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V02 max / Ol¢iim Metodlari
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI

exercise data
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI

recovery data
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI

Heart Rate Response
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI

VO2 Response
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI

VCO2 Response
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V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI

VCO2 Response
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Dog. Dr. Cengiz AKALAN

V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI

1.3
I RER Response
1.2 ”
- B . .
I s ..° .o.
1.1 ® o ® e ° ®
: - ..ofo. .
1.0 | e
I - S
g 0.9 [ ° .."q'° e
®
[ J
0.8 [ o o *% o
| e %o .ooo °
0.7 [ ®
0.6 [ e
0 2 6 8 10 12 14 16 18 20

Time (min)

ANTRENMAN BILGISi - 2017




V02 max / Ol¢iim Metodlari/Protokoller
VERI ORNEKLERI
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V02 max / Ol¢iim Metodlari/Protokoller
KOSU BANDI
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Tek Asamali Kosu bandi Yuriiyls Testi

Bu tek asamali kosu bandi ylrime testi 20 — 59
yaslari arasindaki saglikl yetiskinlerde
VO2max’in hesaplanabilmesi icin uygundur.

Bu protokol icin ylirtime hizi 2,0'dan 4,5mph’a
(53,6 ile 120,6m min) kadar olabilir. Hizin
araligin neresinde olacagi katilimcinin yasina,
cinsiyetine ve fiziksel uygunluk diizeyine
baghdir.
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Tek Asamali Kosu bandi Yuriiyls Testi

Test 6ncesinde 4 dakika boyunca, %0 egimde
yuruyuas yaptiriilmalidir. Isinma sirasinda denegin
kalp atim hizi maksimal degerin %50 - %70’i
arasina cikartilmalidir.

Test %5 egimde 4dakikalik yirimeden olusur.

Bu stre zarfinda kalp atim hizi strekli kayit edilir
ve bu deger VO2max’in belirlenmesi icin
denklemde kullanilir.

VO2max = 15,1 + 21,8 (hiz mph) — 0,327 (KAS bpm) — 0,263 (hiz . Yas yil) + 0,00504 (KAS . Yas yil) + 5,48
(cinsiyet; erkek = 1, bayan = 0)
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Tek Asamali Kosu bandi Jogging Testi

Gencg katilimcilarin VO2max’i hesaplanirken
bu test kullanilabilir. Bu test icin kosu hizi
4,3 —7,5mph (115,2 — 201m/min) arasinda
secilir. Ancak secilen hiz bayanlaricin 6,5mph’i
(174,2m/min) ve erkekler icin 7,5mph’i
(201m/min) gecmemelidir.

Egzersiz suresince kalp atim sayisi 180’
asmamalidir.

VO2max = 54,07 - 0,1938 (BW) + 4,47 (hiz mph) — 0,1453 (kalp atim hiz1) + 7,062
(cinsiyet; erkek = 1, bayan = 0)

Dog. Dr. Cengiz AKALAN  ANTRENMAN BILGiSi - 2017

SPOR BILIMLERI FAKULTESI




=2 i : 2.0

T 3.5% every 2 min 2 0
17.5— Speed = 2.0 mph after
flrst 2 min > 0
a 14.0— -
=
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1.0 - 2.0)
[ ] ! [ 1 [ o i
2 a4 6 8 10 12 14 16

Time (min)

Naughton et al. (1964)
For: cardiac and high risk
Initial work load: 1 ._D mMph, O%, 2 min
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3.0

125
After 12 min T 1o 5% 30
10.0 4 2 1/2 2% every 3 min thereafter '
. Speed as shown
5 7.5-— 3.0
cD
s
5.0 — Lo
T 185 20 95 30 |
| | | ' | | | |
3 6 O 12 15 18 21

Time (min)

Wilson et al. (1978)
For: cardiac and high risk

Initial work load: 1.5 mph, 0%, 3 min
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g 18
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1.5 T 2% every 3 min

10 Speed as shown

1 T | I I 1
= 6 L2, 12 15 18
Time (min)

Bruce et al. (1973)

For: normal and high risk

Initial work load: 1.7 mph, 109 3 min normal
1.7 mph, O-5%% 3 min = high risk

|
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15.0

A 29 for 1 min;
then 2416 every min
Speed = 3.4 mph
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Balke and Ware (1959)
For: normal risk
Initial work load: 3.4 mph. O9%%, 1T min
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22 — 4.0

A 0.5 mph every 3 min;
184 4 49% every 3 min after 18 min 4.0
Speed = 4.0 mph

14 - 4.0

% Grade

1.5 20 25 3.0 35 4.0

10
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3 6 9 12 15 18 21 24 27
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Kattus (1967)
For: cardiac and high risk
Initial work load: 1.5 mph, 10%, 3min
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= 2 1/29% every 2 min
Speed constant = exhaust
10 0=— Sin 7-10 min
=
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T | I 1 |
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Modified Astrand (Pollock et al. 1978)
For: highly trained

Warmup: 5-min walk or jog

Initial work load: 5-8 mph, 0% , 3 min
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— T 2% every 2 min
Speed = 8.9 mph

% G@de
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Time (Min)
Costill and Fox (1969)
For: highly trained

VWarmup: 10-min walk or run
Initial work load: 8.9 mph, 0%, 2 min
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Maksud and Coutts (197 1)

For: highly traimed

VWarmup: 10-min walking 3.5 mph, 0O<c
Initial work load: 7 mph, O, 2 min
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VO2 max Hesaplamalarinda Kullanilan Formiiller

Protocol Population Reference Equation
Balke Active and sedentary men Pollock et al. 1976 VOzmax = 1.444(Time) + 14.99 }
=092, SEE=2.50 ml * kg : min™ }
Active and sedentary women?® Pollock et al. 1982 VOzmax = 1.38(Time) + 5.22
r =0.94, SEE =2.20 ml - kg™ - min™!
Bruce® Active and sedentary men; Foster et al. 1984 VOzmax =14.76 — 1.379(Time) +
male cardiac patients 0.451(Time?) — 0.012(Time?)
r =098, SEE =3.35ml - kg™ - min™!
Active and sedentary women Pollock et al. 1982 VO,max = 4.38(Time) — 3.90

r=0.91, SEE =2.7ml - kg™ - min™

Cardiac patients and elderly* McConnell and Clark, VO,max = 2.282(Time) + 8.545
| 1987 r=0.82,SEE=49ml - kg’ min™'

Naughton Male cardiac patients Foster et al. 1983 VOzmax = 1.61(Time) + 3.60
r=0.97, SEE =2.60 ml - kg - min™!

‘ For women, the Balke protocol was modified: Speed 3.0 mph, initial work load 0% grade for 3 min, increasing 2.5% every 3 min i
thereafter.

‘For use with the standard Bruce protocol, not modified Bruce protocol.

This equation is used only for treadmill walking while holding the handrails. l
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e A A S N R B S i e R iR B S s,
Siklikla Kullanilan Kosu Bandi Protokollerinde Tahmini MET Degerleri

Stage* - Bruce Modified Bruce® Balke Naughton
1 4.6 2.9 3.6 1.8
2 7.0 Jad 4.5 35
3 10.2 4.6 5.0 45
4 12,1 7.0 5.5 5.4
5 14.9 10.2 9.5 6.4
6 17.0 12.1 6.4 7.4
7 19.3 14.9 6.9 8.3
*Percentage grade and speed for each stage are illustrated in figure 4.2.
"Stage 1 = 0% grade, 1.7 mph; Stage 2 = 5% grade, 1.7 mph.
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Oxygen uptake Bruce

Balke (mi/kg/min) Oxygen uptake time
- time 55 1 (Mml/kg/min) (min)
(min) T 55 Bruce 16 =
= & time
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25 T - 153 y . |
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time 20 + I a5 g e
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Figure 4.3 Nomogram for Balke GXT.
Reprinted, by permission, from N. Ng: Metcalc, 1995, Human Kinet-

- ) Figure 4.4 Nomogram for Standard Bruce GXT.
ics, Champaign., 30.

Reprinted, by permission, from N. Ng: Metcalc, 1995, Human Kinet-
ics, Champaign, 32.
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I VO2 max Degerlerine Gore Aerobik Kapasite Siniflandirmasi

| Maximal oxygen uptake (ml - kg™ - min™) .
Age (yr) Poor Fair Good Excellent Superior
Women
20-29 <31 32-34 35-37 38-41 ' 42+
30-39 29 30-32 33-35 36-39 40+
40-49 <27 28-30 3132 33-36 37+
50-59 <24 25-27 28-29 30-32 33+
60+ ' <23 24-25 26-27 28-31 32+
Men
20-29 <37 38-41 42-44 45-48 49+ -
30-39 - <35 36-39 40-42 43-47 - 48+
40-49 £33 34-37 38-40 41-44 45+
50-59 <30 31-34 35-37 38-41 42+
60+ <26 27-30 31-34 35-38 39+

The Physical Fitness Specialist Certification Manual, The Cooper Institute for Aerobics Research, Dallas, TX, revised 1997.
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Kardio solunum zindeligi siniflandirmasi
Maksimal oksijen hizi (ml.kg . min )

Yas (yr)  zayif ort iyi mikemmel SUPER
Kadinlar

20-29 ?31 32-34 35-37 38-41 42+
30-39 ?29 30-32 33-35 36-39 40+
40-49 227 28-30 31-32 33-36 37+
50-59 ?24 25-27 28-29 30-32 33+
60+ ?23 24-25 26-27 28-31 32+
Erkekler

20-29 ?37 38-41 42-44 45-48 49+
30-39 7?35 36-39 40-42 43-47 48+
40-49 ?33 34-37 38-40 41-44 45+
50-59 730 31-34 35-37 38-41 42+
60+ 7?26 27-30 31-34 35-38 39+
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| Borg Skalasi/Algilanan Egzersiz Siddeti

Category scale

Category-ratio scale

O N

10
11
12

13
14
K
16
17
18
19
20

No exertion at all

Extremely light
Very light

Light
Somewhat hard

Hard

Vefy hard

Extremely hard

Maximal exertion

Iy
o

O ® N O Uk WNROO

16)

Nothing at all

Extremely weak (just noticeable)
Very weak

Weak (light)

Moderate

Strong (heavy)

Very strong

Extremely strong (almost max)

Reprinted, by permission, from G. Borg, 1982, Psychophysical judgment and the procéss of perception, H.G. Geissler and P. Petzold, Ber!
VEB Deutscher Verlag der Wissenschaften, 25-34.
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Kategori 6lgcumu kategori — oran olgimu

6 Hic caba yok 0 Hi¢ birsey yok

I Asir hafif 0.5 Asin zayif (farkedilebilir)
8 1 Cok zayif

9 Cok hafif 2 zayif ( hafif )

10 3 Orta

11 Hafif 4

12 5 Gucla (agir)

13  Biraz zor 6

14 7 Cok guslu

15 Zor 8

16 9

17  Cok zor 10  Asiri guglt ( hemen hemen en yuksek)
18

19  Asin zor

20  En yuksek gaba
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V02 max / Ol¢iim Metodlari/Protokoller
BIiSIKLET ERGOMETRESI
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1st
work load 150 kgm

0.5 kp
/HR <80 g5.9p 90-100 HR > 100\

2nd 750 kgm 600 kgm 450 kgm 300 kgm
work load 2.5 kp 2.0 kp 1.5 kp 1.0 kp

3rd 900 kgm 750 kgm 600 kgm 450 kgm
work load 3.0 kp 2.5 kp 2.0 kp 1.5kp

4th 1050 kgm 900 kgm 750 kgm 600 kgm
work load 3.5 kp 3.0 kp 2.5 kp 2.0 kp
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YMCA Bisiklet Ergometrisi Submaksimal Egzersiz Test Protokolii

1st

work load 1805kkgm
5kp
Bu test Golding, Myers Sinning
tarafindan, bayan ve erkekler HR<go R oM HR>100
icin farkli olarak gelistirilmistir. Y
750 kgm 600 kgm 450 k 300 ki
worzknl(inad 2.5 Rgp 2.0kp 1.5 ‘?pm 1.0 kgDm
Bu protokol bisiklet
ISi 3rd 900 k 750 k
ergometrisinde kalp atim sayisini & i i o0 o
110 — 150 arasinda yukselten 3 |
veya 4 tane 3’er dakikalik ath 1050 kg 900 kgm 750 kgm 600 kgm
work load 3.5kp 3.0 kp 25kp 2.0 kp

calisma yuklerinden olusur.
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YMCA Bisiklet Ergometrisi Submaksimal Egzersiz Test Protokolii

HR < 80 BPM HR 80-89 BPM HR 90-100 BPM HR > 100 BPM
2nd 125 Watts 100 Watts 75 Watts 50 Watts
Stage (750 kgm/min) (600 kgm/min) (450 kgm/min) (300 kgm/min)
3rd 150 Watts 125 Watts 100 Watts 75 Watts
Stage (900 kgm/min) (750 kgm/min) (600 kgm/min) (450 kgm/min)
4th 175 Watts 150 Watts 125 Watts 100 Watts
Stage (1050 kgm/min) (900 kgm/min) (750 kgm/min) (600 kgm/min)
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YMCA Bisiklet Ergometrisi Submaksimal Egzersiz Test Protokolii
Pedal cevirme hizi 50rpm ve baslangic is yiki 150kgm min (25W)’dir.

Bu testte bir sonraki is yukinu belirlemek icin baslangic is yikinun son dakikasindaki
kalp atim sayisi kistas alinir.

Eger kalp atim hizi 80’in altinda ise ikinci asamadaki is yiki 750kgm min (125W)
olarak ayarlanir.
Eger kalp atim hizi 80 — 89 arasindaysa ikinci is yukid 600kgm min (100W) olarak,
90 — 100 arasinda ise 450kgm min (75W) olarak ayarlanmalidir.

Bu sayi1 100’lin de Ustline cikarsa ikinci etabin is yikid 300kgm min (50W) olur.
Ucilincii ve dérdiinci calisma etaplari da buna gére 150kgm min (25W) seklinde

duzenli olarak arttirilir.
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YMCA Bisiklet Ergometrisi Submaksimal Egzersiz Test Protokolii

Ikinci ve Uclincl etaplarin son 30 saniyesi boyunca kalp atim sayisi 6lcilur.

Eger fark 5 atimdan fazla ise kalp atim sayisi steady- state’e ulasana kadar
calisma etabina dakika ilave edilir. Sayet kalp atim sayisi liclincu etapta 150'yi
asarsa test sona erdirilir.

Bu bilgiler grafiklesebilir. Bunun icin her bir is yuku ve olcllen kalp atim sayisi
kullanihr. Her bir is yiktnde alinan kalp atim sayisi sonuclari bir cizgiyle
birlestirilir. Bu cizginin devaminda maksimal is ylki ve maksimal kalp atim
saylsi kesisir.
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Estimated maximal
heart rate
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200
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Heart rate (b/min)

130
120
110 —

100 —
20

Workload T
(kgm/min) 150

(Watts) 25

VO2max
(L/min) 0.6

140 1 |

1650

270

3.8

12.0

1800

294

4.2

21.0

180
170

160
150

140
130
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100
20

, 80
1250 2100

319 343

4.6 5.0

23.0 2.5

(utw/q) 8401 posy




Fox Tek Asamali Bisiklet Ergometrisi Test Protokolii

Fox tarafindan gelistirilen bu vyenilestirilmis
protokol de VO2max’i bulmada faydalidur.

Testte denek, tek calisma etabinda 5 dakika
sureyle 900kgm min’de (150W) pedal cevirir.

Bu test icin varolan standart hata +/- 246ml min
ve standart hata vyizdesi 7,8dir. VO2max
korelasyonu r=0,76’drr.

Bu test ile VO2max’i tahmin edebilmek igin 5.
dakikanin sonundaki kalp atim sayisi belirlenir
ve su denklemde kullanilir;

VO2max = 6300 — 19,26 (kalp atim sayisi5)
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McArdle et al. (1973)
Type: continuous

For: normal risk
Initial work load: 900 kgm (150 W)

1980
(360 W)

1620
(270 W)

1260
(230 W)

900
(150 W)

Work load (kgm)

4 80 kgm every 2 min

Freg = 60 rom

N | I
2 4 6 8 109 12 14 16
Time (min)
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Astrand (1965)

Type: continuous

For: normal risk

Initial work load: 600 kgm (100 W) (men)
5 300 kgm (50W) (women)

180 = — M

(300 W) Zugs

1500
(250 W)

1200
(200 W)

900
600
(100 W)

300 A 300 kgm every 2-3 min (men)

(50 W) A 150 kgm every 2-3 min (women)

Freq = 50 rpom
| I 1

Work load {kom)

T 1
2 4 S 8 10
Time (min)
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Astrand (1956)

Type: discontinuous

For: normal risk

Initial work load: 720 kgm (100 W)

4 180 kgm every 5-min work bout
— 1260 <4 Rest interval = 10 min
£ (230 W) Freq = 60 rpm
= 1080 -
= (180 W)
S 900 .
= (150 W)
= 720
(120 W) |
0-5 15-20 30-35 45-50

Time (min)
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Fox (1973)

Type: discontinuous

For: normal risk

Initial work load: 750-900 kgm (125-150 W) (men)
450-600 kgm (75-100 W) (women)

1200  A120-180 kgm every 5 min work bout
(200 W) Freg = 60 rpm
1050 C—1Men

(175 W) Bl VWomen
900
(150 W)

750
(125 W)

600
(100 W)

450

= 1l

o-5 - 15-20 30-35 45-50
Time (min)

Work load (kgm|
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