Sport and sin
Biomotor Sciences (57> S pale

S93 5 Sodiboly O 98 DUl 9w (e BLI ST (Sl o5
Jd Olaz O18 50 50 018 5yl

o . " F g ¥, 7t . ! s
S 0olj & wle & Al Medh) 00l (Jo o] M)Q/;* OldeSoluw Cd peo
en sl s o805 B35 8505 05 S lial )
elblb e ol 8ils o 2355 s Ll lid )8 gamiils Y
‘;ﬁj)‘éﬁmambu‘;ﬁ:jjjéjjjﬁ)cﬁej;vlibb| Y
n sl Ghoes ol B350 S50 058 OLils
‘;ﬁ;)léimeli;:;bv.:;))cﬁﬁ,\»abfc)lrij\a .0
DERFAXAREA o Za\ja.d& ‘wwb)‘}ﬂﬁ r)l.ﬁ oSS ls “}Jﬁ:)‘éj;ucmb wK...’:J.) QLL:;- cJ:..l))\ J}Lw.ﬁ a.l.'..,.,..l)j ;;]L.'Z..;’?Zé
Email: m_siahkohian@uma.ac.ir

\YA4/0/Y8  1(ph yada AR SVAVAT IR PP VYAA/N 2 [0 g g

° 2

?
ShBain 1 ol Ol o 1 sl s 5 g Sl (85050 0 pnd SIS Sl g D15 0 (a0 S 5 e Bl 280 g ol
25 03,5155 S5 Slaekilels 053 sk 53 U Ol Bls s o a3 D 5 (a3 pnm o BLEI Sl oS 12l hassy ol )

ez 53 4Bl s a5 bl a el Ol @ Il YV e dials L Jlad Ol Do o 51 Y s st cen o ol il g
J(._?.}m__,bt_;)l Lok plol Sl alols Colis VY Bl L 1) (b e 050mS) ST o pa Vrr 580 A (Ve DS L Oy 92 s adr
23,5 13 e 5 s e et b O S5 Sl eslinad b o el s

O 53 48 &S o Cons o 2 Y s @B S0 805 s Sheetilals Siss SAd 5 e o e sSre Bl S 51 0L Laasil, LadaSls
S (or Jas Jime e Ol 4y (p el SAS 5 Al g ke (e o

G35 3ol y S5 Sdd 5 oo s s Se BLI 1 S 3500 (6 St O o ol s 1 S il s 35 yaSdaais g Sy
3 0L (Sl A0l 5 e 4S5 A (51 b sl (it el e o 3550 5 el en s G s 01 S5
Db Bl dde 555 e5le Ol Siass

cslhar L O S5 (op el D (o el o 1S0lS SLa0 ) g

23 ¢ 8o Sole 0 (V) Cl g jed ads SO s Aodio
SV g D 5 plasl (5 i IS wms O3 Ay 48 Sl ol SLaaile g el DAS
3 e Om GBIl ad ghs w53 (7) s el Sllal 4 4ty g ped e glaaal 3 Jsems sk
atml Sl B5os laard, Sl S 03 el DS wlip o i Jlaadly 5o tlisd o il Shies Lol
5 Sl S o Ll T 4y 5 SLE S Gles kgl b s s e () s bade cpl 4 (S (e
Aol (ST 5 035 (s el o elias DL o llad Ol ke Ll g ped asly (b s Sl S a5 eng el 6S
ol ol ST (8) cl el A gedasolis LIS plil &S w3 ool Sdd ¢ s G bl S

WAV Bl 5 5l NS ol /) o)led /s Sl S ) e s S50 (V)



Slaedilely O 53 s 5 e e LI (g5l oS

22 1t dled Ol Ol e b (3 ae O3St ST
Ly 28l 4 o el Dok G150 6 555 o slas Yyl B i
Dlee L 5 S o sl (D33 Ol De) o 3
D3 i DAl 53 e Ol @ b 5L

Loy

s ol Sl Sl L e Olgr 55 5 o
O3 e B WY/VA £ 0/1405 (Jw Yo/¥E & Y/0A
EV/OYET/NY 0501 b pme S 5 p S S0/ EY)/TE
3 Pl s 53 S po b [ e SAS T A
AU il i S 15 aallas 5550 gl Olgie
Ol;&@@:/fﬁ%/ﬁ‘;@i' YL O35St O ez
aan (1Y) 23 8 1,5 0 e g sesl 005 Jlab slive
s 5 (S mm 5 035 (S b (b a3 505
£ Sod 5 Al O3S assle b sl kSl
T G Sl S 500 0 Bl sl ds s (S andle
el Ly ilae acalllas ol sl plonil 15 g o5 sl
L sl oo oy Slidod G azaS 5 Sioda
(s S A esls Siisel 33 4 A el AN EEN Y S
Shas ad anad gt TSl 5 S L 1y 55 Jslize lie
Lyl 5 () S olss o anlllae I b s S b ol
53 Sl am s YooY L glas) lases 55105k
5 s Sladar Jsb g (U3 00-10 i b,
LA |3 oK Sl el dan L Cole,y ciliie o) ga 3
A5 el VA B18) b 5l ey 5 (O

03 e g3l S s 51 SIS Jpeal 5 0gesT aas
e 3 b s gl aen A e3ls s Ll 4 Galos sl
oalil 55y Soypd 5 LS (Bo o Sl o sesl
A el G Al e a3 a5 slasasT s S
33l Al s el Cell VY Gy ol b L 4l e
ol 1 O oS 5 5 Sl gla iie & by s glal o]
Vo GBaa b e Ik o,ﬁj‘p; A e 53 0l
N A |l b me O5S] ST Ay Ver 5 4s (A
a8 s BB I b blae e 5 LB 0L 5 (1)
S 03 Jeen s S e el IS0 Dler el
Lol il Jeols cola VY Bl U Bl d> e

A Bae O5S| Sl dos Ve 54 A (Ve Ol

k5L>J)L5“’J“3 W}j&)g‘}bﬁ&‘jm Q‘J;\ “‘j’.“
(0) J‘)U\g&

O Sl 5 ame olhe S5 ek (S5 eer &
s ey S Sy 4 Ysame 5 el 3 b
Gl 5> Sl 5 e gl LS5 e 2l S
Sose sl a sl sy Ll e Gl &S esle
(oo slaady wsle (5 slawd; s 55 Js 38
(S5 pole e led IS Ol (3L i 5 Szl
Gl o bl 5 Lol plndl e il (IS
5o lm st G5 el e e ISUAS
e (Bl bl Al JSGs LT o
s hol Dlpl BalSS slass b o e ks S 0L
Lo OB elmil o 5 (el e Garlme )3 enlindl
s Sl 4 Yaame Ol Ay 5 el el S Ol
R o 1 N oW A Q IS
G g Al i e e p el Ol S
Gt oS daly s b dl Gl LAY e e S
by o)l 5 S8 S5 el SAd 5 e
Lo s s Dol s 53 4 S s i o sSas
Er b s o dipn SO s Dl STl esls oL
Utre Ol a5l DB oo Ol o0 il a8 Ao s
55 S G 3ym 5l ke s (1) sls il Aoys 00
om oS el (S8 s 3 G Slasl s s
sladld Jb 55 opar a4 i DA s e
a byt e ola o a slandlas & Ok Ll i
S ol ol e3ls Ol Gy Slosl s Jse s Oole
i S My SR e A 53 el DS S
Blge & ol &5 Jb A e g 285 05 o
ol Sl b sk s Sl l ssde ke
Aoz Av i doys Ve 3l cp el Sdls ST s Al
Ol o3 A s Ao s Ar Sl L 5 (B as OS] ST
Mo el adds L el po bl Rl it S
G el DA e e sSee dlaly LTSS
2 et g Sl e LT s Sle S
U ol adlas 5, cpl 5 Sl il cilkshe slads
dsb 03 el Sl 5 ez o LI g3l oS s

R T N 2P NC AN TSP

(Y’Y) \vay f)t.os.b'})\.e /AR &lﬁ/\ wl.a.&/r-ﬁé JL«

S pihe 5 S50



Oan 5 Ola Sl b ms

Sl 53 o s kS S Olie ay adds 2 53 5 odd 65,0
b e Sy ad> o a0 555051 b il 2l 58l
OpemeSl Aoy Ver 5 cAr Ve L Jblas s 5 S
Sla [y, sl dsb 55 s 5,50, (VOzpeak) b as
Sl a3 YW U Y o aes sles slaedilals 053

J..Nrtla.,;ljf

S s 5 51 Slags S 051l

(S e Olsie any DAy oz dod 35500 6
S . R B R TI S BPPR GV JESLIRRY
ool Oy b Sl 3 L Se31 i pll O
03 e 3 Sl (s 0355 8 5 D30 i) 238
A e oy WSS 8 S LS (oS eIl gl
clw QBYJJ._»G'_W&J%-;\ Dl bl sy 25
gy o Calis (S el 6l S i8S
adslee 3l eslil L 0 JEo il eslinad e Jus o
L0 e o OV 00) s e SV 5 058
iy 6l OA DY) s ailns (5 o slra 31 oalizal
(S s el (Bl Ol O e 6
VIS e Ol S 5 5 S e s T (sla ke plad
0355 el ad (g Se3lhl el ands o AT 5l el
Sz g (R0) 8 mpe 2 (S 508) 035 038 el 51 5
L09) sl
55 4 o
4y VO, s 3l eslinal b dla Ssa51 3 juae (5550 au3a
A e S S s Gl (28 A sl IS
) XS o 5 (551 IS kS g LB B 05S
VCO; 5 VO, jl sslicul Ly 00y 05ST G yeze Ol e (V)
sl ol 5l s Jals il 5 A (5, S o3I s
5 oSl Sl lesls Cas 55 (gl (TF LYY YY) U dslses
b il sl sy 2 gl A eslizad 50kl 5l il
o a5 sl bl b IS5 51 G 55 0l
oslizal 5 S (slags ;S o3l b bl Jobos 05051 51 3
S S By s i o et Ol S
A5 ol Sl slaesls 5l g besls s 53 .(P<0.05)
Sle Olge 4 5 A eslizal Slaelbels e IS5, 5l K

Ly ain B0 gl oS il s |

el Losesl gl dsb s s oo el

3z 2Kl 59051 (sl 2l s

0 e amy L s gasl il ¢ Jes 5 (555 Oss 3l J3
QHJT.LA;&\PI}MJM;&&;) aads
2 A S W e Ly 038 oS aids Ve Sl dm e
@:uﬂ)s.ﬁjl}iuﬁh O v i by cel
Sl )3 ag kS A o 5 Ao T s
e s a3l B ol il sl IS5, llas
b an O3S (VE) Sy 45 OT) dow  Silelg
Ly b0 Jols 53 (VOO) w3 15 4nSls 5(VOy)
s SLaslS o a o oS Sl eslin
PowerCube-Ergo, Ganshorn Medizin Electronic GmbH, )
Josdly s U gllae o&as ool Al (5 865101 (Germany
5 A e o dlS Ol gl 5l s O elijle oS s
e oS Tadome i3 Ve (gl eslinal 3l e omen

SLas e ol Osa51 dsb 55 VO, Slike o 5V
Sler 5l S S s an S ks VOpeak e Ol ye o
L VO, L3 ol (i) 1 sdalie s o551 53 55 sl
e ol L (2) 1013,5 15 S G153 5 5
Lo ol iy BB 0L sl () /Y 51 SNL
o ooyl Saolly (5) 5 tw— YYo Walas dojs)ee
ok (s s s Jsl Akl (OY) S0sesT Lasis
(s 5 A e (8 aelS I3 e S eslinad L S5
S OgeeS| e o S S w56 Jo 0l 3
S Sl Ay e 5 il 31 (VEIVOY)
Sl OF) il ol on 2ol oo L (VEIVCO,) (s 5

ol QT)AA_SQSH_J:.EJQ\)_;;«__{‘C): PRV

S g e a2l

)'LweJJLeb b.\g‘g.: ‘SLAJS?‘gﬁ:
‘)L_wa.l._vbb Od 92 L;L“Jg:}jl )\ &ﬁ rl}u‘ )‘ J.B
j\gg_ij_h.l_}:;rj_f@b\' QJ._Nx_guu_;;Hﬂ

\Yay QU‘QU}JL@/\Q &Lgc/\ Ula.-':':/r-&é JL«

S e phe 5 SAoss (FY)



Sleetilels Ol s> Sl 5 ez o BLISI (5l oS

uab ww}&ku)\.uaéu&ﬁ‘uwimku)\w)ﬂ
5 e S 5 a3 sl Gl Sl ol ot 5 0 g S5 Sl o2l b oy el DS
L

Sl oM Sy se ) Jade o La&-.s_,»ﬂdiljjﬁ)”é

Ll 0

b S39037 (L3899 38 9 SN o5 F SBT3 Jgu

3 bt Bf 2l § yuilo gt

Y1/-A2Y/-A (JW)

1YY IYA£0/14 (50 (SHlw) 48

10/ 2Y/YE (P55 o) U39

INRZIN (Mo d) O 9

e lovEYY (o0l p 5 8kS) (27 9 0995

£Y/orr/1) (4aBo/p 5ol yud (M) (B0 O35l S M0
ol LY sl 53 3 peae OS] SIa= Aoy Voo 5 0k b il IS 5kl Gl sl 5 Sl
R S AV Lo dsb g S5 pslie nle

509031 (059192 389 § (50 ;hos (S o O 31Slis! B il § (psSlo —F J9ur

\=s q. A- ' 00 OS] )3S13a Ju0)d
VAV =2 VAY.) &/74Y/-¥ A/AALY/EQ \Y/-AXY/\ D (,xnyg)omubmm
A ZARESVANy VA/PYE- /A0 q/YvE-/7A A/dNE- /D) (el 39 )iSea) O39S e yum
Yoo /YEXA/TA VA-/-q1Y/vY 109/0¥17/¥\ VEN/-YED/AE (aiuBS a3 316) B b yuo
EY/OYEY/\ EV/YYEY/-D YO/YALE/X VAL EAVAR ,_,L,,g) RELJO-9Y g}ﬁmﬂ[w_a
(Q135/ 0 )5 gl / i)
YA FEES/VY YV/YVERE/EY FEMYVEVAANL  APFY/S2PAANA (B 9has) )03l ddayd JS
Mo otes sb @ biae S5l e 5 Ok So e wapn S Ohss e Rl L e sl 0L b il
) 5 503) 350 0l b Sl j2alS or oesSas LU L e ialS b Ss g3l baas (g5 5]

() ATV 5Ll 5 5ler NS ol /) o)led /s I S e 5 Foos



14 - —o— V/elocity - 1400
A XXV XX i
13 - ... &+« Total Energy Expenditure - 1200
- 1000
12 A
ONgS e 1 - 800
(celo 2 y2oskss) - 600 55l ez S
10 - (6)Jl55J-:S)
- 400
9 00.0.... - 200
LY -
8 0

% 70Vo2max % 80Vo2max % 90Vo2max % 100 Vo2max

SByan G391 Ay 3 g BNID T g e Bl - I g0s

0S| S doys Vor w doys Ve 3l oy T Ol
0 4 adds VYY 5l s Ol e JfalS Corge B e
Oy e Jals a8 Ul enls OLAS 5ad cpl 53 4D 4dds
ot s S5 @B Sl s oas I L o
3 oenss ot e Sae BLIE ) 5 AS e CaS Y 4z s
e aaly el o ed a5 b (VE) a0 o
alas 53 (e O05S) Dljn olol 2 (o3 DS 5 o

Wl ol esls OLAS 5

VE min = 0.3866 (V0,) 2 - 37.089 (Vo,) +895.19
(R?=0.6994)

s ks S Gl sl Ol Gdew ol @L:.Z

Lo Ve 5D wS ooy aaldl Ao s Ve Ol o (O 93)
O eS 4 Odi g3 Do (2 me 35St ST Ao )3 A 4
Oeed b e S 4dds oV 4 i3 WYY Sl oy Cias
Lo s Av ldo,s Ve Ol 4y o el S &S Sley oS S
Sde (LS o lhg Pul58l B e O3] ST Ao 3 4 4
03 STl e JaalS wdds YT o4 aids oV 3l Qs
O5eSl S Ap s Vo as Ao s A 5l el ol
0 4y aids YV 5l O Oloy e sl lssl 3 s

4 ool DAl Gl 0 S b 4 el als aads

200
180 -
160 -
140 -
120 -

g e 100 -

() 80
60 -

20 -

25

(addolp TolS o] Le) (B rse oS o

Py O3S w0 0 DD 9 o2 Ly g BLISI Y Sl 908

> S S5 @B 5 B0l S e el D
:J&S& Cond r}:

VE min= 0.0225(HR) ? - 9.4672 (HR) +997.91
(R?*=0.7926)

el 2 S Sl e S s e o Dl ets S
Aoy O eas wlis ‘sﬁfda DB g 30 I3 0L LS

3 e Om S BLEEY Slaged) ol B e O35S

\yay DLL@U}JLQ/\* A.%Ll‘é/\ Uu/rﬁb dLﬂ

S e pshe 5 SAoss ()



Slaedilely O 53 s 5 e e LI (g5l oS

200 -

180 -

160

140

120

GRgs e 100
(aa3) 80
60

40

20

0

220 240

e ul—')*a) 488 )8 4—‘;“)

B Gbpo g (e ox3 50T DD § R L weSxe BLIHI T 515908

NP axg s 126 Olie @ el e 5 ke Ol

S

Ol Sl 5 ST oS Lol Ol (i 5 g skl
SR e en e A5 s, S dsb s B
SLadld (L5 5 ea 4 LS 0 Iy Jals (s
Ot 5 iy (et Dde 20581 L Obosan S sl
FS 0 esle s B 0L ol sk 4 apd e ol
Lseop Vb Jlhe 5 90 ad)y 05hle G5 osle b aslie o
ol S s L8 S s (TE)s 53 e plamil YU o
e B Ol S Ao ke o Lsls 0L 01 Rla s,
Yok Sl Jsb 53 el S S0ke 5 nl Sl
A3 oshe el b gl Soletes j5b 4 o
S ol aal Vb s el 5 dblee e i
e (S5 Slapiens Lo B 4 58 oS
L s 4 S5, O Dol 5 sk ser (0l 3 gl 2
b das . R ey el Kl s

Y0 Y55l Sas 1) HICa5 55 Colad anlsl il g

O5eS1 Sl Ao 53 Ao alae s b cJles Jsb s
25 el b VL L bl (e
5 a0 O3St Il s (TN TE) S e e
5 oemd 8l gl Gl Vb e (gl LIS el

@ oadds a5 O YU wus L Oy dab 5o O g el

S5 4 g S
Jsb 53 (el DAd 5 e G esSe DL S5l S
ARS8 A B Slee il sla0ge
03 &S 1z oS edalie Olusl 53 Ol o oS ol Sl
e e e 5 opl Gl S sk 4 ol G
Sleiss 53 oo aw dgb 3 AR LT O el ad VYA
G opl 4l a5 L ol b e plail 4 e
b cdelys 1l 4 0l Sl s a5 ARSI Lo )
e Olpe e D LI B el G s
Gl y poiin Ol 4 (p el on Ol S 2 1) Jitews

2313 513 allas 3 4o

O3 Lo ) ped Dbl &S Slaj sl QLIS Gl il
Aoss Vot a byan O3S Aoss Vo Sl (e 5 S5 &
o 03 S35 Db SRalS il o SRl B e O30S
Oy wde JalS cpl das oo (0493 Oloy de) o el
obe b s w1y B 55 4y Jals O
doys Vov Aoy Ve Gl el ol &S Gl s
AL el e L 4 (B ae O5ST ST
@3l SRl Dl e (5 anpa S eSS ey
0> s DA e G eSs DL (pl s
&b L s e Glder w5l Glaelly sl IS5

qwﬁaucudlﬁ.ﬁwgﬁ;}>q-):d§wﬁ)

(Y‘i.) \vay f)t.'.s.b'})\.e /AR &lﬁ/\ wl.a.&/r-ﬁé JL.«

S pihe 5 S50



Oan 5 Ola Sl b ms

s Jeb s Oolae Sl e, (’“]““ 5 s
o Gles Sk Ol wde s Ol pan eladd
Jll ws s Sl ks & S e sbass sk
ol S Slasl gt (M) s (Ko s
LS o Jlsl adiplosl sl B 5 3L s 1) e slas, 550
gMQM}\«Swlujbwlﬂ@;ﬁLulé
53k e a5, olas) e
ol OV g e Olje @ 355 55 0 Sl pree
el 51OVl anly Jled Soae s sl A 5 S plie
o VU e 5y e (S R Ol o
o e Odlae 5l &S e slas, el 5 (FA) 543
G oopin ol opde dlol 550 Slael
st e ol S Ly IS ae s S
Lobaanl opl osds oMlae conl Coge Llg e ol
boodiss dsb oo (St G e ale dalpd
Ol o dspo OLE 5 313 iyt s cdlises (sla dls
By 20l G55 0k 0l 6 S (S lid
s LT 5 e d xS b glap e G b S
3 2o Gl SO s sl eslinal LS (B G ey
53 edpdoe Olge 4 Olgn | (K58l ed glaslid Sloms
ke Gl L G S ey D3 5 el Sl Gl
W dles by oas SVsb 5 b slacas 5 Odgs Ol
o esdlay S e Ly Sl ks B Ol sl
B Ol pb Rl Ol 008 2l o el plandl Soke i
BB s s Fhn b (Fs e B G 4D
Sl banlie 5o Y wus b placdll s Sy e

() Col S ode SNYb

Sbagaly o3 sl (S3ddssd Jelss 5 besnle 5 8
ol 833 il el S 4y s B 0L
dde W5 e ol ik gl 5,8 o Sl Jl ol L
N W B N D
Sl OLSa,5 5 Olee aen sl (nsed ol Glapnne
lawsed sl Lol rash 5o ax STcwd age sles
ol b ek Lol 1 Ul Oy 013 50 51 L5 Y asllan 3550
Al lr Lo el el Gl ml J
Sl ol el e el Sl L S0 SVsles

33 ol G il S0 Sole il gal s

Ot Sl s a3l 5L 05eS) A B 51 i
S5 el Ll 5 sas Oy Slacdly 55 sl 0,03
Av dsles S5St uSL IS5 Gl s (LS 1yl |
53 (YY) 550 dlge 355 Kb, Lt gl do 3 40 G
Ll es Ok il il wlsl 2l oem S 55w
oS e s KS el ) S, 5L s se OS]
51 Ll s o Dlae (gl 3 0 ot O3lis
St ST S L 3555 Tl 5 S el 1 5l 55
ol s s el b wlsl 4 B el axlpe VU
(T8 YA) dy o SUlely Sl ay S35 ,5 o5 el Sl

S (s OS] Sl Ao A0 Lok (g
o L 9ok DL 5 es g e e 53 Sp S
5 oodd Bis U5 ol s S e o)l 655, olas!
o il e axlse K0 b SVsb s 4 VU e e
s @V Dl sk 4 SOl gladshe 5 S5
T e RTINS e g R C I T
P B e Fl ol S 20 G e S e
S ol 53 s Ul e 3 el S e
S3A S A Ve BT Dolee J5ST S L IS5,

Y ) &S oz 1 0s (gl 5L 5,50

sl b pae O5S) Sl Ao s A Lok 8 Sl
SYsb sbadls gl K 0 sl sl
U S E RN CCHCON P IRV SR Wt gt | PP TICIN o
Sl esl o B dlas 55,8 e Cld ey J6 b
L S b 1y 5 3,50 55 Aeys A0 B Sl
A Jsb 53 G5 e w8 Sl s
4 (YY) ced el bl SV il 4 O s
S3A aur S bl Doy GVb 4 ar s L (e
L3 Ol (cdled & ol o ((VE) VL L s
adss J3,SU8 Ltd aS ol gl LS e Iy el 0
Ol Jyj,la L;Léng_jb‘)C,.;Laﬁ ui' d)la BE (Y‘O) J}MJA

(Y8) s5d 00 il g Sl

\Yay QU‘QU}JL@/\Q ‘glﬁa‘/\ Ula.-':':/r-&é JL«

S e pshe 5 Ao (FO)



Slaedilely O 53 s 5 e e LI (g5l oS

0 el Sdd il el e S e gl B
Mg 4 S A S slgdn Jb Olsr Do o
oy il La5Hs laand, Oluse 5 0L Gl

.J}J C;U"\t“‘)”l}:@ ‘_5':‘./\?4_5_53 oy

P g PUA
Sl S G gla gasesl alS 5 Al OB an

S ramer s e el p 1 ol e Slles
oSl 355 65 s) s 5 oMbl ST 5 8 slasas

Shas als D13 OG5 5 Ol Sl 5o 1) ke doles
LS s posadn il glaad; o 58 o
LS 5 dode Sl Ll o ke 5 53 il slaacd,
Lo 53 0 Ol e diles 5o ol Sl esliad Loy all
Pl 2 e e G L 3 a5 AT
T T T VR TOC ISP IO
wr Gl s 03 s e Sdngd et Olpe
e il 4 odd 55l alabes Sl eslizad b L5 e Ol e
LIS ook ol 500 1 Jlad Ol Ol e O s Ol

hily S 350 S e UG ol adllas 8 4 ax g

HownE

10.

11.

12.

13.

14.

15.
16.
17.

18.

S e Sl 5 S5 s sl G O 5 S R S DS e G S

(2Bl i wle 53 5 AS o xS Y ar s S S

&bw

Bompa TO, Buzzichelli C. Periodization-: theory and methodology of training: Human kinetics; 2018. 67-81.
Baechle TR, Earle RW. Essentials of strength training and conditioning: Human kinetics; 2008.102-111.

Bompa T, Haff G. Periodization: Theory and Methodology of Training.: Human kinetics. USA; 2009.102-123.
Laursen PB. Training for intense exercise performance: high-intensity or high-volume training? Scand J Med Sci
Sports. 2010; 20:1-10.

Wakayoshi K, Yoshida T, Udo M, Harada T, Moritani T, Mutoh Y, et al. Does critical swimming velocity
represent exercise intensity at maximal lactate steady state? Eur J Appl Physiol Occup Physiol. 1993; 66:90-5.
Cummins C, Welch M, Inkster B, Cupples B, Weaving D, Jones B, et al. Modelling the relationships between
volume, intensity and injury-risk in professional rugby league players. J Sci Med Sport. 2019; 22:653-60.

Lloyd RS, Faigenbaum AD, Myer G, Stone M, Oliver J, Jeffreys I, et al. UKSCA position statement: Youth
resistance training. Prof Strength Cond. 2012; 26:26-39.

Seiler S, Tgnnessen E. Intervals, thresholds, and long slow distance: the role of intensity and duration in endurance
training. Sports Sci. 2009; 13: 23-31.

Basu A, Sanchez K, Leyva MJ, Wu M, Betts NM, Aston CE, et al. Green tea supplementation affects body weight,
lipids, and lipid peroxidation in obese subjects with metabolic syndrome. J Amer Colle Nutr. 2010; 29:31-40.

Yoon B-K, Kravitz L, Robergs R. VO2max, protocol duration, and the VO2 plateau. Med Sci Sports Exerc. 2007;
39:1186-92.

Unha F, Midgley A, Monteiro W, Farinatti P. Influence of cardiopulmonary exercise testing protocol and resting
V02 assessment on% HRmax,% HRR,% VO2max and% VOZ2R relationships. Int J Sports Med. 2010; 31:319-26.
Midgley AW, McNaughton LR, Polman R, Marchant D. Criteria for determination of maximal oxygen uptake.
Sports Med. 2007; 37:1019-28.

Binder RK, Wonisch M, Corra U, Cohen-Solal A, Vanhees L, Saner H, et al. Methodological approach to the first
and second lactate threshold in incremental cardiopulmonary exercise testing. Eur J Cardiovas Prev Rehabil.
2008;15:726-34

Albesa-Albiol L, Serra-Paya N, Garnacho-Castafio MA, Cano LG, Cobo EP, Maté-Mufioz JL, et al. Ventilatory
efficiency during constant-load test at lactate threshold intensity: Endurance versus resistance exercises. PloS One.
2019; 14:39-44.

Jackson AS, Pollock ML. Generalized equations for predicting body density of men. Bri J Nutr. 1978; 40:497-504.
Barnas J, Ball SD. Validation of a Skinfold Prediction Equation Based on Dual-Energy X-Ray Absorptiometry to
Estimate Body Fat Percentage in Women. Measu Phys Edu Exerc Sci. 2020; 32:1-8.

Siri WE. Body composition from fluid spaces and density: analysis of methods. Tech Meas Body Comp.
1961;61:223-44

Rudnev SG, editor Body Composition in Athletes: History, Methodology and Computational Prospects. Int Symp
Com Sci Sport; 2019; 71:221-225.

(Y"\) \vay bt‘-d.b'})\.e /AR &L‘%/\ AJL:J/VJ%A JL«

S pihe 5 S50



Oan 5 Ola Sl b ms

19.

20.

21.

22.

23.

24.

25.

26.

27

29.

30.

31.

32.
33.

34.

35.

36.

37.

38

40.

41

43

Siahkouhian M, Esmaeilzadeh S. Comparison of serum C - reactive protein in young soccer players and non-
athletes. Biology of Sport. 2011; 28:75-81.

Hall C, Figueroa A, Fernhall B, Kanaley JA. Energy expenditure of walking and running: comparison with
prediction equations. Med Sci Sports Exerc. 2004; 36:2128-34.

Stoedefalke K, Hawkins MA. The accuracy of the ACSM prediction equations, for determining walking caloric
expenditure, in college-aged males and females. J Am Col Health. 2020;76:1-4

Barbosa FP, Silva PE, Guimardes AC, Pernambuco CS, Dantas EH. Prediction of maximum oxygen uptake through
incremental exercise testing using ventilometry: a cross-sectional study. Bra J Phy Ther. 2019; 45:112-131.

Braga ACM, Pinto A, Pinto S, de Carvalho M. The role of moderate aerobic exercise as determined by
cardiopulmonary exercise testing in ALS. Neuro Res Int. 2018; 88:23-28.

Esteve-Lanao J, Lucia A, Dekoning JJ, Foster C. How do humans control physiological strain during strenuous
endurance exercise? PloS One. 2008; 3:117-152.

Noorbergen OS, Konings MJ, Micklewright D, Elferink-Gemser MT, Hettinga FJ. Pacing behavior and tactical
positioning in 500-and 1000-m short-track speed skating. Int J sports Physiol Perfor. 2016; 11(6):742-8.

Bassami M, Ahmadizad S, Doran D, MacLaren DP. Effects of exercise intensity and duration on fat metabolism in
trained and untrained older males. Eur J Appl Physiol. 2007; 101:525-32.

. Gandelsman A, Smirnov K. The physiological foundations of training. Moskow, Phyzkultura | Sport. 1970. 19-30.
28.

Fryer SM, Stoner L, Dickson TG, Draper SB, McCluskey MJ, Hughes JD, et al. Oxygen recovery kinetics in the
forearm flexors of multiple ability groups of rock climbers. J Stre Cond Res. 2015; 29:1633-9.

Kodejska J, Michailov ML, Balas J. Forearm muscle oxygenation during sustained isometric contractions in rock
climbers. Acta Univ Carol. 2015; 51:67-75.

Hasanli M, Nikooie R, Aveseh M, Mohammad F. Prediction of aerobic and anaerobic capacities of elite cyclists
from changes in lactate during isocapnic buffering phase. J Stre Con Res. 2015; 29:321-9.

Hirakoba K, Yunoki T. Blood lactate changes during isocapnic buffering in sprinters and long distance runners. J
Phys Anthropol Appl Hum Sci. 2002; 21:143-9.

Bompa T, Buzzichelli C. Periodization Training for Sports, 3E: Human kinetics; 2015.128-139.

Zatsiorsky VM, Kraemer WJ, Fry AC. Science and practice of strength training: Human Kinetics Publishers;
2020.78-95.

Welcker J, Speakman JR, Elliott KH, Hatch SA, Kitaysky AS. Resting and daily energy expenditures during
reproduction are adjusted in opposite directions in free-living birds. Func Ecol. 2015; 29:250-8.

Kohn N, Toygar T, Weidenfeld C, Berthold-Losleben M, Chechko N, Orfanos S, et al. In a sweet mood? Effects of
experimental modulation of blood glucose levels on mood-induction during fMRI. Neuroimage. 2015; 113:246-56.
Amann M, Romer LM, Subudhi AW, Pegelow DF, Dempsey JA. Severity of arterial hypoxaemia affects the
relative contributions of peripheral muscle fatigue to exercise performance in healthy humans. J Physiol.
2007;581:389-403

Amann M, Dempsey JA. Locomotor muscle fatigue modifies central motor drive in healthy humans and imposes a
limitation to exercise performance. J Physiol. 2008; 586:161-73.

. Calbet JA. The rate of fatigue accumulation as a sensed variable. J Physiol. 2006; 57:5-11.
39.

Billat VL, Demarle A, Slawinski J, Paiva M, Koralsztein JP. Physical and training characteristics of top-class
marathon runners. Med Sci Sports Exerc. 2001; 33:2089-97.

Cottin F, Papelier Y, Durbin F, Koralsztein JP, Billat VL. Effect of fatigue on spontaneous velocity variations in
human middle-distance running: use of short-term Fourier transformation. Eur J Appl Physiol. 2002; 87:17-27.

. Jeukendrup AE, Craig NP, Hawley JA. The bioenergetics of world class cycling. J Sci Med Sport. 2000; 3:414-33.
42.

Joseph T, Johnson B, Battista RA, Wright G, Dodge C, Porcari JP, et al. Perception of fatigue during simulated
competition. Med Sci Sports Exerc. 2008; 40:381-6.

. Eston R, Faulkner J, St Clair Gibson A, Noakes T, Parfitt G. The effect of antecedent fatiguing activity on the

relationship between perceived exertion and physiological activity during a constant load exercise task.
Psychophysiology. 2007; 44:779-86.

WAV Sl 5 5le N8 ol /) o)bed /s Ja S ) e 5 F0s (V)



Journal of Sport in Biomotor Sciences, Volume 19, Numberl, 2018

Quantification of the relationships between volume and
intensity of exhaustive treadmill running in active young

men

Marefat Siahkuhian'*, Leila Fasihi®, Aidin Valizadeh-Orang® Lotfali Bolboli*, Abbas Taghizaeh-Baghi®

1. Professor, Department of Exercise Physiology, University of Mohaghegh Ardabili

2. M.S, Exercise physiology, University of Allameh Tabatabaii

3. Assistant Professor, Department of Exercise Physiology, University of Mohaghegh Ardabili
4. Associate Professor, Department of Exercise Physiology, University of Mohaghegh Ardabili
5. Associate Professor, Department of Exercise Management, University of Mohaghegh Ardabili

Received: 2019/12/26

Revised: 2020/04/06 Accepted: 2020/08/15

*Correspondence
Email:

m_siahkohian@uma.ac.ir

Abstract

Introduction: Quantifying the relationship between volume and
intensity as key components of training is a precise manner that
is complicated for most coaches. The aim of this study was to
guantify the inverse relationships between training volume and
intensity during exhaustive treadmill running among active
young men.

Methods: 32 active young men aged 21 years selected as
subjects and completed four exhaustive treadmills running in
the four separate phases at 70%, 80%, 90%, and 100% VO, with
at least 72 hours rest intervals. The inverse relationship
between regressions.

Results: The results showed that the inverse relationship
between volume and intensity of exhaustive treadmill running
obeys a second-order polynomial regression where the volume
of exercise (VE ) is a function of exercise intensity (El peat/min)
(VE min=0.0225(HR peat/min) > — 94672 (HR peat/min) +997.91).

Conclusion: It can be concluded that the inverse relationship
between volume and intensity of exhaustive treadmill running is
non-linear and the fitted equation can be used to predict the
volume of exercise based on the exercise intensity among active
young men.

Key Words: Exercise intensity; Volume of exercise; Polynomial
regression.
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