisik bakimlardan irdelemek, sporu daha derinden
kavramak isteyen tavra 6zgidur. Bir spor ortaminda bdyle bir tavrin gériilmesi, spor anlayisinda gelinen diizeyin
yuksekligini gosterir. Bu dizey toplumdaki spora yansidigi olgtide, toplumu etkileyecektir. Spor 6grenilir. Spor
egitimi yalnizca kaba sportif basariyr gozettigi Olglide spordaki glizelden uzaklasir. Spor varlik yapisindaki
glzellik ortaya cikip, yasandidi zaman himanizmadir.
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1. Introduction

Identification, selection and development of talented soccer players are not straightforward processes.
Detecting and identifying talent are more difficult in team games than in individual sports such as running,
cycling or rowing where predictors of performance are more easily scientifically prescribed (see e.g., Reilly et
al., 1990). Long-term success in soccer depends on personal and circumstantial factors, the coherence of the
team as a whole and the availability of good coaching. These factors make it difficult to predict performance
potential in soccer players at an early age with any guarantee of ultimate success.

The physiological demands of competitive soccer have been studied by monitoring responses during or
after matches. Aerobic metabolic pathways provide the dominant energy route, but anaerobic activity is
highlighted in direct involvement with the ball. Anthropometric characteristics and muscle performance vary with
positional roles and such heterogeneity must be considered when shaping team configurations. These factors
are observed in soccer players at a top level, but it is not clear whether they are so obvious in young players.
Some consideration must be given to the biological maturation of these variables relevant to gross motor
performance in soccer before observations on under-age players are discussed. Therefore, the influence of
genetic and environmental factors are also relevant.

2. Physiological Considerations
2.1 Cardiorespiratory endurance

The maximal aerobic power (VOz max) represents the body’s upper limit of oxygen consumption.
Maximal oxygen uptake (\702 max) increases with age, largely due to increased body size. When expressed in
ml.kg.” min™', adolescent values are similar to those in young adults. Bangsbo (1994) reported that VO: max

values of young elite Danish players were as high as older professionals when values were expressed relative
to body mass.

The VO: max is more sensitive to aerobic training once peak height velocity — calculated from the rate of
increase in stature with time - has been reached. The maximal attainable effect on this parameter has been
reported to be less in the young than the 20-25% which can be realised in the adult (Gilliam and Freedson,
1980). Improvement with training appears to be lower in the child (approximate age 4 to 12 years) than in the
adolescent (approximate age 13 to 19 years) which in turn is lower than in youth athletes (Ekblom, 1969).
Rowland (1985) concluded that prepubescents do increase their aerobic power at the same rate as other age
groups when the training regimens conform to criteria set for adults. It seems also that these youngsters are
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equally responsive to intermittent and continuous endurance training protocols. A particularly poor response to
aerobic training in prepubertal soccer players might be attributable to low androgen levels for hypertrophy of
cardiac muscle, stimulation of red blood cells and haemoglobin, and synthesis of metabolic enzymes.

It is incorrect for young players to be viewed simply as miniature adults and training programmes used by
adult professional teams should not be transferred to them without appropriate modifications. There are also
substantial ethical issues linked with the exploitation of young players for commercial gain by transferring them
to the richer professional clubs for specialised training. The traffic of young foreign players by professional
‘agents’ to European nations without any guarantee of subseqgent employment by any of the professional clubs
is a practice that contravenes normal sports ethics.

2.2 Anaerobic power and muscle strength

Anaerobic power and capacity are not so well developed in children compared to aerobic power. This
difference is reflected in the relative contribution of aerobic and anaerobic mechanisms in ‘all-out’ efforts. In
children, a 6-minute run is dependent almost entirely on aerobic metabolism. For a maximal effort of less than
60 seconds, children derive 60% of the total energy from anaerobic sources compared to 80% in adults (see
Borms, 1986). The poorer anaerobic capacity in children is reflected in low levels of lactate production during
intense exercise bouts and suggests a low glycolytic rate. There is especially limited potential in the
prepubescent child for developing the anaerobic system. Evidence from magnetic resonance spectroscopy has
confirmed that children are less able than adults to effect ATP rephosphorylation in anaerobic pathways during
high intensity exercise (Zanconato et al., 1993). Pre-adolescents accumulate lower lactate levels in their blood
than do adults during high intensity exercise but they recover much faster than men following short-term (30 s)
intense exercise. Anaerobic capacities increase progressively during maturation until reaching adult levels after
the teenage years.

Responses to strength training also are small in the prepubescent child although there are few good
studies to substantiate this belief (see Bar-Or, 1988). Until testosterone levels increase in boys at the time of
the adolescent growth spurt, muscle mass remains below the percentage of total body mass observed in adults.
Gains in pre-pubertal strength gains are mainly due to improved neuromuscular co-ordination. The relative
muscle mass increases after sexual maturation as muscle growth is stimulated by androgonic hormones.
Strength gains also accompany the rise in testosterone levels. Where weight—training is undertaken by young
players, submaximal loads are recommended, in view of potential compressive loading on the growing skeleton.
Emphasis should be placed more on the number of repetitions than on heavy resistances and maximal efforts.

2.3 Speed and co-ordination

The building blocks of gross motor skills are laid down in the course of the child’s habitual activity and
early exposures to playing soccer. Development of running speed accelerates in two phases, first at about 8
years in both sexes, the second at about aged 12 for girls and between 12 and 15 for boys. The former is
related to the maturing of the nervous system and improved co-ordination of arm and leg muscles: a variety of
physical activities has been recommended to stimulate whole-body co-ordination at this age (Borms, 1986).
The latter improvement is related to the increase in body size and muscle performance, muscle mass increasing
slightly after peak height velocity is reached. An obvious ‘awkwardness’ may occur at this period of
adolescence and is thought to be linked with disproportionate increases in leg length relative to trunk length.
Only 10-30% of adolescent boys are affected and the effects are transient (Beunen and Malina, 1988).
Selective training for sport (including soccer) is probably not necessary prior to this phase of development,
although this recommendation does not apply to a formal organisation of activities in the context of playing for
fun to support motor skills acquisition. Nevertheless some exposure to games skills is important at an early
age, since Elliott et al. (1980) reported that the movement and muscle activity patterns of young soccer players
was evident by age 11 years.

The extent to which anthropometric and physiological criteria are appropriate markers of football talent
has remained largely unresolved. This gap in knowledge is due in part to the fact that it is invalid to extrapolate
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from the longitudinal studies in which biological and health-related characteristics have been ‘tracked’ from
childhood through adolescence to adulthood in sub-elite samples. Also, there are limited long-term studies of
soccer players across the same stages. Nevertheless, the development process entails training interventions
which are designed to maximise physiological adaptations. All of the anthropometric and physiological variables
considered so far are determined by the interplay between genetic and environmental influences. An
appreciation of the background of their influences should help set realistic projections for individual players
during the processes of talent identification and development.

3. Genetics and Environmental Influences on Performance

The relative contributions of heredity and environment to human performance have long been debated.
The argument about nature versus nurture has extended into the sports sciences and raised questions with
respect to the extent to which performance determinants are innate or prone to training influences. Many
fathers and sons have soccer skill in common, implying an influence of heredity. Methods used by sports
scientists to partition genetic and environmental factors are known as quantitative genetics. The theorem is that
“the degree of similarity exhibited by individuals in multifactorial traits (such as sports performance) is
proportional to the number of genes they have in common” (Bouchard and Lortie, 1984).

Bouchard and Malina (1983) incorporated terms for the total phenotypic variance observed, the genetic
source of variance, the environmental component (training, lifestyle), the interaction between genetic and
environmental factors, random source of variance. The interaction represents the view that the sensitivity of
the organism to the environment is genotype dependent. Early studies ignored the interaction concept which in
sport indicates ‘trainability’. Bouchard and Lortie (1984) claimed this interaction is important in determining
sports potential, whereas Klissouras (1997) maintained it can be largely ignored and that functions such as
aerobic power (VOz max) are mainly determined by heredity but the biological responses to training are not.
Bouchard and co-workers reported large individual differences in responses to the same exercise programme,
concluding that the responsiveness to training was partly due to genetic factors. Their methods also could be
criticised for failing to consider the large test-retest error and its influence on ‘apparent trainability’. Refinements
or alternatives to the original general model have subsequently been developed (for a review see Bouchard et
al., 1997).

Heritability estimates were derived over recent decades for a variety of anthropometric, physiological,
muscle and performance variables relevant to sports such as soccer. They include high values for height and
segment length, high (Klissouras, 1971) to moderate (Sundet et al., 1994) values for VO: max, and high values
for muscle fibre type, and flexibility. Seeman et al. (1996) reported that 80% of the individual variation in bone
mineral density and lean muscle mass is genetically determined: the corresponding value for cross-sectional
area of the arm was 85% (Thomis et al., 1998).

Heritability values reported for muscle enzymes and metabolic (lactate) responses to submaximal
exercise are low as these variables are highly sensitive to training. Whilst the data reflect the estimated mean
contribution of genetic influence on the different factors, the variability is quite large and may in itself be
meaningful. The heritability estimates are also influenced by the mode of analysis and whether the data are
based on studies of twins or other family relationships (Maes et al., 1993).

Height is strongly influenced by genetic factors, its heritability coefficient being 85%. A coefficient of 1
indicates a total dependence on genetic factors whereas a value of 0 indicates no genetic influence. From the
range of coefficients reported for each variable, it is clear that the magnitude of genetic influences is difficult to
quantify precisely. Based on a knowledge of inheritance and use of population data, tools are available to
predict adult height of growing children. Such information can be very valuable to soccer coaches concerned
about the long-term prospects of their young proteges.

Regression equations which could be applied to boys at the ages of 6 and 11 years, respectively were
described by Komadel (1988). The equations require information on stature (in cm) currently and ‘mid-parents
value’ calculated from the heights of both parents divided by two. Tanner et al. (1983) incorporated stature
(cm), chronological age (year) and skeletal age (year) into the regression equation to predict adult stature. Lack
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of ready access to methods of assessing skeletal maturity limits the use of this particular approach. Beunen et
al. (1997) more recently reported a non-invasive anthropometric method in which adult stature for a 12.5 — 13.5
year old boy could be predicted using an equation which incorporated current stature, sitting height, triceps and
subscapular skinfolds and chronological age.

Regression fomulae may give a misleading impression of their precision in predictions. The standard
error of forecasting adult stature is equal to + 4 cm. A limitation of the anthropometric formulae is due to
chronological age not being a perfect marker of biological maturity. Therefore, an early onset of maturation can
bestow an advantage in selection due to the greater than average body size. The late maturers are not
necessarily shorter as adults but may have missed opportunities for training at a critical time. Young players
who mature early biologically may be given specialist coaching which late maturers are denied at the same
chronological age. The late developers may emerge as potential future players only when growth is completed.
Nevertheless, Claessens (1999) considered the prediction of adult stature to be important within the talent
detection and talent development processes in sport in general.

There is also confounding effect of seasonal influences on eligibility for under-age competitions. A near
12-months gap in age can make a huge difference in performance capability in youth competitions. Players with
birth dates early in the eligibility season tend to be pre-selected for elite squads, in both England and Sweden
(Brewer et al., 1995). This advantage can persist into adult elite squads according to Richardson and Stratton
(1999) who analysed the birth-dates of the England World Cup squads for the 1982-1998 campaigns. Their
conclusions were:

i) there was an over-representation of England World Cup team players born early in the competition year
(September to December);

i) the discrimination effect was greatest for goalkeepers, forwards and defenders;

iii) talent identification and selection procedures should place more emphasis on talent and less
relevance on physical attributes such as body size and strength.

By having a birth date late in the competition year, boys may be disadvantaged by procedures within
soccer sports systems. The ideal of matching children according to biological age is unrealistic (Borms, 1986),
but there are opportunities to band players according to body size for training purposes.

Body composition is more conducive to influence by environment and training than are linear
anthropometric variables. The mean heritability coefficient for skinfold thicknesses is 55%, but there is a large
standard deviation. Coefficients for somatotypes range from 35-50%, the mean value for mesomorphy being
42% (Bouchard and Lortie, 1984).

Distinguishing between genetic and environmental determinants of biological and performance-related
functions is an informative descriptive exercise. In contemporary genetics research a major effort is devoted to
tracing human gene sequences in their entirety. The Human Genome Project accelerated the international
effort to trace genes responsible for many biological phenomena and functions, including the location of genes
that are important in determining variation in human performance and in its physiological correlates. The panel
of genes responsible for variability in human performance is the subject of a collaborative programme
(GENATHLETE project) between North American and European research centres. The research was first
focused on cardio-respiratory endurance and VO: max, factors that are linked with performance at top level
soccer.

4. Performance Profiles

There were six different levels of sports involvement outlined in a pyramid model for assessment of
Brazilian children and youths aged 7 to 18 years. The tiers ranged from participants in physical education
classes at the foot of the pyramid (Level 1) to those engaged in international competition at Level VI. Cross-
sectional norms were employed to assess developmental status and monitor change. These profiles
incorporated anthropometric (height, weight, skinfolds), physiological (VOz max) and performance (50-m sprint,
40-s run, vertical jumps with and without arm assists, long jump, shuttle run) measures. Matsudo et al. (1987)
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concluded that differences in physique and performance at various levels of competition compared to non-
athletic prototypes may be used to “infer selective and training factors”.

The relevance of VO» max in establishing physiological characteristics of young Croatian soccer players
was examined by Jankovic et al. (1997). Their subjects were 47 members of the national teams spanning ages
15 to 17 years who were assessed for heart volume, VOr max, ventilatory responses to a graded treadmill test,
a range of muscular strength tests as well as limb speed in the dominant hand and leg. Whilst height and
weight coincided with norms for the age range, the cardiorespiratory measures were well above normal
population values. The sample was sub-divided into those who became top-level professionals - either in
Croatia, Germany, ltaly or England — and those who did not progress beyond competing in regional leagues
(deemed unsuccessful). Those who were successful were superior in height, heart volume, respiratory
measures, VO» max and leg speed. The authors concluded that aerobic power can be a useful test in the
selection of soccer players aged 15-17 years. This research represents one of the few longitudinal observations
on elite players, even though physiological measures were not followed through into the subjects’ professional
years.

Maximal oxygen uptake and performance in an intermittent endurance test have both demonstrated a
correlation with work-rate in a game in both junior and senior players. In adult professional soccer players the
aerobic power, as indicated by VO max (Reilly, 1994a,b) and an intermittent endurance test (Bangsbo, 1994),
is correlated with distance covered in a competitive game. The same relationship applied in 16 members (aged
16.1 + SD = 0.7 years) of the Australian Institute of Sport Association soccer squad for 1990. The work-rate
was not significantly related to anaerobic capacity as determined in a treadmill run lasting 73.5 (+8.4) s.

Separating those players already highly selected and exposed to systematised training for national teams
may not be so easily achieved. Franks et al. (1999) divided their sample of 66 elite England International under-
16 players exposed to two years of specialist training. A 12-year intake of players was analysed, divided into
those that suceeded in signing a contract as a full-time professional and those who did not acquire a
professional contract on graduation. The groups could not be discriminated on the basis of anthropometry
(height, weight, skinfolds), VO: max or sprinting performance (15 m, 40 m). It was concluded that in a highly
select group of under-18 players, other more complex factors determined the players’ employability as
professionals. Nevertheless, the players overall had high anaerobic and aerobic performance with VO:2 max
values approaching 60 mI.kg.'1min among the outfield players irrespective of positional role. When positional
roles were examined (confirmed by coaches’ assessments) significant differences were evident, mainly among
the anthropometric measures. Goalkeepers were the tallest and heaviest, had more body fat than the others;
the forwards were the smallest whilst the midfield players had the lowest body mass and body fat.

Limited data are available with respect to the anaerobic power of young soccer players. Caru et al.
(1970) tested 95 soccer players between 14 and 18 years of age. They found that these players had higher
values than non-athletes of similar ages. Nevertheless, in recent years emphasis has been placed on sprint
performance tests for talented young players and these procedures have yielded useful reference data for
performance.

Anaerobic performance measures have also included short all-out runs. Ribeiro and Sena (1997) used 5
sprints of 30 m with 90 s rest between the repetitions in assessing young players in Porto FC. The subjects
included 33 boys aged 12 to 14, 23 in the age-group 15 to 16 and 26 in the age group 17 to 19 years. Speed
improved with age but for each group the forwards were the fastest whereas the goalkeepers were the slowest.

The intermittent field test designed by Lindquist and Bangsbo (1993) was administered to 122 players
ranging from 10 to 19 years of age in order to determine the intermittent exercise performance of young soccer
players. Results provide a useful database for reference purposes against which fitness test measures of age-
matched young players could be compared. Except for an apparent plateau in the group aged 15, there was a
systematic inprovement between years in the total distance covered in the test. There was a significant linear
correlation (r=0.65; P<0.05) between chronological age and the distance covered. The authors concluded that,
in view of the variation between individuals, specific physical training should be given a lower priority than
technical aspects until late puberty.
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Twenty three national team members (mean age 16.1 + 0.4 years, stature 1.71 + 0.045 m and body mass
65.8 £ 5.1 kg), in Portugal were studied by Garganta et al. (1993). Performance tests included a 4 x 5.5 m
shuttle run, a standing vertical jump and a counter-movement jump. The elite players were superior in all the
tests compared with a group of regional players. The somatotype of the elite players (2.3 +£0.5-4.9+ 0.7 -2.5
+ 0.5) demonstrated their superior muscular make-up even at age 16. Leatt et al. (1987) reported a broadly
similar pattern in Canadian young players, concluding that elite young football players have a somewhat above
average height and mass, strong leg extensor muscles (particularly at high speeds of movement), a good
vertical jump and flexible hip joints. There was some evidence of selection by lean body mass in the under-16s
and the additional muscle mass observed in the under-18s was attributed to prolonged training, possibly with
specific development of the fast-twitch muscle fibres.

5. A Multivariate Approach

Any identification of physical and mental attributes necessary for success in sports is likely to be limited in
value unless complemented by information about proficiency in the skills of the game. For this reason any
multifactorial battery of tests for supporting the talent identification process should include assessment of
essential soccer skills. Tests for passing, shooting, controlling and dribbling the ball have been identified by
Reilly and Holmes (1983) as the principal components in assessment of skilled play.

A multivariate approach towards testing for talented players was adopted by Reilly et al. (2000b). Their
aims were to i) design and apply a multivariate test battery for assessing talent in young soccer players and ii)
determine the capability of distinguishing elite from sub-elite young players on the basis of such a test battery.

Thirty one (16 elite, 15 sub-elite) young players matched for chronological age (15-16 years) and body
size were studied. Test items included anthropometric (15), physiological (8), psychological (3) and soccer
specific skills (2) tests. Variables were split into separate groups according to somatotype, body composition,
body size, speed, endurance, performance measures, technical skill, anticipation, task and ego orientation, and
anxiety for purposes of univariate and multivariate analysis of variance and stepwise discriminant function
analysis. The most discriminating of the measures were agility, sprint time, ego orientation and anticipation skill.
The elite players were also significantly leaner, possessed superior aerobic power values (9.0 £ 1.7 vs. 555 +
3.8 mI.kg'1.min'1) and a higher tolerance of fatigue (P<0.05). They were also better at dribbling the ball, but not
shooting. It was concluded that the test battery employed may be useful in establishing baseline reference data
for young players being selected onto specialised development programmes.

6. Conclusions

There are many factors which predispose towards a successful career in professional soccer. Foremost
among these is excellence in games skills and the cognitive abilities to make correct decisions within the game.
In view of heterogeneity in anthropometric and physiological characteristics among top teams, it is not possible
to isolate individual prerequisites for success with great confidence. Nevertheless, players must possess
moderate to high aerobic and anaerobic power, have good agility and joint flexibility, and muscular development
and be capable of generating high torques during fast movements. Whilst no genetic factors can be identified
for markers of potential in soccer, the capability to tolerate systematic training is clearly important. It is probable
that even a multivariate formula for predicting future success will remain elusive. This is hardly surprising in
view of the multitude of factors that have to coalesce in the realisation of a champion player (Williams et al.,
1999).

Talent detection, identification and development are not amenable to a reductionist process that can
permit ultimate potential to be defined with much degree of certainty. The cross-sectional nature of research on
talented athletes restricts performance prediction and there have been few attempts to validate predictive
models in longitudinal approaches. The problem is especially complex in sports such as soccer where
performance itself is multifactorial. At the current state of knowledge scientific profiling is best viewed as an
objective means of monitoring young players whilst emphasis is placed on technical skills and engagement in
teamwork. It is unlikely that any prediction formula will ever be relied on to guarantee success in football, which
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is a product of many years of dedicated training, directed practice, soccer support networks, correct choices at
critical steps in development allied to inherited abilities and unremitting committment.
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TALENT IDENTIFICATION AND DEVELOPMENT IN SOCCER: A
PRACTICAL PERSPECTIVE

Barry Drust
Liverpool John Moores University, Research Institute for Sport and Exercise Sciences, Liverpool

Introduction

The identification and development of talented youngsters are of interest to a wide variety of clubs and
organisations in sport. The early identification, selection and development of such individuals may provide a
competitive edge over opponents in competition (Morris, 2000) thereby ensuring the long term security of the
organisation in question.

Interest in talent identification programmes and the development of young players has increased recently.
This is especially true within the sport of soccer (Williams and Reilly, 2000). This expansion is probably the
result of the enforcement of European legislation regarding the movement of workers within the European Union
and a requirement to balance both the in and outflow of players and finance within clubs.

Recognition of the benefits associated with the development of talent has led to a variety of different
schemes been developed and implemented by national governing bodies. The guidelines for the development
of young players in England originated from the report produced by Wilkinson in 1997 entitled “Football
Education for Young Players — A Charter for Quality” for The Football Association of England’s Technical
Department. Recommendations for player development, based on extensive consultation with a variety of
stakeholders (such as Premier and Football League clubs, the Professional Footballers Association, the Sports
Council of England, the Minister for Sport and educational advisors), placed the player and his, or her interests
at the centre of the developmental process. This individual focus was supported by a principle of “quality” in all
aspects of provision.

The proposed framework for the delivery of such recommendations was via the development of “Football
Academies”. The remit of these academies includes the identification of players of outstanding ability and their
placement in a educational programme that is designed to produce both football excellence and personal
development (Wilkinson, 1997). These academies are attached to the major professional soccer clubs in
England and are governed by the Football Association and the Premier League. Academy status is restricted to
clubs that invest sufficient resources to reach a threshold of provision. This threshold includes set criteria for
facilities, coaching, medical provision, education and welfare and monitoring procedures.

Talent Identification and Development : A case study of a Premier League Football Club

The guidelines produced by the Football Association established a threshold for certain standards in
certain areas for player development as previously mentioned. The guidelines for academies are, however,
sufficiently flexible to allow individual clubs to adopt individual practices in the identification and development of
players. The following information represents an example of an identification and development strategy used by
a current Premier League soccer club.

Figure 1 illustrates the organisation structure of the Football Academy in question. The academy is
composed of a number of different departments. These departments are responsible for talent identification
(recruitment department) or a designated area of the development process (e.g. coaching, education and
welfare). Each department is overseen by the academy director who is ultimately responsible for the overall
running of the academy.
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Talent Identification

Talent identification is the responsibility of the recruitment department. Recruitment of players is the
responsibility of a Head of Recruitment (who co-ordinates all recruitment operations within the Academy) and an
Academy Assistant (who supports the Head of Recruitment with recruitment operations). These two full
positions are supported in their work by a network of part-time Recruitment Officers. These recruitment officers
are located within the immediate local area, the wider region, nationally across the UK and internationally (e.g.
Australia).

Coaching
Department

Recruitment
Department

Education and
Welfare
Department

Academy Director

Medical Department

Administration Department

Sports Science
Department

Figure 1. Organisational structure of a football academy.

The identification of talent is based around the observation of potential players during match-play or
during sessions that take place in designated community based centres. Players are recruited on the basis of
guidelines provided by the football club. Potential players are expected to fulfil the characteristics expressed in
the acronym A.C.E.S. That is to say, they should possess the following attributes :

Ability (e.g. excellent game skills, dribbling, passing, shooting etc)
Character (e.g. strong personality, mental toughness etc)
Enthusiasm (e.g. enjoyment for tasks, keeness)

Speed

Identification of these attributes (or potential in these areas) leads to a player entering a Development
Centre. A development centre provides an opportunity for a player to attend a 12-week training programme that
is organised and staffed by qualified coaches affiliated to the club. This permits an opportunity for a more
comprehensive evaluation of the individuals skills and characteristics. If such an evaluation provides further
confirmation of playing potential the individual will be invited to become a member of the clubs Academy.

Talent Development

The club’s Academy is responsible for the development of players from the ages of 9 to 21 years.
Between these ages individual players will be exposed to a systematic programme of coaching and match-play
in order to identify individuals capable of representing the clubs first team. A maximum number of players that
can be registered at each age group (see Table 1) ensures that only the most capable of individuals progress
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through the system.

Table 1. Maximum number of players that can be registered and games that can be played at a Football Academy.

ug-u12 Uu13-U14 Uu15-U16 ut17-u21
Maximum Number
of Players (in
each age group) 40 30 20 15
Maximum Number
of games 24 (plus 24 (plus 24 (plus 28 (plus
tournaments) tournaments) tournaments) tournaments)

Contact between coaches is dependent on age. Coaching sessions for age groups between 9 and 16
take place in the evening (between 1700 and 2100 hours) following the completion of school. Age groups
between 9 and 12 attend sessions twice per week; 13 — 16 year olds attend three sessions in total. The
completion of compulsory education (age 16) permits full-time training (approximately 6 hours per day) for those
selected.

The principles that guide coaching practice are similar for all groups. Key factors included in the
organisation of coaching sessions include the maximising of ball contact, the use of specific match drills to
facilitate learning and the completion of pre-determined periods of free unhindered match-play. The
operationalisation of these principles does, however, change according to the age group in question. The initial
focus of coaching is on the development of fundamental game skills such as dribbling, control, heading, passing
and shooting. These skills are then contextualised within more game specific situations by including other
players (both team mates and opponents), more stringent rules and regulations (e.g. offside) and confined
relevant areas of play (e.g. the penalty area). Basic elements and concepts of team play and strategy is
introduced to players by the age of 14. This practice provides the foundation for the systematic tactical and
technical preparation that is the focus for 17 — 21 year olds.

The club’s responsibility for the growth of the players in its Academy also extends to their psychological
and sociological development. The high attrition rates at each age necessitate a commitment to development in
its broadest sense. This is especially the case for the young full-time professional players who have yet to
secure their long-term future with the club. Further education is a compulsory aspect of their weekly schedule.
These educational programmes provide additional career opportunities if they fail to progress at the club.

The development of players is further supplemented by a programme of matches that is organised
between different Academy teams by The Premier League. The type and number of these games is strictly
governed by principles proposed by the Football Association and The Premier League (see Table 1). Small-
sided games are played between the ages of 9 - 11. Such games have the advantages of maximising the
number of ball contacts for each player and reducing the stress associated with matches. Eleven-a-side games
are introduced when it is considered that such a match structure will facilitate development.

A comprehensive monitoring process is carried out throughout the years that players are registered with
the Academy. Soccer-specific evaluations are carried out by the coaches using criteria that are agreed by all
Academy staff. Players are evaluated on a range of abilities including their technical play, understanding of the
game, their attitude and enthusiasm and athleticism. Such evaluations are performed following every
competitive match and at regular intervals throughout the season.

Comprehensive medical records are also maintained for each player. These highlight the type, extent
and treatment of any injuries that each player may have experienced. Over time these evaluations form a
substantial database on each player within the Academy structure. This database of information can then be
used by coaches to review all aspects of the players development enabling an informed decision to be made on
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each players progression.

Additional support for development is also provided by the sports science department. The increased
emphasis on talent identification and development within soccer has led to an increased involvement of
specialist sport scientists at Academy level. Sport science support is focused in three areas namely physical
conditioning, nutrition and physiological monitoring.

The majority of past developmental programmes have neglected to include conditioning elements
choosing instead to focus on skill acquisition. Incorporating physical conditioning in development programmes
allows specialist training to be introduced to players at an early age. Early exposures are primarily aimed at
developing good practice. This is essential for periods of training, following puberty, that are crucial for optimal
physical preparation.

Information from physiological monitoring programmes supplements the coaching and medical data
collected on each player thereby providing a more complete picture of their development at any given time. A
comprehensive battery of both field and laboratory tests are utilised to provide information on the development
of general physical condition and soccer-specific fitness. Soccer match-play places demands on both the
aerobic and anaerobic energy pathways and the musculoskeletal system. Relevant physiological assessments
therefore include estimations of maximal oxygen consumption, sprint performance (both straight line and agility),
flexibility and strength.

Anthropometric variables such as height and mass are also regularly assessed in the development
programme. Physical characteristics, such as height, though not crucial determinants of success in soccer are
thought to be important in talent identification. Such attributes are also important to coaches as they can
predispose individuals to certain positions (e.g. tall players tend to have advantages in positions such as central
defence and central attack). Changes in body compositions are also tracked as such variables are more
sensitive to environmental and training factors than linear dimensions. Careful monitoring of these factors allows
a more thorough evaluation of biological maturity than is afforded by chronological age alone. Such information
on maturity is important as time of maturation can influence player selection even in elite squads (players who
mature early are more likely to be selected than late maturers).
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Tarih : 29102002

Saat : 1145

Salon 1

Panel Konusu . Futbol da Altyapi

Moderatér :  Gundiz Tekin
Onay

FUTBOLDA ALT YAPI YETENEK SECIMI

Gunduz Tekin Onay
Tiirkiye Futbol Federasyonu, ISTANBUL

YETISTIR, SAMPIYON OL, SAT !
“AJAX FELSEFESI”

YETENEK TESPITi VE SUPER YETENEKLERIN YONETILMESI
Siuper yeteneklerin egitimi, idaresi, gelisimi ¢ok genis bir alani

kapsar ve igerir.Sizlere; Kuliiplerimizle isbirligi cergevesinde, yetenekleri en iist diizeye
hazirlamak igin izleyecegimiz yeni olusumu tanitmak istiyorum.
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Cok kompleks bir yetenek gelistirme sistemi uygulamamiz,
zorunlulugu ve sorumlulugu tagidigimizi 6zellikle vurgulamaliyim.
Tiirk Futbolcusu ve Tiirk Futbol
modelini ortaya koymamizin heniiz zamani ge¢gmedi.

Bir biitlin igerisinde, kariyer sahibi olmak istiyorsak, ¢ok ¢alismaliyiz.

YETENEK SECIMINDE ONCELIKLER

KULUP
(8-15 Yas)
Okul Sokak Futbolu
44— | Yeteneklerin Tespiti | g—p
(8-15Yas) I (8-15Yas)
Yarigma Sistemi R — Yetenefe Destek R — Antrenman

I

Performansi Yiik seltecel

Ulusal Cevre ve Faktorler

Uluslararas:

YETENEKLI FUTBOLCULARDAKI OZELLIKLER

Kondisyon / Koordinasyon 50
*Harekette Cabukluk Fu]t-i?elrc
eHizlilik R Yagam Cevresi

Taktik oyun Zenginligi 5 -
*Yeni pozisyonlara gegigte
gabukluk ve dogru karar

* Oyun sevinei ve zevk alma
*1'e 1'de gabukluk, huzlilik

&

l Sportif (Cevie

Yetenek
Tanim

Teknik Ig Bitiricilik

*Top ayakta iken ¢ok
yonliiliik

*Topa sahip olma yetenegi
e Mditkernmel top teknigi b G

Kigisel Ozellikler
o Kigilik

eKendine sz gliven
sistek arzusu

Ust Dizey
i Oyuncu » l Futbol Anfrenmai
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TESPITTEKI ONEMLiI NOKTALAR ;

Bir yetenek yiiksek “MOTORIK” bir potansiyele sahiptir, bunun géstergeside; DINAMIK, ESNEK ve
UYUMLU HAREKET (koordineli) akisindan anlagilir.

Bu “MOTORSAL” o6zellikler futbolcunun bireysel 6zelliklerinin tanimindan baz alinir. “Futbola has
kriterler, farkli izlenimlerin degerlendirilmesiyle yeni yeteneklerin tespitinde farkh kriterler koyma ve
tespit yapma sansi da eldeedilebilir.

Yetenek kriterlerinde dikkat edilmesi gereken 6nemli bir konu ise YAS ’tir. Yagsa gore kriterler bulmak
gerekmektedir.

Kisisel 6zellikler, uzun siiredir sabir ve emekle, ¢ok g¢aligsarak sportif basariya ulastirir.

Bir antrenman ortami yaratirken, sadece ekipman, saha vb.gb. degil saglikh performans gelistirici 6zel
ve sosyal bir ¢gevre yaratiimalidir.

ANTRENMAN PTANLAMASININ ADIMIART

| Her YeteneZin Analiz Edilmesi

*Teknik Seviye
*Taktik Sevive
* Kigilik

A

&

| Antrenman Hedeflerini Belirlemelk

}

| Antrenmani Planlamalk | o

| Agirlik Moktalanng Belirlemek |

| Organizasyonu Tespit Btmek |

| i;eﬁg;i Tezpit Etmels |

| Tiklemeleri Belirlernelk |

¥
| Antrenmanm Uygulanmasi | i

l Geligim Destel
Antrenmanlarmm Kontrolia

Secim ve Tespit Igin
Miisabalk alar / Turnuvalar
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YETENEK DESTEKLEME PROGRAMININ PRENSIPLERI

Bpesifik Egitim Perivotlan Igin
Yag Seviyelerine Uyzun Hedefler
Ve Agwlik Noktalar Tespiti

Umin Petiyotlu Antrenmeanlar Tgin
A 5kl Olan Konalarin Tespiti Ve
Konsartreli Idman

Teknik - Taktik & girlikl Komalar Igin
3-4 Antrerman Bitiminin Planlatmam

Antrerman Birimlerinin Siresi Birey
Olarak Chnancienan Creligimdyle
Oratitils

Sikca Tekrar (Tekniklet) Ve Oyun
M abakada Enallarulmalarsa Dikkat
Edilmeli

Dogm Antrene (Anlatma ve G sterme)
Idmarun Bagarli Gegmesi [gin
Ornemlidir

Prensip- 7

Tim Sezon Boyunca
Istikrarly & ntretnan Caranti Edilmeli

Koordinasyon, Tekik ve Taktik
Antrenmanlann Sistematik Olarak
Zotluk Detecelerinin Aritmlmast

Teknik ve Taktik Antrenmam Miimliin
DMettebe Kalite - Sevivesi Viksek
Futhnol Yakalamak [gin Vaplmah

Prensip - 10

En Uygun Geligmeler Sadece
Motive Olmug, Performansa Yonelik
Caligan Yetenelderle Elde Edilir

TURKIYE FUTBOL FEDERASYONU
BOLGELER HARITASI
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T.F.F
BOLGELER TEKNIK SEMASI
Geng Milli Takimlar Bas Antrenérii
. &
Uluslar arasi Organizasyon Bolgeler Teknik Koordinatorii
Avrupa Temsilciligi Giindiiz Tekin ONAY
Teknik Direktor |
5 Antrenor Boélgeler Bas Antrendrii
I I I |
1. Bolge II. Bolge II1. Bolge IV. Bolge
Merkez Merkez Merkez Merkez
ADANA ANKARA ANTALYA BURSA
1-1 Antrenor 1-2 Antrenor 1 Antrenor 1-1 Antrenor
I I I I
V. Bolge VI. Bolge VII. Bolge VIIIL Bolge
Merkez Merkez Merkez Merkez
DIYARBAKIR ERZURUM ISTANBUL izZMIiR
1 Antrenor 1 Antrenor 1-3 Antrenor 1-2 Antrenor
I I I I
IX. Bolge X. Bolge XI. Bolge XII. Bolge
Merkez Merkez Merkez Merkez
KAYSERI MALATYA SAKARYA SAMSUN
1 Antrendr 1 Antrenor 1 Antrenor 1 Antrendr
I I
XIV. Bolge XV. Bolge
Merkez | | Merkez
TRABZON | RE-ORGANIZASYON | VAN
1 Antrenor 1 Antrenor

GENC MILLI TAKIMLAR TEKNIK SEMASI

Geng Milli Takomlar
Bas Antrenorii |
U-20/U-19/U-18/U17 Gimdiiz Tekin ONAY U5 /U-16
Teknik Kadro |
Geng Milli Takmmlar
[ T eknik Direktor | Menajeri [ T eknik Sorumlu |
| | [
| Teknik Direktor | Geng Milli Takumlar | Menajer |
| Sorumlnsn |
[ Teknik Direktor | | [ Teknik Direktor |
| | Sekreter | |
[ Antrenor | [ T eknik Direktor |
[
| Kaleci Antrenomni | | Antrendr |
I—I Oyun Kurallan Egitmeni I |
|
| Doktor (3) |
| Fizvoterapist (3) |
| Masor (3) |
| Malzemeci (3) |
A- MILLI TAKIM & UMIT MiLLI TAKIM

RE ORGANIZASYON
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1. SPORTIF ( KULTPF )

+ Birineci Sinif Antrenorler

*Yag Seviyesine Uypun Didaldik ve Metot Bilimi

*Takmmmm Cevresinin Saglikli Olmasa

*En Iyl Antrenman Kogullarmm Saglanmas:

+Medikal (Tibbi} Incelemer (Ortapedik ve Genel)

*1-17 Seviyesinden Itibaren Anaerobik ve Aerobik Performmans Testler
* Koordinasyon ve Hiz-Siirat Konularmda Yetenek Analizi

sIyi - Kaliteli Ekipman , Antrenman Alam

2. OKULSAT

* Okul - Knlap Ortak Calisma

* Kulibim Desteldi Egitimi

+ Dil Egitimi ve Geligim Fgitimi

3. KiSISEL GELISIM

+ Aile Igbiﬂi@
* Sosyal Cevre Kontroli

“ Antrenorler, Belitlenen 3 Konuda da Koordineli bir calisma
ortammdda bulmanahdnlar,

TURKIYE FUTBOL FEDERASYONU

SECMELER
- HEDEFLEHR
| SECMELER I ....................... Kabiliget
: Kigilik
Adaptasyon i
Bolgesel Organizasyon e
U-15
Aviupa Temsilciligi
U-151016/017/4119
Senelik

4 Kamp ve Segmeler

Ara Segmeler
U-15 AU-16/U-17-1%

Geng Milli Talamlar

386



7.ULUSLARARASI SPOR BiLIMLERI KONGRESI
27-29 EKiM 2002

KONGRE - PANELLER
287 Miisabaka Ozerklik Oncesi (1953 - 1990)
U-18 249 Miisabaka
U-16 38 Miisabaka
TOPLAM 287 Miisabaka —
660 Miisabaka Ozerklik Sonras1 (1990- Ekim 2001)
U-20 6 Miisabaka
U-19 16 Miisabaka
U-18 185 Miisabaka
U-17 117 Miisabaka
U-16 219 Miisabaka
U-15 117 Miisabaka
TOPLAM 660 Miisabaka —
TOPLAM 947 Miisabaka —_—
1953 - 1990 18 Teknik Sorumlu
1990 - 2001 3 Teknik Sorumlu

287 Miisabaka Ozerklik Oncesi (1953 - 1990)

1J-15 249 Miizabaka
J-16 38 Miizabaka
TOPLAM 287 Miisabaka

660 Miisabaka Ozerklik Sonrasi (1990- Ekim 2001)

1J-20 6 Miisabaka
J-19 16 Miizabaka
J-18 185 Miisabaka
J-17 117 Miisabaka
J-15 219 Miizabaka
1J-15 117 Miisabaka
TOPLAM 660 Masabaka
TOPLAM 947 Masabaka
1953 - 1990 18 Teknik Sorumla
1990 - 2001 3 Teknik Sorumlu

387



7.ULUSLARARASI SPOR BiLIMLERI KONGRESI
b 27-29 EKIM 2002
/ ) KONGRE - PANELLER

COCUKLARI VE GENCLERI
METODLU, BILIMSEL
CALISTIRMALIYIZ KI,
COCUK 50 YASINA
GELDIGI ZAMAN, KALPTEN
OLMESIN...!

ROUGE MOLEY
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Tarih : 29102002
Saat : 11:45

Salon 2

Panel Konusu . Doping
Moderator . Turgay Atasu

DUNYADA DOPING iLE MUCADELE EDEN KURULUSLAR VE
DOPINGIN TARIHGESI

Ahmet Araman
i.0. Eczacilik Fakiiltesi Eczacilik Teknolojisi Bolimii ve Eczacilik Mevzuati ve istletmeciligi A.B.D. Bagkani, ISTANBUL

Doping, sporcunun sagligina zarar verecek derecede tehlikeli ve/veya performansini arttirmaya neden
olabilecek bir madde veya metodun kullaniimasi, sporcunun viicudunda disaridan alinan bir maddenin tespiti
ve olimpik anti-doping kodunda verilen ekli listede mevcut olan bir yéntemin uygulanmasidir.

Doping kelimesi muhtemelen Flamanca’da mevcut olan DOP adl bir kelimeden tiaretilmistir. Zulu
savasgllari savasta guclerini ve mukavemetlerini arttirmak igin, tzimden kabugundan yapilmis alkolll bir igecek
uretmislerdir. Doping, 20. ylUzyilin basinda giderek énem kazanmis ve bilhassa illegal olarak at yariglarinda
kullanilmistir. Performansi arttirmak igin viicuda disaridan maddelerin alimi ¢abalari sporun tarihi kadar eskidir.
Eski Yunan'da atletler, 6zel diyetler uygulayarak ve stimile edici posyonlar alarak guglerini arttirmaya
calismiglardir. Ayni sekilde 19. ylzyilda uzun mukavemet kosu atletleri ve bisikletgiler striknin, kafein, kokain,
alkol gibi droglar kullanmislardir.

1928’de Uluslararasi Amatér Atletizm Federasyonu doping kullanimini yasaklayan ilk spor federasyonu
olmustur. Buna zamanla diger federasyonlar da katilmig, ancak testlerin yapilmamasi nedeniyle kisitlamalar
etkisiz kalmistir.

1930’larda sentetik hormonlarin devreye girisi ve 1950’'lerden bu yana kullanimi ile problem daha da
icinden c¢ikilmaz bir hale gelmistir. Danimarkali bisiklet yaris¢isi Knud Enemark Jensen Roma 1960
olimpiyatlarinda yaris esnasinda oéliince (AMFETAMIN) spor otoriteleri ilag kontrollerinin baslatiimasi igin
baskilarini arttirmiglardir.

1966’da UCI ve FIFA ilk uluslararasi doping testini uygulayan federasyonlardir. 1967 de IOC medikal
komisyonunu kurarak yasakli maddeler listesini yayinlamistir. ilag testleri ilk defa Grenoble’daki Olimpik Kis
Oyunlar’'nda ve 1968 Meksika’'daki olimpiyatlarda gerceklestiriimistir. 1967°de Tour de France’da Tom Simpson
adl bisikletginin trajik 6limu bu islemi hizlandirmistir.

Bir ¢ok Uluslararasi Spor Federasyonu ilag kontroliine 1970’lerde baslamistir.Yine bu yillarda anabolik
steroidlerin kullanimi yayginlagmigtir. Anabolik steroidlerin uygun bicimde test edilmesine ait bir metod ancak
1974’'de tespit edilmis ve IOC 1976 listesine bu tir maddeleri de eklemistir. Bu olay 1970’lerin sonuna kadar
bilhassa giille atma ve halter gibi branslarda bir gok diskalifikasyonu beraberinde getirmistir. 70’lerde ve 80’lerde
bazi Ulkelerde devlet eliyle doping gercgeklestirilmistir. Eski Alman Demokratik Cumhuriyeti buna bir drnektir.
1968'den 1988’e kadar olan tim olimpiyatlarda bilhassa ylizme ve atletizm branglarinda Dogu Almanya
ikincilikle besincilik arasinda derecelere ulasmistir. 1988 Seul Olimpiyatlarrnda 100 metre yarisinda Ben
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Jonshon In stanozolol (anabolik steroid) ile doping yaptiginin tespiti diinyayi doping problemine ciddi bir bigimde
egilmeye ydnlendiren en c¢arpici 6rneklerden biri olmustur. 1990’'larda daha etkin test metodlari gelistirilerek,
bilhassa atletizm alaninda dopingin dniine gecilmeye caligiimigtir.

Stimulanlar ve steroidlere karsi savas bir taraftan bitiin siddetiyle devam ederken kan dopingi aniden
ortaya cikmistir. Kan dopingine 1970’lerin basindan itibaren rastlanmaktadir. IOC kan dopingini 1986’dan
itibaren yasaklamistir. Bu yasaklamalara ragmen oksijen tasiyici hemoglobin seviyesini arttirma ¢areleri devam
etmigtir. Bunlardan biri olan eritropoetrin 10C’nin 1990 yilinda yayinladigi listesinde yasaklanmigtir. EPO ile
savas konusunda yeterli teshis metodlarinin olmayigi kan ve idrar analizleri kombinasyonunda uygun bir yéntem
bulunana kadar gerceklestirilememis, bu testler ancak 2000 vyilindaki Sydney Olimpiyatlar’nda
uygulanabilmistir. 2001 yiinda Edmonton-Kanada’da yapilan Dinya Atletizm Sampiyonasi’nda 5000 metre
kosucusu Olga Yegorova'da eritropoetin tespit edilmis, ancak test IAAF tarafindan gecersiz olarak kabul
edilmistir. Fransiz otoriteleri tarafindan uygun bir bigimde kan &rneginin alinmayip, sonucun sadece idrar
ornegine dayandiriimasi nedeniyle, eritropoetinin tespitine ragmen, test gegersiz olarak kabul edilmistir.
Sonugta, Yegorova finalde yarismis ve madalyayi da kazanmistir.

Fransa, Avrupa Konseyi'nin yayinladidi ulusal ve uluslararasi spor poligelerindeki, anti-doping bildirisine
1963'de imza koyarak katilan ilk Ulkedir. Diger Ulkeler de bunu takip etmis ancak, uluslararasi anti-doping
¢alismalarinda kooperasyon uzun zaman Avrupa Konseyi tarafindan yurattlmastir. 1980’lerde uluslararasi spor
otoriteleri ve cesitli devlet ajanslari arasinda kooperasyon hissedilir bigimde artmis, 1998’e kadar IOC Spor
Federasyonlari ve hikimetler bazinda bir ¢ok forum gerceklestirilmis, cesitli tanimlamalar, policeler,
yasaklamalar tespit edilmistir. Bu karmasikliklarin bir sonucu olarak doping cezalari genel olarak tam anlamiyla
uygulamaya konulamamis ve bazen de yerel mahkemelerde degisime ugramistir.

1998’'de Tour de France’da polis yasakli bir ¢cok maddeler iceren uriinlere el koymustur. Bu skandal
kamuoyunun ve yerel otoritelerin dikkatini anti-doping ¢alismalarina yonlendirmistir. Tour de France skandali,
bagimsiz, uluslararasi bir ajansin gerekliligini ortaya koymustur. Bu ajans herkes tarafindan kabul edilebilecek
standartlarin tespit edilmesine ve anti-doping calismalarinda spor organizasyonlari ve yerel otoritelerin
¢abalarini koordine etmeye yardimci olacaktir.

IOC bu konuda onciligini yaparak Subat 1999'da Lozan'da Sporda Doping Konulu 1. Dinya
Kongresini gergeklestirmistir. Bu baglamda World Anti-Doping Agency (WADA) Lozan'da 10 Kasim 1999
tarininde kurulmustur. WADA yerel otoritelerle olimpik kismin esit temsilcilerinden olusmaktadir. 2001 yilinda
WADA merkezini Montreal’e tasimistir. WADA kuruldugu ilk yillarda 34 Uluslararasi spor federasyonu ile
(ASOIF ve AIOWF) antlasmalar gergeklestirerek miisabaka digi (out-off competition) testlerinin uygulanmasini
saglamistir. Ajans harmonize universal bir anti-doping kodunun 2004 Atina olimpiyatlarinda gelistiriimesini
tamamlamak Uzeredir. Ancak, olimpik oyunlar disinda kalan spor dallarinda problem hala sirmektedir.
Profésyonel sporlar bilhassa Amerik Birlesik Devletlerin’deki major liglerde (basketbol, beyzbol, amerikan
futbolu) kendi anti-doping kurallarini uygulamakta ve bunlar WADA kurallari kadar kesin olmamaktadir.

Sonug olarak, sporda kazanmak igin dlmenin gerekmedigi, saglikli nesillerin strdirecegi olimpiyatlar ve
sportif karsilagsmalarin devletlerin de destegi ile Fair play anlayisi icerisinde doping kontrolsiiz guinlerin gelmesi
dilegiyle.
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ERGOJENIK YARDIM, DOPING VE TURKIYE FUTBOL
FEDERASYONU DOPINGLE MUCADELE GALISMALARI

Rastu Guner

Ankara Universitesi Tip Fakiiltesi Spor Hekimligi Anabilim Dali
Turkiye Futbol Federasyonu Dopingle Miicadele Kurulu, ANKARA

ERGOJENIK YARDIM

Performansin artiriimasi amaciyla dogdal yetenek ve antrenmanin yanisira ¢esitli yontemler ve maddelerin
kullaniimasi ergojenik yardim olarak adlandirilir. Ergojenik yardim terimi is yapma kapasitesini artirmak olarak
da tarif edilebilir. Ergojenik yardim besinsel, psikolojik, mekanik yada biyomekanik olabilecegi gibi performansi
artirmak amaciyla kullanilan ilaglar da ergojenik yardim kapsamina girerler. Bu tarife gére Uluslararasi Olimpiyat
Komitesi’nin listesindeki doping madde ve ydntemleri de ergojenik yardim kapsamina girmektedir.

ERGOJENIK YARDIMCILARIN KULLANIM AMAGLARI
- Kas kasilmasi igin gerekli yakit kaynagini gelistirmek.
- Dayanikliligi gelistirmek.
- Kas kitlesini ve kas guicinu artirmak.
- Egzersiz sirasinda olusacak yorgunlugu geciktirmek.
- Antrenman ve kargilasma sonrasi toparlanmayi hizlandirmak.
- Egzersiz sirasinda olusan oksidanlar, laktik asit gibi maddelerin zararli etkilerini 6nlemek.

Ergojenik yardimcilarin kullanimina Uluslararasi Olimpiyat Komitesi ve Spor Federasyonlari tarafindan
sinirlama getirilmis ve iki gruba ayrilmistir:

- Kullaniimasi serbest olan maddeler
- Kullaniimasi yasak olan maddeler =DOPING.

KULLANILMASI SERBEST OLAN MADDELERIN OZELLIKLERI

- Vitamin, protein, amino asitler, karnitin, kreatin gibi normalde vicutta ve besin maddelerinde de bulunan
maddelerdir. Vicutta eksiklikleri gortldigunde sportif performans azalabilir.

- Bu maddeler yiksek dozlarda kullanilsa bile antrenmanlarla kazanilan optimum performansin Uzerine
cikilamaz.

- Genellikle 6ldiricu ve hastalik yapici yan etkileri azdir

KULLANILMASI YASAK OLAN MADDELERIN (DOPING) OZELLIKLERI

- Kullanildiklarinda sportif performansi antrenmanlarla kazanilan optimum performansin lzerine yapay olarak
cikarabilirler.
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- Bu amacla yuksek dozlarda ve uzun sure kullaniimalari gereklidir.
- Oldiriich ve hastalik yapici yan etkileri fazladir.
- Spor ahlakina aykiridir.

ERGOJENIK YARDIMCILARIN SINIFLAMASI
- Fizyolojik yardimcilar: Alkali tuzlar, kreatin, karnitin, oksijen, kan dopingi*
- Psikolojik yardimcilar: Hipnoz, stres terapisi,
- Mekanik ve Biyomekanik yardimcilar: Ayakkabi, giysi, malzeme, viicut kompozisyonunun dizenlenmesi,
- Besinsel yardimcilar: Karbonhidratlar, proteinler, aminoasitler, vitaminler
- Farmakolojik yardimcilar: Kullanimi serbest ve kullanimi yasak ilaglar*.

Fizyolojik ve Besinsel ergojenik yardimcilarinin gogu insan vicudunda dogal olarak bulunan maddelerdir.
Sporcular yeterli beslendikleri ve yeterince antrenman vyaptiklari halde optimal performans duzeyine
ulasamiyorlarsa ergojenik yardimcilardan yarar gérebilirler. Bu maddelerin kullaniimasi Uluslararasi Olimpiyat
Komitesi tarafindan yasaklanmamistir, ancak fazla miktarda alindiklarinda zararli etkilere neden olabilirler.

Bilimsel gevreler, ergojenik yardimcilarin iddia edildigi gibi sportif performansa yararli olduklari konusunda
tartisma halindedirler. Ayrica Uretici firmalarin reklamlarinda belirttikleri etkiler heniiz tam anlamiyla bilimsel
olarak kanitlanabilmis degildir.

DOPING

Sporcunun bizzat kendisi ya da yonetici, antrendr, teknik direktdr, doktor, fizyoterapist, masor gibi kisi ya
da kisilerin tegviki ile zihinsel ve/veya fiziksel performansini dodal olmayan yollarla artirmak ya da tibbi agidan
uygun olmamasina karsin sadece yarismaya katilabilmek amaci ile hastaliklarin ve sakatliklarin tedavisi icin
bazi maddeleri kullanmasi doping olarak tanimlanir.

Bu amacla kargilasma oncesi ve karsilasma sirasinda yasakli maddelerin kullanimi (agiz yoluyla
alinmasi, enjekte edilmesi) ve karsilasma digi dénemde karsilasma sirasindaki performansi artirmak amaciyla
anabolik steroidlerin, peptid hormonlarin, vb. kullanimi spor organizasyonlari tarafindan yasaklanmistir. Yasakl
madde terimi yasakli madde 6zelliklerini gosteren tim maddeleri icerebilir. Karsilagsmalara katilacak sporcular
yasakli listesinde bulunan maddeleri tedavi amagh dahi olsa agdiz yoluyla ya da enjeksiyon vyoluyla
kullanamazlar.

Sporcu iyi antrenman, dizenli bir beslenme programi ve psikolojik motivasyonla optimal performansa
ulasmaya calisir. Bu duzey sporcunun fiziksel yapisi ile fizyolojik kapasitesinin ulasabildigi en Ust dizeydir.
Doping madde ve yontemlerinin kullanimiyla kazanilan bu optimal diizeyin Gzerine ¢ikilmasi hedeflenmektedir.

Doping hem haksiz rekabete zemin hazirlamasi, “Fair play” anlayisina uymamasi nedeniyle spor etigine
aykiridir, hem de sporcu sagligini akut ve kronik olarak bozar ve hatta olasi 6lUm risklerinin olusmasina neden
olur. Bu nedenlerle doping Uluslararasi Olimpiyat Komitesi (IOC), FIFA, UEFA, FIBA gibi uluslararasi spor
organizasyonlari tarafindan yasaklanmaktadir. Doping yaptigi saptanan sporcuya ve ilgili kisi ve kuruluslara
kullanilan madde ve yontemin cinsine gore farkli agirlikta ceza uygulanir.

Gunumuzde doping uygulamalan bir sanayi haline gelmistir. Uygulamada idareciler, masorler, doktorlar
ve hastaneler isin icindedirler. Buna karsin 1968’den beri doping maddelerini viicut sivilarinda saptamaya
calisan laboratuvarlar yogun sekilde g¢alismalarini surdirmektedirler. Doping kontrol analizleri halen daha ¢ok
idrar 6rneklerinde yapilmaktadir. Yakin bir gelecekte analizlerin daha gegerli ve kesin sonug verebilecek kan
orneklerinde de yapilmasi ve bu islemin yayginlasmasi planlanmaktadir. Doping kontrol laboratuvarlarinin
sonuglarinin gegerli olabilmesi igin her yil Uluslararasi Olimpiyat Komitesi tarafindan kontrollerinin yapilarak
akredite (onay) edilmeleri gereklidir. Glinimuzde sayilari zaman iginde degismekle birlikie akredite edilmis
otuza yakin doping kontrol laboratuvari bulunmaktadir.

DOPING SINIFLAMASI
YASAKLI MADDELER, YONTEMLER, KULLANIMI KISITLI MADDELER
Yasakli maddeler, yasakh yontemler ve kullanimi kisith maddelerin listeleri Uluslararasi Olimpiyat
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Komitesi, Dinya Anti-doping Ajansi (WADA) ve Uluslararasi Spor Federasyonlarinin doping listeleri temel
alinarak hazirlanmaktadir.

1-YASAKLI MADDELER

A- Uyaricilar

B- Narkotik analjezikler

C- Anabolik ajanlar

D- idrar soktiriictler

E- Peptid hormon ve analoglari

2- YASAKLI YONTEMLER

A- Kan dopingi

B- Yapay oksijen tasiyicillart ve plazma
genigleticileri

C- Farmakolojik, kimyasal ve fiziksel islemler
3- KULLANIMI KISITLI MADDELER

A- Alkol

B- Kannabinoidler

C- Lokal anestetikler

D- Kortikosteroidler

E- Beta bloke ediciler

TURKIYE FUTBOL FEDERASYONU DOPINGLE MUCADELE GALISMALARI

Bir ¢cok uUlkede oldugu gibi Ulkemizde de futbol en ¢ok tercih edilen spor dalidir. Sayilari zamanla
degismekle birlikte yaklasik 500.000 amatér ve 15.000 profesyonel futbolcu yaklasik 5200 kullip ve bu kultiplere
bagh 10.000 takimda futbol oynamaktadir. Ayni zamanda kamuoyu ve medyanin da futbola blylk ilgisi
bulunmaktadir. Diger spor dallarinda oldugu gibi doping ve dopingle mucadele calismalari futbolda da 6nem
arzetmektedir.

Ulkemizde futbolda dopingle miicadele calismalari 1993 yilinda Tirkiye Futbol Federasyonu Dopingle
Micadele Talimatinin yayinlanmasi ile baslamistir. Bu talimata gére Turkiye Futbol Federasyonu binyesinde bir
Dopingle Micadele Kurulu olusturulmustur.

Turkiye Futbol Federasyonu Dopingle Miicadele Kurulu futbolda dopingle ilgili galismalari planlamakta,
koordine etmekte ve ylrtitmektedir. Dopingle Micadele Kurulu'nun en énemli gorevleri Tirkiye’deki tim Futbol
liglerinde doping kontrollerini diizenlemek, dopingle ilgili egitim faaliyetlerini yapmak, futbolla ilgili kisileri doping
ile ilgili konularda bilgilendirmek ve dopingle miicadele talimatlarini ginin kosullarina goére yeniden
hazirlamaktir. Kurulun ¢alismalarinda ve aldigi kararlarda gizlilik ve bagimsizlik en 6nemli prensibidir.

Turkiye Futbol Federasyonu'nun doping kontrol faaliyetleri 1993 yilinda baglamistir ve 1993-1994
sezonunda 32 doping kontrol érnegi alinmistir. 1993 yilindan bu yana giderek artan bu sayi 2001 —2002 sezonu
sonunda 1152 doping kontrol 6rnegine ulasmistir (Tablo 1). Alinan tim 6érnekler Uluslararasi Olimpiyat Komitesi
tarafindan onaylanan Kéln Doping Kontrol Labratuvarina génderilmistir.

Tablo 1: 1993 yilindan bu yana yapilan doping kontrolleri.

1. Lig 2. Lig 3. Lig Umit Ligi Total
1993-1994 32 32
1994-1995 68 20 88
1995-1996 76 30 106
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1996-1997 64 20 84
1997-1998 52 20 72
1998-1999 60 48 108
1999-2000 100 68 12 180
2000-2001 120 106 52 20 298
2001-2002 98 50 36 184
TOTAL 670 362 100 20 1152

1993 yilindan bu yana analiz edilen 1152 doping kontrol 6rneginin 18 tanesinde yasakli madde
saptanmistir. DOrt 6rnekte anabolik steroid, 12 érnekte uyarici, bir drnekte ise kannabinoid saptanmistir. Bir
sporcunun doping kontrol érnedinde ise iki degisik uyarici ve bir anabolik steroid tespit edilmigstir (Tablo2).

Dopingle Micadele Kurulu Doping Kontrol faaliyetlerinin yanisira basta dopingle ilgili seminerler,
paneller ve antrenérlik kurslarinda doping dersleri olmak Uzere bir dizi egitim calismalari da yuritmektedir.
2000 yilinda Doping Kitabi yayinlanmis, tim kultplere, kurs ve seminerlere katilan kullip doktorlari, antrenér ve

Table 2: Positive cases since 1993.

Tarih LIG YASAKLI MADDE

7 Mayis 1995 2 Pso6doefedrin

3 Aralik1995 2 Metenolone

26 Ocak 1997 1 Metenolol

1 Haziran 1997 2 Efedrin, Psodoefedrin, Metilefedrin
17 Mayis 1998 3 Amfetamin

5 Aralik 1998 2 Tetra Hidrocannabinol

6 Aralik 1998 2 Metonolone

12 Aralik 1998 2 Efedrin, Fenilpropanolamin, Metonolone
12 Aralik 1998 2 Efedrin

17 Subat 1999 1 Fenilpropanolamin

26 Mart 2000 2 Fenilpropanolamin

1 Nisan 2000 3 Efedrin

9 Nisan 2000 3 Efedrin

21 Ekim 2000 1 Efedrin

28 Ekim 2000 1 Amfetamin

26 Kasim 2000 2 Amfetamin

3 Mart 2002 3 Efedrin

17 Mart 2002 2 Metenolone

masorlerine dagitiimistir.

Tuarkiye Futbol Federasyonu Dopingle Micadele Kurulu faaliyetlerini, dinyada basta FIFA, UEFA,
WADA (Dinya Antidoping Ajansi) ve Avrupa Konseyi Anti-doping Yoénlendirme Kurulu olmak tizere Uluslararasi

kuruluglarin dopingle micadele ¢alismalarina paralel olarak yuritmeye devam etmektedir.
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Tarih 2910 2002

Saat . 13.45

Salon 2

Panel Konusu . Lokomotor Sistem
Hastaliklar ve
Egzersiz

Moderator :  Kut Sarpyener

SPORCULARDA

KONSERVATIF VE CERRAHI ORTOPEDIK TEDAVIDEN SONRA
EGZERSIZ PRENSIPLERI

Kut Sarpyener

Marmara Universitesi, BESYO Kurucularindan, istanbul

GIRIS

Spor yaralanmalarinin tedavisinde egzersizler M.O. 5. yiizyildan beri eski yunanda kullaniimakta ve
genellikle egzersiz, masaj ve diyetin énemi lzerinde durulmaktaydi. M.S. 5. ylzyilda hydroterapi ve agirlik
calismalar da cerrahi miidahaleden sonra kullaniimaktaydi. Ornegin Hippokrat'in habitiiel omuz cikiginda,

omuz 6n yluzinl daglama yolu ile tedaviden sonra agirlik ¢calismasi ve egzersiz tedavisi lUzerinde durdugunu,
tedavi yontemini detayli bildirdigini unutmayalim.

Simdi kisa satirbaslari ile prensiplerimizi inceliyelim:

1. Tedavinin amaci ne olmalidir?
Spor yaralanmasinin ortopedik tedavisinde amag, erken ve detayli teshisi takiben, sporcuyu suratle, emin bir
sekilde ama asla asiri derecede yuklenmeyerek, sakatlanmadan 6nceki fiziksel, psikolojik ve teknik
kapasitesine eristirmektir.

2. Tedavi kimler tarafindan uygulanmalidir?
Hekim, calistirici ve terapist Ug¢lUsu, haftada en az iki defa yapilan kontrollerle sporcuya asiri yuklenmeyerek,
iyilesememe korkusunu yenerek tedavi etmeli ve asla takimin diginda kalmadigini belirterek medyatik
sOylemlerden uzak durmalidirlar.

3. Rehabilitasyon ne zaman baslamali ve ne zaman sonlanmahdir?
Rehabilitasyon sakatlanma anini takiben en kisa zamanda baslamali ve sporcu sakatlanmadan 6nceki
durumuna eristikten sonra da en az (¢ hafta devam etmelidir.
Rehabilitasyon basladiginda pek ¢ok sporcunun yedekte kaldigi zaman, misabakada ve antremanda elde
edilen takim ruhu, sporda gok énemli adaptasyon 6gesi olan bu hissin kaybolmasi, cesaretsizlik, uyumsuzluk
ve kendine guven hissini yitirdigini unutmamaliyiz.
Bu arada erken ve asir yiklenici egzersizin veya geg¢ hafif egzersizin de ayni sekilde sakathdin durumuna
sebebiyet verdigini unutmayalim. Ama her seye ragmen erken egzersizin genellikle iyi netice verdigini
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unutmayalim.
Javinen’e gore farelerde yapilan arastirmalarda, erken egzersizin damarlanmayi arttirmakta, hematomun
absorbsiyonuna neden olmakta, ameliyat yarasinin ve nedbe dokusunun iyilesmesine, kasin kuvvetinin tekrar
kazanilmasina sebep olmaktadir.

4. Rehabilitasyon araglarinin segimi:
Sporcunun eskiden beri kullandigi araclar segilmeli, genis bir tedavi aleti yelpazesi sunulmalidir. Agirlik
calismasi dikkatli ve temkinli yapiimalidir. Sporcunun spor ¢esidine uygun dzellikleri hatirlatacak araclar
kullaniimahidir.

5. Rehabilitasyon psikolojik bakimdan da takviye edilmeli midir?
Kanaatimca rehabilitasyon yari yariya belki de % 70 psikolojik yardima ve pozitif diginme ( muhakkak bu
tedavi sonucunda eski formuna kavusacagina) esasina dayanmaktadir.
iki tOrlii sporcu gériiliir: Devamli ve birbirini takip eden bu hareketlerin bana bir yarari yoktur diigiincesinde
olup rehabilitasyondan kaganlar ve ¢ok ¢alismak isteyenler. Birinci grupta ne kadar olumsuz bir sonug
alinacag belirgindir. ikinci grupta 6zellikle cabuk iyilesmeye calistigi igin rehabilitasyon esnasinda tekrar
kolaylikla sakatlanabilir.
Onemli hususlardan biri de hareketi diisiinmek ve o spor dalindaki hareketleri zihinsel olarak tekrar ederek,
zihinsel yonden negatif feedback takip olmaktir.

6. Rehabilitasyonda ortopedik cerrahi ve konservatif ortopedi acisindan dikkat edilecek temel hususlar:
A) Rehabilitasyon, yaralanan ve yaralanmamigs bitin eklemlere kabil oldugundan erken ve yaygin
uygulanmalidir.
B) Hareket ve rehabilitasyon Cryotherapy basta olmak Uzere ve agri ilaglari kullanilarak tam agrisiz olarak
yapilmalidir.
C) Eklem hareketleri,

a) Kas spazmi, agri ve kazadan sonra baslayan sinirsel inhibasyon.
b) Bag dokusu yapisikliklari ve ameliyat sonucu yapisikliklar.
nedeni ile asir derecede kisitlanabilir.
immobilizasyon daha bitmeden agonist ve antegonist kaslar isometrik olarak calistirilarak, elektrik

musculer stimulation ( maksimal tetarik konsantrasyon temin edilerek ve proprioceptive
neumomusculaire facibilition (PNF) kullaniimalidir. Bunu takiben asla yeni bir kanamaya sebep olmadan
once aktif, sonra pasif eklem hareketleri temin edilmeli ve eklem hareketleri arttirlimalidir.

D) Kas kuvveti. Bu tir extremitelerde progresi ve resistive egzersiz arttiriimalidir.

E) Kas dayanakhligi ( Musculer enduranee) Birbirini takip eden maksimum gilcin % 75 kadar olan
calismalarla artiriimalidir.

F) Kas Surati: Once % 50 sonra % 75 sonra % 100 dilimler halinde arttinimalidir. Cybex veya Orthotron
kullanilabilir.

G) Kas kuvveti ve surati arttirilirken daima musabaka kabiliyetinin ve sportik yasama ait 6zel becerilerinde
arttinlmasi Uzerinde durmak gerekir. Yine her spor bransi ve sporcunun kalite ve kabiliyetine ve fiziksel
glicline uygun bir program hazirlanmasi gerektigini unutmamaliyiz.

H) Ameliyati ve istirahati takiben cardiovaskdler sistem enduransinda, kosma, gogise kadar gelen su ile
dolu havuzda yizme ve bisikletle temin edilmelidir.
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Feldenkrais Metodu Nedir?

Hayri Uzel

istanbul

Feldenkrais metodu 1942 yilinda bir diz sakathdi gegiren Dr.Mose Feldenkrais tarafindan bulunmus ve
40 yilhk bir sure igerisinde gelistirilerek, Amerikada kabul edilen bir metod haline getirilmigstir.Diz sakatligini
gecirdiginde Feldenkrais nobel 6duli alabilecek bir projenin Uyesi olan basarili bir fizik mihendisiydi.Ayni
zamanda judo yapan Feldenkrais, diinyada siyah kusak sahibi ilk beyaz derili sporcuydu.Doktorlarin %50 bile
iyilesme garantisi veremedigi operasyondan vazgecen Feldenkrais, kendisini iyilestirmek icin calismaya
baslamis ve vicut farkindahdini gelistirerek, yanhs vicut kullanimindan dolayr meydana gelmis olan agri ve
sakatligini tamamen gecirebilmigtir.

Metodunu gelistirebilmek icin,ileri yasina ragmen tip okumus,noérofizyoloji ve biomekanik konusunda
calismalar yapmistir.

ATM(Awareness Through Movement)(Hareket Yoluyla Farkindalik) ve FIl.(Functional Integration)(islevsel
Bultlnsellik) olarak adlandiriimis olan iki bélim halinde uygulanan Feldenkrais metodu 4 yillik bir egitim
sonucunda mezunlarini vermektedir.

ATM Gruplar halinde yapilan bir uygulamadir. Fl ise teke tek yapilan uygulamadir. Su anda Amerikada, 43
Feldenkrais enstitisinde, fizyoterapist ve psikologlara terapi amagh egitim veriimektedir. Ayrica bu egitimi 4 yil
boyunca alan sadece vicut farkindali§i ¢calismasi yapan baska meslek sahiplerine yénelik egitim programlarida
yaritilmektedir.

Farkindalik nedir?

Farkindalik kavrami anlatiimasi en zor olgulardan biridir.Nedir farkindalik?Farkindali§i karsilayan bir tek
kelime Tilrkcede yoktur ama kelimeler vardir onlarda;mudrik oldugunu idrak etmektir...Hakikaten bizler
dogarken, ¢ok genis bir hareket repertuarina sahibiz. Etrafinizda yeni ytrimekte olan bir bebegi izlerseniz,
oturdugu yerden kalkarken, vicut agirhigini ayak bileklerine, dizlerine,kalgalarina,ve omurgasina nasil gerektigi
sekilde dagittigini gorebilirsiniz.Ama 3 yasina geldigimizde disiinen ve medeni bir varlik oldugumuzu farkederiz
ve bu noktadan itibaren dogamizdan uzaklagsmaya baslayarak bazi dislncelerle birlikte bazi hareketleride
unutarak repertuarimizi kigultmeye baslariz.

Bu kigllme yetisme caginda dahada artar.Hele kisinin spor yapma sansi yoksa bu artis dahada ileri
boyutlara gelir.

Bu da bizi vicudumuzu yanlis kullanmaya gotiren yolun baslangicidir,yolunsonu ise agrili, deformatik
eklemlerle, yasanmakta olan kalitesi dusik bir yagsamdir.

ingilizce de awareness olarak gecen farkindalik, Feldenkrais metodunun temelini teskil eder.Body
awareness olarak gegen vicut farkindaligi, aslinda igsel farkindaligin da baslangigidir.Yani farkindalik
kavraminin, en kolay 6grenilecedi baslangi¢ noktasi, vicut farkindaligidir.

Feldenkrais metodu farkindalik ile agri arasindaki iligkiyi ¢ok iyi kurmaktadir.Eger boynunuz
agriyorsa,agrinin sebebini kendinize anlatabilmek igin; boyun yapisi, sekli ve fonksiyonlari yaninda,size neyi ve
nasil hissettirdini ve sizin i¢in nasil bir 6nem ve degerinin oldugu hakkinda, bilgiye sahip olmalisiniz. Buda
vicudunuzun bu pargasinin farkindaligi ile daha rahat olacaktir.
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Sporda Farkindahigin Onemi:

Feldenkrais metoduna gbre;Spor yapan kisi beden =zihin ve ruh Uglemini entegre etmeye
calismaktadir.Optimum sonuca ulagsmak bu t¢ makinanin uyumlu ¢alismasi ile mimkindir.Bu entegrasyon tam
degilse,yapilan sportif harekette tam degildir.

Vicudun yanlis kullanilmasinin meydana getirdigi sakatliklar; sporcularda, tabiiki spor yapmayanlara gore
daha fazla gérilir.Mose Feldenkrais kendisine bagvuran sporcularin sakathigl igin %80 yalanci sakatlik
demekteydi.

Bunun anlami suydu;Feldenkrais’a gore gergek sakatlik viicudun dogru kulanimina ragmen meydana gelmis
sakathktir.Vicudun yanhs kullanimi ile olusan, zaten sakat bir hareket sisteminin kullanimi sonucudur.

Simdi, bu durum bu haliyle, tabiiki Ortopedistleri ilgilendirmemektedir.Onlar igin sakat sakattir.Onemli olan o
sakat sporcu ;6rnedin bir meniskus yirtigiysa ne gesit bir ameliyatla veya konservatif tedaviyle tekrar eski haline
déner olmasidir.

Feldenkrais metodu iste bu noktanin hem éniinde koruyucu olarak hemde sonrasinda rehabilitasyon olarak
vardir.

Sporcu bir hareketi eniyi sekilde yapabilmek igin ciddi bir 6grenme slrecinden gecger.Algilamasi ne kadar iyi
ise hareketi o kadar kolay 6grenir ve genelliklede uygular.

Ama bazi durumlar vardir ki sporcu iyi bir algilamaya ragmen uygulamayi tam olarak yapamaz. Yani,sporcu
bir hareketi gayet iyi algilar ama hareketi olusturmakta zorluk ¢ekebilir.

Ornek olarak: Bir golf oyuncusu éniindeki topa nasil vuracagini, defalarca yaptigi vurus galismasi sonunda
o6grenir, ama oyun iginde vurusunu yaparken basarili olamaz, iste bu noktada isin icine farkindalik girer eger
sporcu bu hareketi yapamamasinin nedenini anlamak istiyorsa énce vicudunun farkindaligini gelistirmelidir.

Tabiiki, bu sporcunun topa iyi vuramamasinin altinda, cok daha baska sebeplerde bulmak mimkiin ama biz
olaya Feldenkrais metodu agisindan bakiyoruz.

Bu sporcu, ¢ok iyi teknik ve fizik imkanlara sahipse ama hala basariya ulasamiyorsa,artik bakis agisininda
degismesi gerekmekte ve baskaca neler yapabilecedini arastirma noktasina gelmektedir.

Bakis agisini degistirme:

Sonug olarak sporcunun 6grenimi agisindan yapilan programlamada artik bazi degisiklikler yapiimalidir.Bu
da 6nce bakis acisini degistirmekle baslamalidir.

Bakis acisini degistirmek, tabiiki dyle olay bir is degil gibi gérinmektedir.Halbuki Feldenkrais metoduna
gore;zor olan, bakigi degistirmek degil, ne sekilde ve ne suratte yapilacagini bilmemektir.Ama bunlardan da
onemlisi, bu degisikligi yapmaya niyet etmektir.

Bu konuda Feldenkrais’cilarin ¢ok sevdigi basit bir problematik hikaye anlatmak istiyorum.

Baba ve ogul evlerine gitmek Uzere yola ¢ikarlar.Yolda bir trafik kazasi gegirirler ve baba 6lir.Oglu ise
acilen hastaneye kaldilirAmeliyat edecek ekip hazirlanmaktadir. Ameliyati yapacak olan cerrah yikanir
,hazirlanir,ekibine herseyin hazir olup olmadidini sorar ve tam ameliyata baslarken, su cocugun yizini agin bir
gOreyim der, ve gocugu gordiginde; a,bu benim oglum der.

iste problem burada baslar.Simdi burada bulunan ve bu hikayeyi daha evvelden bilmeyen herkeze
soruyorum.

Boyle bir sey nasil olabilir? Nasil agiklarsiniz?Bir an dusunun.

Bu soruya verilen cevaplar genellikle gocugun Uvey babasidir,yada daha spiritiel bakanlar babasi
canlanmis olabilir diye cevap verirler.Ama ¢ogu kisinin aklina doktorun gocugun annesi olacagi gelmez.

Evet cerrah cocugun annesidir.Ama eski bilgilerimiz ve bize 6gretilen cerrah imajinin hagsmetli bir erkek
oldugudur. Ama gordiguniz gibi eski bilgilerimiz herzaman gegerli degildir.Cevapta bu kadar basit oldugu halde
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aklimiza gelmez.
iste bakis agimizi degistirmekte, bu kadar basittir.

Degisim icin, bir anda siyahtan beyaza veya orada otururken, bir anda kalkip buraya oturmak
gerekmez.KlgUk bir hareket bile, degisimin baslangici olabilir yeterki niyet edelim......

Sonug olarak Feldenkrais metodu simdiye kadar 6grendigimiz antrenman ve fiziksel egitim metodlarina
degisik bir bakis getirmektedir.

NLP(Neuro Linguistic Programing)metodunun bir bdéliminide kullanan Feldenkrais metodu;tim bu
degisikliklerin, sporcuya farkindalik yoluyla,kendini yeniden programlama noktasina getirmesini saglamaktadir.

interaktif yaklagimla f.k metodu(sit bon lar iizerinde oturma veya burunla daire gizme ve fark etme,gozle
sagdan sola tarama)

Sonug.
Vcut farkindaliginin sporcuya getirdigi nedir?

Bir sporcu, yaptigi butin kassal calisma esnasinda genellikle iki c¢esit hareket yapar. Bunlardan
birincisi,otomatik veya reflex,ikincisi ise o anda oldugunun farkinda olarak yapilan harekettir. Buna bilingli
diyemiyorum,o zaman diger sekilin karsihdi bilingsiz gibi bir anlam ¢ikabilir. Bu hareketlere farkinda olarak veya
olmayarak denebilir.

Feldenkrais metodu ile, her iki hareket grubunuda, vicut farkindaligi artmak suretiyle, tam ve uygun
yapmak mumkin olabilir.

Kisaca farkindalik sporcunun o anda yaptigi hareketin zihni tarafindan degerlendirilerek uygun olmasini
saglar.Dikkat ederseniz dogru olmasini demiyorum.Cunki her vicudun dogrusu kendine aittir.

Amerikadaki olimpik sporcularda ve tenis ve golf oyuncularindaki kullanimi..

Feldenkrais metodu, spor tekniklerinin égrenimine olan énemli katkisindan dolayi, ABD’de 6zellikle tenis
ve golf oyunculari tarafindan vede olimpik seviyedeki, u¢ performans ihtiyaci olan, sporcular tarafindan
kullanilan bir metoddur.
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Milli Takimi

Moderator : Senol Gunes

Tarih : 29102002

Saat ;o 11:45

Salon A1

Panel Konusu . Kalp ve Egzersiz

Moderator :  Bingir Sénmez

KORONER BY-PASS AMELIYATLARINDAN SONRA UZUN
DONEM

(FAZ Ill) KARDIYAK REHABILITASYON

Bingur Sénmez
istanbul Memorial Hastanesi, Kalp Cerrahisi Bélim Baskan, istanbul

Gunumuzde kalp hastaliklarinin tedavisinde multifaktoriyel ve multidisipliner yaklasim tercih
edilmektedir (1). Kalp hastaliklarinin tedavisinde uygulanan kardiyak rehabilitasyon programlari hastaya
bahsedilen multidisipliner hizmeti sunmaktadir. Tanim olarak kardiyak rehabilitasyon programlari; medikal
degerlendirme, egzersiz tedavisi, kalp hastaligi olusumuna yoénelik risk faktorlerinin ortadan kaldirilmasi, egitim
ve danismanlik hizmetlerini iceren, nispeten uzun bir zaman aralidi icerisinde gergeklestirilen, genis kapsamli
programlardir. Bu programlar ile hastalarin yagsam kalitelerinin yikseltiimesi ve kalp hastaligina bagl 6limlerin
minimal duzeye indiriimesi amaglanmistir (2) .

Kardiyak rehabilitasyon programlari 3 faz altinda incelenebilir:
1-Faz I: Hastanede yatarken uygulanan kardiyak rehabilitasyon programi.

2-Faz II: Genellikle hastane ortaminda ayaktan vydrGtilen, surekli veya aralkli oolarak EKG
monitorizasyonun yapildigi kardiyak rehabilitasyon programi.

3-Faz Ill: Uzun dénem idame tedavi programi.

Faz Il kardiyak rehabilitasyon programini bitiren hastalar dogrudan Faz Il programa dahil olurlar.
Kardiyak rehabilitasyonun bu safhasinda; hasta egzersiz yaparken EKG monitérizasyonun yapilmasina veya bir
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klinisyenin gbézetimi altinda bulunmasina gerek yoktur. Faz Ill kardiyak rehabilitasyonda hedef, hastada faz Il
rehabilitasyon ile saglanan kondisyonun korunmasi ve geligtiriimesidir. Hasta ailesi de bu programa dahil olursa,
hastanin programi benimsemesi kolaylagsmaktadir. Koroner by-pass ameliyati olan hastalarin belli araliklarla
biraraya gelmeleri, hastaliklari konusundaki bilgilerini tazelenmelerini saglamaktadir. Bu sayede kalp hastalidi
risk faktorlerinin ortadan kaldiriimasi hususunda hastalar motive olmaktadir.

Hasta segimi

Faz Ill kardiyak rehabilitasyon programina dahil olacak hastalarin kalp atagi gegirme riski disik olmalidir.
Faz Il kardiyak rehabilitasyon uygulanan hastalarda fonksiyonel kapasite genellikle 55 yasindan alti hastalarda
10 MET, 55 yas Usti hastalarda 8 MET’e ulagsmaktadir. Hastalarin bu egzersiz dizeyinde hemodinamik
cevaplarinin normal olmasi ve egzersizle ortaya ¢ikacak potansiyel ciddi aritmilerinin bulunmamasi gereklidir
(3). Koroner by-pass ameliyati olan hastalarin faz Ill programa dahil edilmeden yapilacak olan efor testlerinde;
Olculen fonksiyonel kapasitesinin 9 MET dizeyinde olmasi gereklidir (4). Koroner by-pass ameliyatindan sonra
bu tdr bir programa katilmak icin gegen sire literatiire goére 6 ay ila 5 yil arasinda degismektedir(5).

Hastalarin herhangi bir egzersiz programina baslamadan énce egzersiz testinden gegiriimeleri faydali
olacaktir. Bu sayede egzersiz programinin givenle uygulanmasi ve egzersiz regetesinin ¢ikariimasi mimkin
olmaktadir. Egzersiz regetesini olustururken; kalp hizinin belilenmesinde bazi formullerden faydalanmak yerine,
bireysel olarak hedef kalp hizinin belirlenmesi ¢ok daha sagliklidir. Egzersiz testinin yapilmasi ile hastalarin
egzersiz kapasitesinin gelisimin takip edilebilmektedir. Kardiyopulmoner egzersiz testi yaparak; hastalarin
anaerobik esik (ventilatuar esik) nabizlan belirlenmesi, hastanin hedef kalp hizini tayin etmek icin en ideal
yontemdir. Genellikle anaerobik esik (AT) seviyesindeki egzersizler hastalar igin glvenli ve effektif bir egzersiz
dizeyi olmaktadir. Bununla beraber hastada egzersiz esnasinda angina veya nefes darligi oluyorsa AT
nabzindan 10 nabiz asadida egzersiz yaptirilabilir. Ozellikle cok diiskiin hastalarda bu seviyede egzersiz
programina baslamak uygundur (6).

Kardiyak rehabilitasyonun faydalan

Kardiyak rehabilitasyonun etkinligini dederlendirmek Gizere bir¢cok arastirma yapilmistir. Kanita dayali tip
metodolojisinin en glgli yontemi meta analizdir ve bize agik metodlarla yirutilmus, kritik degeri olan ve etkinligi
ispatlanmis literatlirlerin bir 6zetini saglar (7). Kardiyak rehabilitasyon programlarina katilan hastalarin kontrol
gruplari ile karsilastinldigi randomize calismalarin meta analizi sonucunda 3 yillik takipte kardiyak
rehabilitasyon uygulanan hastalarin mortalitesinde %25 oraninda azalma saptanmistir (8,9,10,11,12,13,14).
Yine bu g¢alismalar uygulanan kardiyak rehabilitasyon programlarinin hastalardaki sekonder kazanimlari olarak;
hastalarin total kolesterol, LDL Kkolesterol, trigliserid ve diyastolik kan basinci paremetrelerinde iyilesme
saglandigini géstermektedir (15).

Kardiyak rehabilitasyon ile hastalarda elde edilen kazanimlar: Efor kapasitesinde artma, kilo kaybi,
hipertansiyonun énlenmesi, kolesterol profilinin iyilesmesi, diyabet kontrolliniin saglanmasi, stresten uzaklasma,
ani 6lum ve tekrar enfaktlis gecirme riskinde azalma seklinde siralanabilir.

ilag tedavisi ile beraber kardiyak rehabilitasyon uygulanilarak; dietin diizenlenmesi, disiplinli sekilde
uygulanan egzersizler ve saglanan davranis degisiklikleriyle, anjiyografik belilenmis koroner arter hastaliginin
durudurulmasi veya geriletiimesi mimkin olmaktadir. (16) Bu sayede koroner by-pass ameliyatindan sonra
hasta tekrar bir girisim veya operasyondan korunmakta ve daha ilag ve doktor visiti gereksinimine ihtiyac
duymaktadir.

Kardiyak rehabilitasyon programina baglamakla elde edilen kazanimlar eger programa devam edilmezse
orta-uzun donem igerisinde kaybolmaktadir (17).

Bu sebeple uzun dénem rehabilitasyonu tanimlamak igin kullanilan Faz Il kardiyak rehabilitasyonun
hayat boyu slirmesi gereken bir olgudur.
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KALP HASTALIKLARINDAN KORUNMADA VE
TEDAVISINDE EGZERSIZIN ONEMI

Mehmet Murat Beyaz*, Deniz Sener**, Barbaros Kinoglu***, Tayyar Sarioglu***, Bingur
Sonmez***

* [stanbul Memorial Hastanesi Spor Hekimligi Ve Kardiyopulmoner Rehabilitasyondepartmani, istanbul
** |stanbul Memorial Hastanesi Kardiyoloji Departmani, Istanbul

*** [stanbul Memorial Hastanesi Kardiyovaskiiler Cerrahi Departmani, Istanbul

GIRIS: Kalp ve damar hastaliklari giinimiizde 6lim nedenleri arasinda ilk siradaki yerini korumaktadir.
Bu 6nemli saglik probleminden korunmada ve tedavisinde egzersizin ¢ok énemli bir yeri vardir.

METOT: istanbul Memorial Hastanesi’nde koroner by-pass ameliyati gegirmis 12 hastaya kardiyak
rehabilitasyon programi uyguladik. Hastalara program basinda ve sonunda modifiye Bruce egzersiz testi ile
birlikte ergospirometrik inceleme yapildi. Ergospirometrik incelemede hastalarin anaerobik esik nabizlar
Olculerek; aerobik egzersiz programi dizayn edildi. Hastalar 1 ay slreyle; haftada 3 gin 45 dakika aerobik
egzersiz yaptilar.

BULGULAR: Test sonuglarina gore hastalarin; MET dlzeyleri, egzersize devam sireleri, VO2

dizeyleri -oksijen tuketimleri-, aerobik egzersiz seansindaki ylrime mesafeleri ve yurime hizlan istatistiki
olarak ileri derece anlamli sekilde (*P<0.0001) gelismistir.

PARAMETRE PROGRAM PROGRAM P DEGERI
ONCESI SONRASIh
Submaksimal efor testi 6.4 M.E.T. 10.3 M.E.T. *P<0.0001
M.E.T. duzeyi
Submaksimal efor testi 573 sn. 814 sn. *P<0.0001
egzersiz suresi
Submaksimal efor testi 15.45 ml/kg/dk 20.02 ml/kg/dk *P<0.0001
VO2 degeri
Aerobik egzersiz seansi 2.73 km. 4.3 km. *P<0.0001
yurime mesafesi
Aerobik egzersiz ylurime 4.57 km./sa. 6.01 km./sa. *P<0.0001
hizi

* P<0.0001: Istatistiki olarak ileri derece anlamli

SONUG: Bu bulgular bize kardiyak rehabilitasyon programlarinin koroner by-pass ameliyati gegiren
hastalarda egzersiz toleransini artirmada basarili oldugunu gostermektedir.

TARTISMA: Kardiyovaskiler hastaliklarin tedavisinde kardiyak rehabilitasyon uygulanilan tedavilerin
ayrilmaz bir parcasi olmalidir.
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Kalp ve damar hastaliklari ginimuzde mortalite ve morbidite nedenleri arasinda ilk siradaki yerini
korumaktadir. Nitekim yapilan bir calismaya goére A.B.D.’de tim olumlerin yarisindan fazlasinin nedeni olarak
kalp ve damar hastaliklari gosterilmektedir(1).

Kardiyovaskuler hastaliklarin neden oldugu sorunlar fiziksel, ruhsal ve ekonomik olarak sadece
hastanin kendisini etkilemekle kalmaz, hastanin sosyal ¢evresi de bu tablodan olumsuz olarak etkilenir. Bu
olumsuzluklar; gelismis Ulkelerde kapsamh kardiyak rehabilitasyon programlarini, uygulanilan tedavilerin
ayrilmaz bir pargasi haline getirmistir. Kardiyak rehabilitasyon Diinya Saglik Orgiitl tarafindan “Hastalarin
toplumda hastalik éncesi konumlarini yeniden kazanmalari ve idame ettirmelerine yonelik olarak hastalara
fiziksel, ruhsal ve sosyal agidan optimal kosullari saglamak amaciyla yapilan aktivitelerin timudir” seklinde
tanimlanmaktadir(1).

A.B.D.’de kalp hastalarinda uygulanan egzersiz programlari ilk defa 1970 yilinda President’s Council on
Physical Fitness and Sports ve American Heart Association tarafindan yayinlanmistir(4). Kardiyak
rehabilitasyon programlari ile elde edilen basarilar neticesinde programlar Uilke genelinde yayginlasmis ve 1990
yilina gelindiginde kardiyak rehabilitasyon programi sayisi 1450 adete yukselmistir(9)

Kardiyak rehabilitasyon programlarinin igerigi ve standartlari American Heart Association, American
College of Sports Medicine, American Medical Association gibi organizasyonlar tarafindan belirenmektedir
(3,5,9).

Kardiyak rehabilitasyon programlarinin esas hedefi hayat kalitesinin yikseltiimesidir. Bu programlar;
kardiyovaskiler hastaliklarin fizyolojik ve psikolojik etkilerini sinirlandirmak, ani 6lum veya tekrar enfarktls
gecirme riskini azaltmak, kalp hastaligina ait semptomlari kontrol altinda tutmak, aterosklerotik stireci stabilize
etmek ve hatta geriletmek, hastalarin mesleki ve psikososyal konumlarini yeniden kazandirmak ve gelistirmek
amaciyla tasarlanmis ve hayata gecirilmistir.

Kardiyak rehabilitasyon programlari ile hastalarda elde edilen faydalar asagidaki bagliklarla
Ozetlenebilir;

A- Koroner arter hastaligi degistirilebilir risk faktorlerinin ortadan
kaldirnimasi(Tablo 1)
B- Egzersiz toleransinda artma
C- Semptomlarda iyilesme
D- Psiko-sosyal olarak kendini iyi hissetme ve stres diizeyinde azalma
E-Mortalitede azalma

Tablo 1: Koroner Arter Hastaliklari Risk Faktorleri

Degistirilemeyen Risk Faktorleri Degistirilebilir Risk Faktorleri
Erkek cinsiyet Sedanter yasam aligkanliklar
Genetik faktorler Hiperkolesterolemi
Kardiyovaskiler sistem hastaligi Disuk HDL kolesterol
Serobrovaskiler atak Yiksek Lipoprotein A

Hipertrigliseridemi
Hipertansiyon
Hiperinsulinemi
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Diabetes Mellitus
Tatan Aliskanhd

Yapilan aragtirmalar genis kapsamli kardiyak rehabilitasyon programlari uygulanilan hastalarin 3 yil

sureyle yapilan takiplerinde mortalitenin %26 oraninda azaldigini géstermistir.(1).

KALP HASTALIKLARINDAN KORUNMADA EGZERSIZIN ONEMI

Gelismis Ulkelerde saghdi tehdit eden en énemli risk faktéri sedanter yasam tarzidir (6),(Grafik 1). Bu husus
kalp hastaliklari icin daha buyuk bir 6nem arzetmektedir. Tablo’da géruldigu Uzere koroner arter hastaligi ile

birlikte en sik bulunan risk faktéri sporsuz yasam tarzidir.

Grafik 1: Koroner Arter Hastaligi Degistirilebilir Risk Faktorlerinin Prevalansi®

Egzersizin en sik rastlanilan mortalite sebepleri olan kardiyovaskiler hastaliklar, kolon kanseri ve
diabetes mellitus gibi hastaliklardaki pozitif etkileri g6z 6nine alindiginda, saglikli yasam icin sporun dnemi
daha iyi anlasiimaktadir(6). Butin mortalite nedenleri incelendiginde, mortaliteye neden olan rdlatif risk

faktorlerinin basinda distk kondisyon gésterilmektedir (7),(Tablo 2).

KARDIYAK REHABILITASYON PROGRAMI
Kardiyak rehabilitasyon programlari 3 faz igerisinde incelenir:
1-Faz I: Hastane igerisinde uygulanan kardiyak rehabilitasyon programi.

2-Faz II: Monitorize veya monitérize  olmayan  kosullarda
rehabilitasyon tedavi programi

3-Faz lll: idame tedavi programi

Tablo 2: Mortaliteye Neden Olan Rolatif Risk Faktorleri 4
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U.S. Department of Health and Human Services Saglik Sigorta Finans Yonetimi en son bildirisinde
kardiyak rehabilitasyon programlarinin myokard infaktisu gegiren, koroner by-pass ve kapak ameliyati yapilan
hastalar ile PTCA uygulanilan hastalarda basarili oldugunu bildirmis ve hastalarin bu programlardan énemli
faydalar sagladiklarini vurgulamigtir. Bilimsel ve finansal arastirmalarin temelinde yayinlanan sonug bildirisinde
kardiyak rehabilitasyon programlarinin hastalar icin gerekli ve finansal ve medikal agidan uygun olduduna dair
gorus bildirilmistir(2).

istanbul Memorial Hastanesi Kalp Cerrahisi, Kardiyoloji ve Kardiyak Rehabilitasyon-Spor Hekimligi
departmanlarinca yuritiulen Faz Il kardiyak rehabilitasyon programinin koroner by-pass ameliyati geciren
hastalarin egzersiz toleransi Uzerine etkisini arastiran calisma bulgularimiza gore; hastalar bu tur
programlardan ileri derecede fayda saglamaktadirlar.

METOD

istanbul Memorial Hastanesi'nde koroner by-pass cerrahisi geciren 12 hastada (yas: 55.7 + 11.62)
uyguladigimiz kardiyak rehabilitasyon programinin; hastalarin fonksiyonel kapasiteleri lizerine olan etkilerini
incelemeye aldik. Hastalar ameliyattan sonra 27 (+ 7.3) gun sonra kardiyak rehabilitasyon programi
cergevesinde 1 ay slreyle haftada 3 guin 45 dakika stireyle aerobik egzersiz yaptilar. Aerobik egzersiz nabizlari;
program oncesi Sensormedics Vmax 29¢ metabolik gaz dl¢im sistemi kullanilarak yapilan submaksimal efor
testinde, anaerobik esik tayin edilerek belirlendi. Anaerobik esik nabizlari manuel olarak ventilatuar esikleri
hesaplanarak tayin edildi. Hastalara program basinda ve sonunda Borg skalasi RPE 13 dlizeyinde modifiye
Bruce egzersiz testi ile birlikte ergospirometrik inceleme test sonuglarina goére; hastalarin MET duzeyleri,
egzersize devam sureleri, VO2 dlzeyleri -oksijen tiketimleri-, aerobik egzersiz seansindaki yuriime mesafelerii
ve hizlan istatistiki olarak ileri derece anlamli sekilde (*P<0.0001) gelismistir.

BULGULAR

Kardiyak rehabilitasyon programi basinda ve sonunda yapilan submaksimal metabolik stres test ve
aerobik egzersiz seansi kayitlarindaki bilgiler asagidaki grafik tablolarda gosterilmistir.

Tablo 3: Kardiyak rehabilitasyon programi 6ncesinde ve bitiminde yapilan Borg skalasi RPE 13 diizeyinde modifiye
Bruce protokolii submaksimal efor testi ve aerobik egzersiz seansi kayitlari bulgulari:

PARAMETRE PROGRAM ONCESI PROGRAM SONRASI P DEGERI
Submaksimal efor testi M.E.T. 6.4 M.E.T. 10.3 M.E.T. *P<0.0001
dizeyi
Submaksimal efor testi 573 sn. 814 sn. *P<0.0001
egzersiz suresi
Submaksimal efor testi VO2 15.45 ml/kg/dk 20.02 ml/kg/dk *P<0.0001
degeri
Aerobik egzersiz seansi 2.73 km. 4.3 km. *P<0.0001
yuriime mesafesi
Aerobik egzersiz yurime hizi 4.57 km./sa. 6.01 km./sa. *P<0.0001

* P<0.0001; Istatistiki olarak ileri derece anlamli
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SONUG

Bu bulgular bize kardiyak rehabilitasyon programlarinin koroner by-pass ameliyati gegiren hastalarda
egzersiz toleransini artirmada basaril bir ydéntem oldugunu géstermektedir.

TARTISMA
Tdm anlatilanlardan yola ¢ikarak;

Kardiyovaskuler hastaliklarin tedavisinde kardiyak rehabilitasyon uygulanilan tedavilerin ayriimaz bir
pargasi haline gelmistir ve kardiyak rehabilitasyon ihmal edilerek yapilan tedavinin “eksik bir tedavi’ oldugunu
sOyleyebiliriz.
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KALP VE EGZERSIzZ

Fehmi TUNCEL

Ankara Universitesi, Beden Egitimi ve Spor Yiiksekokulu Md., Ankara

Kalp Anatomisi ve Fizyolojisi

Kalp, koni seklinde bir kas kltlesidir ve gorunUste iskelet kasina benzeyen 6zel liflerin ag gibi yer
almasindan olusur. Kalp, gégsin orta bdliminde, sternum'un (g6gis kemigi) arkasinda, omurganin goégus
kisminin éntinde yer almistir. Kalbin alt kismi, diafram kasinin Ustindedir. Sol ventrikilden (karincik) olusan
kalbin ucu 6ne, hafifce asagl ve sola dogrudur. Sag ve sol atriumlar (kulakgiklar) kalbin tst kisminda, hafifce
arkaya dogru ve ilgili ventrikillerin sagina dogru bulunurlar. Kalp, genelde bir kisinin yumrugu buyukligindedir
ve normal (ortalama) bir bayanda 250 gr., normal bir erkekte ise 300 gr. agirigindadir.

Sekil 1 — Kalp, diaframin Gzerinde, sternumun arkasinda yerlesmistir (Hole, 1987).

Kalp dort odaciktan (bélmeden) olusan kassal bir organdir. Uzunlugu yaklasik 13 cm., genisligi ise
yaklasik olarak 9 cm.'dir. Yetiskinlerde yaklasik olarak 285 gr. agirhdindadir. Buna karsilik bir filin kalbi yaklasik
olarak 18 kg.'dir. G6gus boslugunda yer alan kalp, 6nde sternum, arkada omurga, yanlarda akcigerler ve alt
kisimda ise diafram kasi ile ¢evrilidir. Kalp kutlesinin yaklasik Ggte ikisi orta gizgiden alt sola dogru uzanmistir.
Normal olarak kalbin ucu, besinci kostal aralia, orta ¢izgiden 5 cm. kadar sola dogru uzanir (3).

Gelismekte olan kalp ¢ amaci gergeklestirme durumundadir: 1. bir elektrik uyaran olusturma-otoritm, 2.
bu uyarani kalp kasina yayma-iletme, 3. mekanik olarak cevap verme-kasilma. Buitiin anatomik ve fizyolojik
gelismeler bu G¢ amaca ulasmaya hizmet edecektir. Herhangi bir patalojik durumun ortaya gikmamasi
durumunda, - otoritm, iletim ve kasiimasi embriyonik gelisimden itibaren hayat boyunca devam eder ve ancak
6lim ile noktalanir. Ortalama bir hayat slresince kalp, yaklasik olarak 3 milyar kez garpar ve 265 milyon litre
kan pompalar (1).
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Atriumlar ince duvarli depolardir. Kan ventrikiiler dolumun ilk safhasinda yer ¢ekiminin etkisi ile pasif
olarak ventrikullere akar. Ventrikiler dolumun daha sonraki safhasinda ise atriumlar kasilirlar ve kalan %30'luk
kani ventrikillere iterler. Sag atrium alt ve Ust vena kavalardan (vene cavae), koronar sintisten ve vendz kanin
bir kismini dodrudan sag atriuma (myokardiumdaki kalp kasi) bosaltan bir miktar kiigtik veinlerden (toplardamar)
kan alir. Kan sol atriuma pulmonar veinler vasitasi ile akcigerden girer.

Bag ve kollar

I o 'x__ S

; T L) Akciderler
Akciger dolagim "*‘ \

K.alp

Karaciger

#hy
e, ;—:— Sindirim
f || -~ &r sistemi

Biobrekler

Givde

Bacaklar

Sekil 2 — Dolasim sistemi viicut organlari ile sistemleri arasinda kan dolasimini saglar (Hole, 1987).

Sag ve sol ventrikuller, kan dolasimi i¢cin gereken pompalama hareketini saglarlar. Sol ventrikil duvari
sag ventrikil duvarindan daha kalindir ve pulmoner dolasimdan (kigik dolasim) alti kat daha fazla olan
sistemik dolagimin (blyik dolasim) ortaya koydugu damar direncine karsi kani itmek zorundadir. Venrikuller
daire ve helezon seklindeki birgok kas tabakasi ile sarmalanmis durumda olduklari icin, kan kasiima sirasinda
ventriklllerden bir sikistirma hareketi ile adeta dénen bir bicimde atiimaktadir. Her ventrikilden kasiima ile
yaklasik olarak 78-80 ml kan fiskirtiimaktadir (atiimaktadir). Ventrikiller kasilma sirasinda kati bir hal alarak
ventrikillere kaldirag gorevi yapan ve etkili bir kasilma saglayan, vetrikiller septum ile birbirinden ayrilmislardir
(3).

Kalbin elektrik sistemi, zengin glikojen yikli sarkoplasma sahip kardiyak (kalp) myofibrillerinden
olusmustur. Sinoatrial (SA) digum, Ust vena, kava (vene cavae)'nin sag atriuma girdigi Ust-arka kisimda yer
almistir. Bu hicreler uyumlu bir bigimde depolarize olarak aksiyon potansiyeli (action potantial) olusturur ve bu
yuzden "ritm ayarlayici” hiicreler olarak bilinirler. Normal sartlarda sinoatrial diigim dakikada 70-80 kez elektrik
uyaran olusturacaktir. Bu uyaranlar sinoatrial digumden atrioventrikiler (AV) dugime, iletisimi saglayan
dagumler arasi yollar ile ulasirlar, seyahat ederler.

Atrioventrikller dugum, sag atriumun alt-arka kisminda, koronar sinus girisinin hemen yaninda yer
almistir. Atrioventrikiler digim atriumlardan uyaranlari alarak, bu uyaranlar O'nun demetine (Bundle of His)
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ulasmadan d6nce, onlari yaklasik 10 saniye bekletir. Atrioventrikiler uzanti, birlesme noktasi, junction kendine
has dakikada 40-60 atimlik bir ritme sahiptir. Ancak bu ritim sinoatrial digimce bastirilir. Onun demeti (bundle
of His), antrioventrikller dGgumun bir devamidir ve interventrikiler (ventrikiller arasi) septumun zar (membran)
uzantili alt kisminda yer almistir. O'nun demeti (bundle of His), sag ve sol demet branslarina ayrilir. Sag demet
bransi, septumun sag tarafinda asagi dogru iner ve genellikle tek branstir. Sol demet bransi, septumun sol
tarafinda asagi dogru inen kisa bir bélimden sonra, uzun bir 6n brans ve kisa ve kalin bir arka bransa ayrilir.
Bunlar daha sonra purkinje liflerinin olusturdugu aga doénlserek, ventrikller kas lifleri ile direk kontakta olacak
sekilde ventrikller duvarlarin icine uzanirlar. Kalbin bu boélimu, kendine has olan dakikada 20- 40' lik bir
otoritme sahiptir ve bir ritm dizenleyici olarak goérev yapabilir. Ancak, komple bir kalp bloku olmadikg¢a kalbi ¢ok
nadir kontrol eder. Purkinj lifleri, uyarani ventrikiler endokardiuma yayarak, ventrikilleri hemen hemen ayni
anda uyarirlar. Elektrokardiogrami anlamada temel olan, kalbin elektrik sistemini temsil etmesidir (1).

Koronar Dolagim

Kalp kasi kendisi icin kani U¢ temel damardan alir: sag koronar arter, sol 6n alcalan arter ve sol
sirkumfleks arter. Sag koronar arter dallari, sinls diglime ve atriumlara, sagd ventrikil duvarina, septumun arka
kismina, AV digime ve O'nun demetine kan saglar. Diger brans (dal), sol ventrikil ylzeyi, sol ventrikil papillar
kasi ve sol kolun alt kismina kan saglar.

Sol koronar arter, sol algalan artere boltnurki, septumun 6n kismi ve sag ile sol ventrikllin 6n kismina
kan saglar. Diger kisim sol sirkumfleks arterdir ki sol ventrikiltn yan ve arka kisimlarina kan sagdlar.

Normal bir yetiskinde koronar kan akimi 250-300 ml/dak. dirki, toplam dakika atim volumuinun (kardiak
output) % 4-5 'ini temsil eder. Kalp kasini dolagan kandaki oksijenin ¢odu kandan alinirken, kalp kasinin
oksijenlenmesini artirma ihtiyaci, koronar kan akiminin artimi ile karsilanir. Sekil 3 Koronar arterlerin yerlerini
gOstermektedir.

Pulmonary trunk

Right pulmonary ar‘ter\es ] jﬁ
Right pulmonary veins—{ A 4

Aorta.

Left pulmonary arteries

Left pulmenary veins

Superior vena cava
Left atrium

Right atrium Left coronary artery

Circum
Right coronary artery. flex artery

Anterior interventricular
artery
Right ventricle Lef;

eft ventricle

Inferior vena cava

Sekil 3- On koronar arter sistemi (Hole, 1987).

Fiziksel Aktivite ve Hastaliklar

Su ana kadar yapisi ve fonksiyonu anlatilan ve bizler igin hayati énemi olan kalbimiz ve dolagim
sistemimizin saghgr son derece Onemlidir. Bu organ ve sistemlerimizin hastaliklardan korunmasina katki
saglamasi bakimindan fiziksel aktivite ile olan iligkisini irdelemek, bu yazidaki amaci olusturmaktadir. Sedenter
yasam tarzi endistrilesmis Ulkelerde oldukga yaygindir. Dizenli fiziksel aktivitenin birgok kronik hastaliklarin
ortaya ¢ikmasi ve gelismesine kargl koruyucu etkisini ortaya koyan bircok calisma vardir. Fiziksel aktivitenin
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yararlari ¢calismalarla ortaya konmustur ve yapilmakta olan galismalar aliskanlik haline gelmis olan egzersizin
genel sagligi korumadaki énemli rolini desteklemektedirler. Uzun dénemli yapilan laboratuvar galismalari
gOstermistirki, duzenli egzersiz birgok kronik hastaliga karsi koruyan bir etkiye sahiptir ve saglikli yasam tarzinin
da énemli bir unsurudur. Baslangigta sedenter olan deneklerle yapilan son ¢alismalarda 6lUm oraninda gdrtlen
azalma, dizenli egzersizin uzun yasamay! artirmasini destekler niteliktedirler. Amerikan Spor Tip Koleji,
secilmis bazi hastaliklar, fiziksel aktivite ya da fiziksel uygunluk arasindaki iligkiyi irdeleyen bilimsel ¢alisma
sonugclarini asagidaki gibi vermektedir :

Hastallk ya da vaka Yapilan bilimsel calisma Fiziksel aktivite kategorileri
sayisi ve bilimsel calismanin ne

derecede gliclu oldugu

TUm sebeplerden Slim * ko l l l
Koraner arter hastalig * ko l l l
Hipertansiyon * %

Obesite *oxx l l
Kolon kanseri *oEE l l l

Prostat kanseri e l
Akciger kanseri * l
Osteoporoz *x l l

* muhtemelen 5 ‘ten az calisma; ** yaklasik olarak 5 —10 ¢alisma; *** 10 ‘dan fazla calisma

— fitnes kategorileri veya aktivite oranlari arasinda hastalik ortaya ¢ikmasinda belirgin fark olmamasi; ll fitnes
kategorileri veya aktivite oranlari arasinda hastalik orani diststinde kuvvetli kanit; il fitnes kategorileri veya aktivite
oranlari arasinda hastalik orani dististinde ¢ok iyi metodlarla ortaya konmus ¢ok gugli kanitlar.

Ne tlur egzersiz ve ne derecede egzersiz, saglikh olma ve hastaligi 6nlemede etkilidir konusunda
yapilan ¢alismalarin ortak noktalari, ne tir ve seviyede olursa olsun egzersizin saghgi korudugu ve hastaliklari
onledikleri yonindedir. Anladidimiz anlamda dizenli egzersiz yapmanin vyararlari bilimsel calismalarla
kanitlandigi gibi, aktif olmak, glnlik yasamda yuriyusler yaparak hareketli olmayi aliskanlik haline getirmek de
hem kalp, hem de dolasim sistemine yararlar saglamaktadir. Bu tir gunlik islerde hareketli olmayi tercih edici
davraniglar, kalp hastaligi riskini azaltmakta ve hastalik var ise 6lum oraninin dismesine yol agmaktadir.
Ornegin, egzersizin olumlu etkilerini ortaya koyma amagli yapilan bir galismada (Tuncel, 1991), yaglari 44 - 77
(X = 63.1) arasinda olan ve dizenli egzersiz yapan toplam onbes (15) hasta ( 11'i koronar bypass; 1'i
miyokardiyal enfarktus; 1'i anterior miyokardiyal enfarktiis ve angioplasti) 8 haftalik egzersiz programi sonrasi,
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egzersiz yapmayan saglikli yasitlari ile karsilastiriimislardir. Alinan dlgiimler arasinda (Kardiyak output - dakika
atim volima, strok volim - atim volumda, dinlenme nabzi, sistolik ve diastolik kan basinglari) yalnizca diyastolik
kan basinci dlgimlerinde istatistiksel olarak anlamli bir fark ortaya ¢ikmistir. Bu sonug ise, dizenli egzersizin
hastalik sonrasi Maks VO2 ve is yapma kapasitesini arttirdigini destekler niteliktedir (4).

Egzersiz Regetesi

Kardiyorespiratuvar fitnesin gelisimi dogrudan dogruya kiginin is yapma kapasitesi ile ilgilidir ve VO2
maksin 6lgimu ile tespit edilir. VO2 maksimali artirmanin en iyi yolu ise, uzun sureli aktivitelerde blylk kas
gruplarini galistirma ile saglanir. Bu ise, egzersizin modu, tiri olarak bilinir ve bunu saglayacak sportif
aktiviteler devamlihdi olan aktivitelerdir : ylrime, hafif kosu, kosma, ylizme, bisiklete binme, ip atlama, kirek
cekme, kol ve bacak ergometreleri gibi. Bunlarin iginde en yaygin olani, siddet dizeyinin diglk olmasi nedeni
ile, yurimedir. Amerikan Spor Tip Koleji kardiyorespiratuvar dayanikhhdi gelistiren aktiviteleri G¢ gruba
ayirmaktadir :

Grup 1 - Sabit bir siddette tutulan ve kisilerarasinda enerji tiketiminde farklilia sebep olmayacak
aktivitelerdir. Bunlar rehabilitasyon programlarinin baglangicinda tercih edilirler ve ylirime, bisiklete binme, kosu
bandi ve bisiklet ergometresi gibi aktivitelerdir.

Grup 2 - Enerji tiketimi kisinin beceri seviyesine bagli olan aktivitelerdir ve kondisyon programlarinin
baslarinda dustnulebilirler (yizme ve kros-kountry kayak gibi).

Grup 3 - Beceri ve siddet dlizeyi oldukga farkli olan aktivitelerdir. Benzer aktiviteler gruplararasi iletisim
saglamada oldukga etkilidirler. Yarisma faktorleri sinirlandirilmalidir. Raket sporlari ve basketbol érnek olarak
verilebilir.

Egzersiz siddeti ise egzersiz recetelerinde diger dnemli unsurdur. Amerikan Spor Tip Koleji, kisinin
maksimal kalp atiminin % 55 - 65 'i ile % 90 'l veya maksimal oksijen kullanim rezervinin veya kalp atim
rezervinin % 40 - 50' si ile % 85 'ini tavsiye etmektedir. Oksijen tiketim rezervi, maksimal oksijen tiketimi ile
dinlenme oksijen tiketimi arasindaki farktir. Benzer sekilde, kalp atim rezervi, maksimal kalp atimi ile dinlenme
kalp atimi arasindaki farktir. Egzersiz siddeti, oksijen tiketim rezervine gore ayarlandiginda, ytzde degerleri
yaklasik olarak kalp atim rezervi degerlerine esittir. Yine Amerikan Spor Tip Kolejine gore ( 2000 ) egzersiz
siddet diizeyini belirlemede dikkate alinmasi gereken faktérler sunlardir :

Kisinin fitnes dizeyi; * kalp atimini etkileyen ilaglarin kullaniliyor olmasi; * siddet dizeyi yuksek
egzersizlerde kardiyovaskiler ve ortopedik sakatliklar riski ylkselirken, programa bagl kalma orani
dismektedir; * egzersiz icin kisisel tercihler programa devamlili§i saglamak igin gézonine alinmalidir; * kisisel
program hedefleri (kan basincini diistirme; vicut yagini azaltma; VO2 maks artirma gibi) egzersiz regetesinin
ozelliklerini belirlemede yardimcidirlar.

MET e Gore Egzersiz Regetesi

Geleneksel olarak, egzersizi uygulama yuzdeleri (MET veya ml/kg/dak cinsinden), MaksVO2'nin
dogrudan yiizdesi seklindedir. Ornegin, bir kimsenin MaksVO2'su 10 MET ise, tavsiye edilen oran 6 ile 8 MET
arasi, yani Maks VO2’'nun % 60 - % 80 arasidir. Ancak, Amerikan Spor Tip koleji son yaklagiminda, egzersiz
recetesini maksimal oksijen kullanim rezervinin yizdesi (VO2R % si) olarak ifade etmektedir. Bu amagcla
kullanilan formul asagidaki gibidir :

Hedef VO2 = (egzersiz siddeti) (VO2 maks — VO2 rest) + VO2 rest
Bu formiil, kalp atim rezervine gére hedef nabiz beliremede de aynen kullanilir.
Hedef VO2 esitliginde, VO2 dinlenme, 3.5 mi/kg/dak (1 MET ) ve egzersiz siddeti % 50 -% 85 tir (veya
kondisyonsuz kimseler igin % 40’a kadar disger). Esitlikte siddet ylizde olarak yazilir. Ornegin 5 MET, yani 17.5
ml/kg/dak’lik kapasitesi olan bir hastanin, % 40 VO2R deki hedef VO2'su nedir?
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Hedef VO2 = (0.40) (17.5-3.5 ) + 3.5
Hedef VO2 = (0.40) (14.0) + 3.5
Hedef VO2 = 5.6 + 3.5

Hedef VO2 = 9.1 mi/kg/dak.

MET seviyesi hesaplandiktan sonra, yayinlanmis tablolardan ilgili aktivite secilerek programa dahil
edilebilir. Ancak, egzersiz regetesi kullanimina bazi kisitlamalar vardir =

o Aktivitelerin kalori maliyetleri olduk¢a farkhdir ve kisinin becerisi ile yarisma diizeyine gore degisir.

o Aktivitelerin kalori maliyetleri bir baslama noktasi olabilirler, ancak egzersiz yUku fizyolojik reaksiyonlar ve
RPE’ ye gbre ayarlanmalidiriar.

o Aktivitelerin kalori maliyetleri cevresel faktorleri (1s1, nem, yikseklik, kirlilik) dikkate almadiklari igin kisinin
nabiz ve RPE ‘yi dikkate alinmalidir.

Bu nedenle, egzersiz siddet dizeylerini belirleme ve kardiyorespiratuvar fitnesi koruma ve gelistirmede
HR ve RPE kullaniimalidir.

Kalp Atimi ( Nabiz ) Yontemleri

Kalp atimi (nabiz) ile VO2 maks % si arasinda linear bir iliski olmasi nedeni ile nabiz egzersiz siddetini
olusturmada kriter olarak kullanilir. Maksimal nabiz yaslilikla birlikte distiga icin (maks nabiz = 220 - yas),
maksimal nabzin bir egzersiz testi sirasinda élglilmesi en uygun olan uygulamadir. Bir egzersiz sirasinda kisinin
nabzinin steady state noktasina ulastigi dizey, egzersiz regetesine goére ulasmasi gereken nokta olacaktir.
Recgete amagli nabiz belirlemeye farkli yaklagimlar vardir :

. Bir egzersiz testi sirasinda nabza karsilik VO2 veya egzersiz siddetini iceren grafik,
. Maksimal nabzin dogrudan ytzdesini alma,
. Nabiz rezerv yonteminin kullaniimasi.

Direkt yontemle hedef nabiz elde etme, dlgllen nabza karsilik VO2 ya da egzersiz siddeti edrisini gizerek
elde edilir ( Sekil 4 ). Kisinin RPE' ne karsilik HR - VO2 egrisi de ilag alan ve dusuk fithes diizeyli kisilerde
kullanilabilir.
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Sekil 4 — Bir egzersiz testinde, nabiz ile oksijen kullanimi iligkisini takip edilmesi sonucunda, Maks VO2 ‘nun 38 ml/kg/dak
oldugu bir grafik. Hedef nabiz araliginda olan kalp atimlari, VO2 maksin % 50 ile % 85 ‘i arasinda olarak hesaplanmistir. Bu
kisi igin VO2 maksin % 50 ‘si 19 ml/kg/dak ve % 85’i 32 ml/kg/dak ‘dir. Bunlara karsilik gelen kalp atim araldi ise 130 ile 168
atim/dakikadir (4).

Maksimal nabzin yizdesi alinarak elde edilen hedef nabizi belileme en yaygin kullanilan ve en eski
yontemlerden birisidir. Maksimal nabzin % 70 - % 85 'i yazilan egzersiz recetesi, MaksVO2 'nin % 55 - % 75 'ine
tekabul eder ve yetigkin ile klinik egzersiz programlarindaki kimselerin VO2 maks larini korumak ve gelistirmek
icin idealdir. Hesaplamasi kolaydir: maksimal nabzi 200 atim/dak. Olan bir kimsenin hedef nabiz aralig
dakikada 140 ile 170 arasindadir.

Kalp atim rezervi yonteminde (Karvonen ydntemi olarak ta bilinir), dinlenme nabzi maksimal nabizdan
cikarilarak nabiz rezervi elde edilir: Nabiz rezervi = 200 - 60 = 140 atim/dakikadir. Daha sonra bu rakamin % 60
ve % 80 'i alinarak, dinlenme nabzi eklenir ve hedef nabiz elde edilir:

Hedef nabiz araligi : ([ maks nabiz - dinlenme nabzi] X 0.60 ve 0.80) + DN
Hedef nabiz araligi, 144 ile 172 atim/dakikadir.
Kalp atim rezervinin %60 ile % 80 'i arahgi, maksimal nabzin % 60 - % 80'ine esittir.

RPE yontemi ile egzersiz regetesi olusturma, nabiz hissetme ve sayiminda zorlugu olan ve kullandigi ilag
nedeni ile nabzinda degisiklik olan kimselerde gecerlidir. Egzersize fizyolojik adaptasyonda ortalama RPE (Borg
skalasinda) 12 ile 16 arasindadir ("biraz zor" ile "zor" arasi). Kisiler arasinda farkliliklar olacagi igin, RPE'nin
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maks nabiz % si ile uyusacagini beklememek gerekir. Bu nedenle, RPE, egzersiz siddeti olusturmada rehber
olarak kullaniimahdir.

Egzersiz Siiresi

Egzersiz siresi, saglik, zindelik elde etme ve kilo kontrolu i¢in ideal kalori alimini belirlemede, egzersiz
siddeti ile birlikte kullanilir. Amerikan Spor Tip Koleji, minimum 10 dakika ile 60 dakika arasi gunluk, devamhhgi
olan ya da aralikli aerobik aktivite tavsiye etmektedir. Daha ylksek siddette egzersiz, kardiyovaskiler ve
ortopedik sakatlik riskini artirmaktadir. Sonug olarak, maksimal nabzin % 70 - % 85'i veya nabiz rezervinin %
60 - % 80'i arasinda 20 - 30 dakikalik egzersiz (1Isinma ve soguma suresi hari¢), bir kimse icin saglik, zindelik ve
agirlik kontroll gibi amaclara ulagiimasina olanak saglar (2).
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