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1. Respiratory Muscle Training

2. Rating of Perceived Breathlessness
3. Rating of Perceived Exertion

4. Strange Index

5. Pike Inspiratory Flow

6. Inspiratory Muscle Training
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1. Saturation Arterial Oxygen
2. Inspiratory Muscle Training/Respiratory Musle Training
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1. Body Mass Index

2. Power Breath

3. Medical International Research
4. S-Index

5. Pif



IR e OIS (0 o oy EUS )1 50 00 AL (5o 090 S i

oy polaiSl Sy pei b plejen JSba wda e Saed ] 093 (S gle 5550 (Figs
20 (Ul G5,8) w515 sleosS sy YO+ glis)l ;0 "(R2M) (plile b coliiuwlans jaygo
Sonle llyd Gagh (nl ;0) Ol Gbl @ly 5o,z n Gl ned s eeksS YO Lol
VRV s e b (el 428,513 Lo e 500 0 Y0+ gl e
s gl 50 (Sui) atae Hlea Soeds g (as (0 and> VP 1SSl jsba) atan )0 seglS
Aalol g Gl glas)l ,o ze) slajs, Laid (nyed anda 4w G2 Gl jo el 5 W) o
sge V0 e b Sel) o) 50 Al YV O jg0a 5 L gl o Slo ol jenay Sl o3
Slapz> g Sab b (Sotegdl 5 (5508 (So o Flitul Sloyed | (oS5 5 &S (pas VP
ool ez i 0bL 555 oAl e Selo T (o 8)lads o) wio S 1z gy gl
o,Soe sl 9ol 5 g £l ;0 SPO2 5 oo wlae slaasli (eaiol g, Gub) B aigs
o Sl S35V widges 2l 1) (wS90)9) 6y V¥ o0 lawgie gli)l o yie Yooe (0
Szl cazr 0 Ll Tomly 5o 5 )l 5o nped + i) o (S5 & g0t Slhae Sl el
Yol e il o s 2Slgs o (00 SDLae a5 5,08 iSTas) SIndex loul AMT (s o5 &l ys
s A (5 5031l I _inges] (bl o MIP oo ,Lid iSTa Jolao 45 aims plovil |, po Jae
595 55 kS Opgods s (o L LSS Y ol (IMT 5 J285) 05,5 99 52 sl (nped SS9
=0k GRIBILIMT 0950005 121 59, cuin (b g (ras (n o3 5o g e (ryed 5l D)
3wl b Gl g ol aslel 1) 093 Slo pes SINAEX Go )0 B b ¢ g ain 2 o)LL o
B 51D b 55 LS 05,5 Sliz o5 e 8 (e 4280 o ol 3 (S S3Lde 5,05 il
b is OMae & ud 6l e b Ll al a5 C8 8 sl ses JLad iSTas ws s
Si g Sl 5o plite S5,8 S 0p,S il onileS jshiten 5 5 o2l IMT
5 (s Sladr (b oS cwl [S30LLL (9 8)led Jgaz) C85 &j9e Sy, slaalslow
OB IS S 0 pgat(nlyd a5 005 (wiis sloygile o Shos (53 2Vl Sl Cenilyi g0 SIS
L g oozl e Oya0a SPO2 b5, o Lol oliws b )15 8950 L 55, 90 Soway 8 3l
IShay 5 aaBo aw Oowdy e oS 21 (o o Ll caSSl ols 1,8 L e cnST L 51 oolasal
2 Jos onl oS Canl SSaei¥ 08T O g0 gl po L g el colinl ll il s eanlss
plosl (ailjg) Sl o & el 5l (2L (oS (slo e (5 2T 53T 2alS) s UL lel
S by oo il - i 55 sligadl 5 Lnosls o slaiay el

1. Running at Middle Distance to Marathon
2.LHTLH
3.cmH20



\yag ul.o.wab J¥ e)l.o.»i': &)’)5 6)5“5")“3 VoY

e ol SRl 8 5 (PSO.05) (s lsbine mhaw ;5 Sg,iigr (ol 03] 5 (o895 0 Jole
039 B (o) g sla goge;] Slasiin jlae izl g (1 Siloe .o ool 'V &S
el o0 00)5] u& 5)Lo..i'4 Jﬁ"\’ 5o (‘5:..\; 5&53 ua}Lw 9

(Olero Bly2il £ 1uSilia) 095 10 50 W Fog05] (60 8 Whasiuo (550l hmogi ) Jour

BMI 039 o o i
(&ror0 3 py5gke5) (55 9S) (s s35lw) (Jw)
YV/-£YQYO FYINED N E VVAIFEYY/ A YYIYENSIAD IMT o5
VANEVALY RAETRS) VAYIYESEIYA YOIESFINE S 09,5
Y NEOY/Y FEIVEVO/TS VA-/f28-/YY YEXYERVNE Js

015 (5 (5,5 e Jole b gy (slo it il 31, S 5 Sa3ladl sl g ol gl
Sl 03,5 (6 )8bino ;o83 (09,5 &5 9 SS9 98 51 S r0) loy yo Yov e (590 5 Shos a5
09,5 (e (S ol glas aS 00 o 1 Sl 50 Sg,ig s (903! (T10=838.65, P=0.01)
EMae @508 sl pxio (6 )kl oy o uizmon (PS0.05) 5,15 0959 (duoyd YIEF) (0 pa5 g J S
ooy Job yo lolias juss )5 0)Ls (T10=7.33, P=0.02) oo ;b > 4(T10=26.13, P=0.01) .o
Iy lolins glas o )lge 5l plaSd jo oodss Qyo)'T Lol «(P<0.05) 590 glas )| (6 0,0 28,5 1,3
e &S 59 ol Silo g)lel mls (oplpegdle (P20.05) olas oyLis oy po3 g JyuS 09,5 (o
ooy Jsb 50 oy 8 5l plaSze ;o (T10=0.643, P=0.44) o> 4 (T10=1.31, P=0.27) Sp0O2
(P20.05) 04 cad 00line 09,5 50y (5 ol gl g ol ailas (g loline yuss

Ll p ) G ped Gl )3 gy sl peiie DS Jlons Blyanil g (i Sles v B)led Jgoz o
sl 0l BN 02 y05 g J 7S 09,5 55 (S omle

1. SPSS21



g U i Y
3 Lk

reryr T i A A A AT |
el R N
e fods fzods
rrtin® (fme =Y.
] riiiaai] —_e
Al B0 T - -
NAONIS %0s 1T IR P i =
X1 Yo o s g b AT%N e LT I |
=
Ay v F T el e ¥i ¥i 41 o1
— r— T —
s b s oo T T
S 5 5 - 5
K o et s
A = grie : 3 RN
fme e —
.. ; — Y — S e — T e
4y — = - | ] B
- y = ; P = ol g, o
3T o . .
i 1 T I e 2 | A e e
|

oo LaiS o yoi ol yody U551 50 (00 WAL () o 0)90 Sy i

\.¥

(= i)

AR L 3l

it ol O ol

Pty 2.

g onl e

& 5

o e i
LF

oF ey My

F oy ity




VAP Hlawali FF ol (8359 S350 92 b \o¥

A B 8 Oy jlro Syl 9 (uSSlio =Y Jgaer

00 SOLAS (3 poi 09,5 J S 09,8

ax 3 o 3 e

oo Odhae & jad
#VYFVOFEVA/XD  AYY/FOEYY/A \YWe/PEV- /A VYo YYRYY/LY -
(@] o tlo)
o0 Ol Sl
(a6 /2
& P>
G
Sbrs oSt eled]
(02,9)

o ¥eer 5900 Sles

(46 poo 14l i)

% £IAVE./QF ZIVAXNNE FINAE-[PY OAAEVN Y

Yot /f¥ YIOtE-/04 AIAREAVER YIAYE-[FY

VEOAE-/PY  AFYOEYE AFNYEYY  Af/FekerY

# AY-YVE /O e NYeE Y. AFeaYE Y ueY:¥aE VA

SIS Gliae 3o J3S 9 IMT 05,5 pn a5 a8 0 lid aw 9 50 oSG 8 Ll slo S8 LS
Cooliwl (o mud B ag0 yie Yoov (590 0,8as 5 00 b, s00 DMac D08 5 o el

B,l0 5g2g (5 lolire Cglas

7:40 -

Sl

7:55 -

8:09 -
mIMT
mJ s

8:24 -
8:38 -

8:52 -
9:07 - 8:40

(o3lo3) yio Yoo (590 9,95 ¢

9:21 - 9:01 903

IS g IMT 09,5 35 (4l [aiuBo) yio Yoor (590 5 yShos Ol ki cuileo =Y Sl
abbge JyS g IMT 05,5 90 10 g0l m loline M susmoylis #



Ve cee ol oy 03 ol yodds £l 50 (00 LAE (y3 p0d 0,90 S i

Sl

uIMT

s

(] yio slo) oo EDlae 508 -

2 ¥

U555 5 IMT 5,8 55 aar U 5 51 (2 yiogiile) gos ©Lae 08 lpaedd afiloo ¥ U5

7,V %

Sl

uIMT

s
0,0 4

(o o b} o0 Sl
o
1

o, -
2 NS
555 5 IMT 09,8 55 4 6 i3 51 (01 e s5le) o8 5l e (eSilen —F JS
Db o IMT 05,5 10 505l s 5 (g3l lobine OIS Boas las %

S5 4 g
il s 53 go3 IDLae (yad 0,90 Ko 5l jslaans a5 L5l taghy slaasl o St
3 m IMT Joline il33l 12,5 plol o s ealitis] g o,Shae g 5 5 s ¢y
Bg e Voo (690 gloj sloline (1alS g (00 bz ASTas ((o0d DAe Dja8 p (aSonla
Lol 55l Jloline ag,F ot o0d (ly> SSTo> 5 gunits DL 08 &S b, o U] ez 5]
@S 58,5 5k0,0 b sl glas | g sbe gl SgSgma (Aou (nl )3yl gy sleeg S
OMae a8 loliae iolidlaS o) oo e ol iegh b lagl dslie 5 aids slo iagh



AP lesl FF o)lod 25559 659090 38 Vo8

Lyl s 50 (o) VO/IF+) JaS g (o0 YAIFA) IMT 09,5 10 yed 0,90 SO 5l (000
A pgme TV Ko 5SS 5 (V) g5 Sa (sla gl b b (oS ol
sleais ) glgl o o0 OMlac &ya8 ¢ go0 jlid SSTas Sgn o0 Odae Ol yed (sl
Lag (303 5l g 39t p oo 3l g gmnets o St g lolsd sliilay (3555 calizee
Jlosl Ly place ol a3 (glyl oo bayT Aies i a8 T L2 4 wilgi o o), SLis 45 oo
O ales so Joe (00 ODae (s el 4y dnd Ol Coaglie oy 1050 0010 S 30,5 o
5o a0 5 aiil ooy (owtid OMae (65, Slee M ST 4 el e (glad > L
b (plpode (WY LF) alls oo Odlae p el Gzl 5l e oo Lad sSTas ol 4
GBI L o pes 9 J5S 09,5 90 10 50 (o080 DOae a8 aS 29y Sually (nl SSilo (29,5 00950
50 5l i e (S gule 5 yme 0 8,5 118 Coenl Basolis el cpl a5 el 004y of e
9 oS Sl iges il Lol (Gl (wSsnle adl e (g0d DMLAS BALS Ly gE olKlus
i e (y55 ol a5 G SLOUE b el () o 850 gm (g3 IS il T Sl
L rol g @l diwlyinlys 005 oo (s OMlae &j08 Al 4 e 5 039 ol e
1 st 55 B ogegn Lolsé 5 L1 aS il py e (Vo +#) TYIELg o (Vo +0) ¥ oS glaazdly
YY) ey &plie wimd so s IMT 5l g (o 5Lt Conlitil 5 &jad (500 40
s @l b wSsnle Ll il 0 IMT jlolias r*-'l* Loalal, )0 gy cnl glaadly (Jlie o
e et 3l a5 B (00 128 510 i ey o] s e (V1) sl
9 oo JLad Slas o 1) globine Al pllu 00 B0 (pundiS O D)08 (59 p (oS
G (nl al ok 55 (gl i ()5S ST ) Wioges (3155 (ge0 DDLAe )08 piSTas
0399 ol yads ot g SISl OMae a8 o palS L e iolidlas o S eolal e ol oo
Sl b aglin cpune 0,81 o 00 SMLAe [y el (o 4o (ewediS DMae [0 eddolenl &l s g
yolo Lipgh bl oplpegdle (VY YY) cnl 639 b 5,08 Sl i 12! b cdSl olac
oo DMae o yo3 5l (UL EGRE yila oo e Sde 59 05 (lsFen (Ve 0 %) (S slaasdly L
o 53 3 45 g 55 s s 455, ol (SLBUE | e SlSe 5 Soiglanied B3 |,
o0 OMae (S RB (> &5 Sl (pl 0S5 Az g 0500 pol> gk 9 Gagh (ol s
Foe JUl gl arew 3iiB OLS 4 oSk digh oo 485 B0 55 polaieds SA (28 5 (Sl
oz | 6l Lo (ol LS e ar b S g atS S5 sy 5y

1. Kilding
2. Nicks
3. Wylegala



1% e golass| (3 303 of oty £LA5 )1 33 (00 MLAS 3y 0590 Sy ST
Jros o Slos Laa> gl 25 > 66X SO 4y pudid a5 00 i ol ol as sl (oo cntis
Ayl S ae,e Lyld b so0 Olace o i glial a5 wilosls ylid Slalllas (V) 00,5
LL5 1 Jas ol (1Y FY) (ag5 (il 31 b sod 0 i mle b CO2 jliwgen Lais) ol cugaline
Al b, S Slaliil 5l 2V golaw wiajls 93 50 45) (5 )lgmad g0 5 g (b |, (S

e LS (W o

OMae o yo3 3l G (Gl (5P 5eeST L ) (5 bl Dol J5l> gl @l o
G el Sewd (o asesinlys oS (L LS 0K ssalin (S gnle Llyd o (o0
Sloyite p o0 DDae prpe b pwyp @ ol 2 &5 0 (V0 V) ollSen 5 soigo
(V) Sl oad ai3ls (S gla Ll Cod (55 e ST elLdl Dl ot 5 (Sojelsn 58
Ul o sl (Glyd O3St gldl woys (Vo)) N ouSleg) e iy )0 comizeen
ol yol> ool mli b oyl cpl a5 00,8 cdslin wwops 1d b6 e 00O 5 TAA-
G S5 TO- e elil o BB 4 (g |) 39290 Slasl byl gy (A3 .all o
e Y0 5 5V el a5 s s sgmy Jlazal (pal 31 Cos o0 DO+ 5 FAA+ glisI | Lol
Sl i gzl a8 o)l Gend gl S5 (pl 0l ol jen (I3 s (5T gLl iy ralS L
Jsb 55 (omiis OMae 5 2alS L el )3 (god OMae (nyed b plojen O)gon polais
Obej & Sl (Sos ooz ol aBlos olpen (B 0090 5 55 Bras ;0 28I g e
et pae a5 A3l LS pe Sy (S roe S G 4 Az b e B sla oS il 5 Yk
opl pogde (YT ) 0) cwl aiisls ol yoay pol> imghy )01, IMT 09,5 10 5 5 o y5enST glii]
Gegi @S ) g Cewl oo (553 O5ST ld) Gl L i e sladae jo (28513
obsS b gloj r l; S 09,5 5 (55 pw (5enST ELdl i pue Sl plgi o0yl
Sl Cd e YO+ 5l YL glas )l (b meys 28,5518 55 g (g0 YO« glayl o Baige
Slagwl b ol (S gl (o203 (78,518 Sl pas &5 01 092y Jletol (ol (rizeen
b (olond §loodi S slags 55l ] CBlaie a5 il ol jon (slaiBo du5e5 al38l )0 s
oS o)l el slo a5 opl Saosgm)l il walgs o y0 1) aSenls 4 ity olStws
alS i Lol Glise ams Lyl i o oudJlas] Sl st &) o iid sloplal
O ELSl g malSgen (ST gLt 2l o gl 4 Lo a5l 58,V (b Pa02
O O b S (Samle 4 gl )3 (53 (ST ElBl 2alS (YD) 898 o0 (55
OFeeST eldl (al33l 2ol Vb dyge5 (nl &5 2Bl oo ol o slugad p 23 9 PH (95 (9,002

1. Mitch Lomax



AP lesl FF o)lod 25559 659992 38 VoA

5T onlpogdle (FF,8) 955 o0 (uslSgam 4 (5] i (St Bk 3 Sbrd 05>
w32 50l bl o ol yad Yo¥ Sl erdlS gid g0 e aal53l b g sl e 3 glis| jo SYobo
@y 5 O5ST Sk Gl G ol e Zaled s 5 Bl pe B S (i Gl
Jaio el eomllis 20,5 o PH Y81 il JBlasay 5 il 1o oditics )b oy Lict
odd (Somle 4wl )3 (b Sluses i Lol el (god Dae (npeS o4 318 S92
(T0) wib

1 6 lolian gl alal el sl 45 oo EOLaE o ped 45 S g5 e gl 4 Az g b
Ll oyl o ol oo (o, YIO) IMT 09,5 ;o o by yiSTas eejlm 3 Ogel i
OMae 03 alin V)l e 00 b,z (gao,0 FO iali8l sgs magh o (YH0Y) ' Kile
el sl ol S bl o gt 2l gy Loy b el o 45 5 B, o
2 ol g ) Slased cnl Ade bz szl 4 Cuns (00 DMas ( ped Dae SYsb
Loy walys i (ged OMae )08 g o> (000 Gl ST Jod l (peiis laasls
2 eSenle Ll 0 IMT g J 1S 05,5 (e (5 lolime Sglis pol> imghy sloaidly a azgs
TNV Ty 5 (Ve o #) o Lidgly il b ol ol 45 000,55 oanlice oo oy ST
Bl b g ooliols g i pes SSap & olgieee |y Smlin ol Jao (VO YY) ablico plie
(v ol JSias aaliy (] 4 905 lyie 5 0ls S il gy 53 (oo SDLaE (o3
Grte @l IMT caass &by o (ob Yol .ol sais b culinul (Baigs sy
bl dolez ol pamay |

Yoo 690 oloy )0 gyloloe juals 4y oeie o0 OMae (y jed 4 oy LS bl ¢l pogdle
&l 5o 09e3lim 9 099310t 00 (R YITY) J2iS 5 (aopo P M) IMT o (05,5 0 5%
aS OVYAY) jopar g o il Gloadl L bl pl sl oaso I cnSgule Loyl oy oy a3 4
1092 gned (Ndged ()35 1) e YO Cdlns o 230 (5L o Shoe 1 (o0 OMde (g pod 2
s ol Gl Jleit Jdo S 0 jlobine e Voo 500 slacdlus jo yoss ol a5 Wi o
L olo Ghagsy s plpedle (1) il GSLE 3 kS i (358 o
Sy Gl b Sl 3 e d9gp o 1) IMT (285 a5 (V22 0) ye9) 5 oSSt (slaatily
Sed 1 Nidged (155 ek OMae (Sud )3 Bisad 5 (95 SLSY sl el (5,550,
bl (S sgame g b 1y o Slee wilg oo a5 Slaan ]85l SG sgad leie L (YY) o )ls

1. Huang
2. swaka
3. Peter



)4 e OIS (0 o oy EUS )1 50 00 AL (5o 090 S i

Lyl o se0 OMas Sl yei jl eolaiwl .l o Blasl oy, Job o a5 il (g,lud S o
Soals 1) led S ol sl ansls ,8b i slaasls p aSinl et Wl oo (oS gmle
5 Ohlgwad 290 b mb (o)) o Mee 9 Sl AT (S n i sgne 1) 0 Ses g a0
Ll yopl s (YA ) S o Colos (o0 ODae Sl yod 5l e )] (B pan 5S35 Tos
S Shoe S9gp 095 gy )3 45 (V217) 510 e 5 (2l jee (Sezne slaailly I yolo taghy gl
Sl cpl ko el ol (Y) 08 o Coles sy lis 1) cuSgole 5law e YO+ (g9
cel pol Gimgh )0 (Dl yed Gal 5 e 5l pel) 0l 28,554 (oo 03 JSTg 5 £95 45 ol
3 Jloyaal g sl oloyei sla! b lae Gul sz o ol ool Baige o Slas S5y
P JB jabas 005 ed Selaiul (Bags ;o byo e b anslio o (500 YO - Slelis )|
DR 5 Syl JSSg, syl 9 e VYO lai )]y el (Dygo 0,0 il ails 2
L O3St ol 093 Ol g odegs Db SSTae a5 wes e ) Gl cnl 105559 4 pol>
- e 5 Selabio )5l (55 4 e Culgi) el (nl 45 sl oy )0 el b 4l
O 5! (g 29, bl alyo 00,5 oo K00 (Gloog 5y S (B Wigo 1o, (nl o (Dlas
Al Gaal8l g 0 Shae Sgge SR 5l S0s (S g (V) e 5 TzsS (V2N )
Rl s ol (al a5 Wisged plsre 5 axtls g i)l po Gl B (8 e 5enS]
sSlee Glis,l a5 Ll imgh ml comluegdle (F) F) 00,5 o Sl oyienST lyions
ey €U 5 yed + Vb glis ) )3 (S5 (g, oy b gl ) Slgman (VIT) o Ko
Lyl Ghagh s omizren (FY) W0 S5 oaaline (ouSgeg,95 Ll o yegl SV L Sl
S0 VEWMaX' 5 IS )L iSlas 0,JSke g pigue (V210) )5 § 3 piaws slaadl
bl |l jo (FY) ail oo guned oS gmle Lol (o s 0d 0,90 SO 5l e a8 (ggzeils
R 5o gt 3l (B0 Wl oo 0 Shoe S5 el S5l9n 2 - S5l9n Jole S WMAX oS i 5o
b33 5510051 Gla 5T s (al33 Gasbo 5l G 99 52 50 0oue s sl b slse

1. Robertson

2. Gough

3. Siebenmann

4. work maximom



AP Lesl XF o lods (0559 559090 78 1Y

9 oo SMas y08 e Ve e (69 Gl )3 ) (k2 BB gt Somb el 4 VL el
5 SNl oAb cude Sg Lald a5 aes oo lis leassl ol adlaiils oo b, ST
oS 9 W1 50 (nyed b (GAae - a9 (Splie Gl 5le comizen 9 £)] 3 0 505
szl 5oy 68 pa pasmio gl (g 7o SS9 50 (03 DA (o3 3l ooliinl ol jonay (0l o
GRR5 ) (el alad sl (b Gl 5o (nped g gl 50 tn el gl Ho (S el by,
el ALl ol yoray Lol

sl o ad lae e 5 wolats] Sliyas slz] Bas 4zl a5 55 e sl (bl
SSgn foaass 5 553 oy nl 0 9 Sl JIR059 Sojelen b Condg Sgnpn Bl o
Al ilon 093 Bas 4 e JSa ], Saagh wlgiee laisyge (o859 &b, b ceslite
Lulyd )0 (polail (n yed ol jendy (003 SMae (el &5 (o0 Sl yOl> gk slaadly
245 (555 a5 Cal T 51 (Sl () g atisy 0900 |, SPO2 5 oon Wil s (S gl
> 5l pel) 0adaid S5 (g ped JSSgn £98 g g 03,5 [ ped LBl ES 0 5l Aagh
9 > 50 i pae Sl ol iagh 50 (o0 DDl Gyl g (polaisl Bl e Db
cely Glo yod iz a5l @ az gl b aged plate wul bLi)l cul jo el oals (Baigs SpO2
el 0al BWgs c00 b,z SSTas g o0 ODae Gyad e Yoo e 590 0, Sles )0 S
el oy ks S5 85555 it el 5 (08 o5t bl & et on Glotyn sl
Sinl @ az g5 b uizren el az gl (039 40, LS bl Sae LAl Cop g (S5 >
S i 135S ot o P e ialg e o IS5 sl rol slasTs
D)l @Yl o) dged 4 5L el (e Ak a5 WS SLl SIS e el e e
w3l ailee 5 (2 y05 Jobo 50 Caliivldes 5 Culitul slags (T Wed aS (nl 4 4295 L eg)cnljl
oz b 5 K555 omt (59,8 Lol Ll i oVl s, gpes 51 aslic
OMae e a8 918 S92y Jloizl b conlply sallige con B (S5 LAGls, 5 (Seisls b
095 Olea o8y 0Sbes p Lol 03,5 ks Sae o Shes g Sucl 095 Ko pd (000
5 oS ) gl Sla Sy b S5 » (o0 e (a3 oS Sl p3¥ a2LS IS 5T
e B S el & s 5 00,8 Jlasl e ae Lyl p 4 (elitl 5 5,05 Sl o
OMas wlolal o5 > duls) e Ol g (i OMae plail § wal) by ol
50,5 Jols lisab] el o Jlacl 815 8310i] ey e Jsbo 5 ((omei



"m

e golass| (3 303 of oty £LA5 )1 33 (00 MLAS 3y 0590 Sy ST

Gyl olon 4y e YO« + 5l YL olelas | jo )], 5,5 28,5 518 L o,y oo s 4y e ol
Olgiis ol (g yed &by 5o Jbadlol cuslinie Jlael (28,5 51500 b 5 (o8 chlizea gloJS55

10.

11.

12.

13.

&b
Hajghanbari B, Yamabayashi C, Buna Tr, Coelho Jd, Freedman Kd, Morton Ta, et
al. effects of respiratory muscle training on performance in athletes: a systematic
review with meta-analyses. the journal of strength & conditioning research.
2013;27(6):1643-63.
i Sk, Held U, Frank I, Spengler Cm. effect of respiratory muscle training on
exercise performance in healthy individuals. sports medicine. 2012;42(8):707-24.
Nicks C, Morgan D, Fuller D, Caputo J. Theinfluence of respiratory muscletraining
upon intermittent exercise performance. international journal of sports medicine.
2009;30(01):16-21.
Mcconnell Ak. Respiratory muscle training as an ergogenic aid. journal of exercise
science & fitness. 2009;7(2): 18-27.
Wilber RI. Application of atitude/hypoxic training by elite athletes. medicine and
science in sports and exercise. 2007;39(9):1610-24.
Meeuwsen T, Hendriksen Ij, Holewijn M. Training-induced increases in sea-level
performance are enhanced by acute intermittent hypobaric hypoxia. european
journal of applied physiology. 2001;84(4):283-90.
Vogt M, Puntschart A, Geiser J, Zuleger C, Billeter R, Hoppeler H. Molecular
adaptations in human skeletal muscle to endurance training under simulated hypoxic
conditions. journal of applied physiology. 2001;91(1):173-82.
Alvarez-Herms J, JuliaSanchez S, Corbi F, Pagés T, Viscor G. Anaerobic
performance after endurance strength training in hypobaric environment. science &
sports. 2014;29(6):311-8.
Lomax M. Inspiratory muscle training, altitude, and arterial oxygen desaturation: a
preliminary investigation. aviation, space, and environmental medicine.
2010;81(5):498-501.
Downey Ae, Chenoweth Lm, Townsend Dk, Ranum Jd, Ferguson Cs, Harms Ca.
Effects of inspiratory muscle training on exercise responses in normoxia and
hypoxia. respiratory physiology & neurobiology. 2007;156(2):137-46.
Johnson Ma, Sharpe Gr, Brown Pi. Inspiratory muscle training improves cycling
time-trial performance and anaerobic work capacity but not critical power. european
journal of applied physiology. 2007;101(6):761-70.
Riganas C, Vrabas I, Christoulas K, Mandroukas K. Specific inspiratory muscle
training does not improve performance or vo" sub 2max” levels in well trained
rowers. journal of sports medicine and physical fitness. 2008;48(3):285.
Kilding A, Brown S, Mcconnell Ak. Inspiratory muscle training improves 100 and
200 m swimming performance. european journal of applied physiology.
2010;108(3):505-11.



AP lesl FF o )lods 25559 659090 8 1Y

14. Leddy Jj, Limprasertkul A, Patel S, Modlich F, Buyea C, Pendergast Dr, et al.
Isocapnic hyperpnea training improves performance in competitive male runners.
european journal of applied physiology. 2007;99(6):665-76.

15. Tong Tk, Fu Fh, Eston R, Chung P-K, Quach B, Lu K. Chronic and acute inspiratory
muscle loading augment the effect of a 6-week interval program on tolerance of
high-intensity intermittent bouts of running. the journal of strength & conditioning
research. 2010;24(11):3041-8.

16. Bailey Sj, Romer Lm, Kelly J, Wilkerson Dp, Dimenna Fj, Jones Am. Inspiratory
muscle training enhances pulmonary o 2 uptake kinetics and high-intensity exercise
tolerance in humans. journal of applied physiology. 2010;109(2):457-68.

17. Mickleborough T, Nichols T, Lindley M, Chatham K, lonescu A. Inspiratory flow
resistive loading improves respiratory muscle function and endurance capacity in
recreational runners. scandinavian journal of medicine & science in sports.
2010;20(3):458-68.

18. Mamundar Aj, Wong Wj, Simon Mc. Hypoxia-inducible factors and the response
to hypoxic stress. molecular cell. 2010;40(2):294-309.

19. Goodrich J. Exercise induced arterial desaturation in recreationally active males at
moderate altitude helps explain variability in relationship between total hemoglobin
mass and vo2max. 2014.

20. Pomeroy E, Stock J, Stanojevic S, Miranda Jj, Cole Tj, Wells Jc. Associations
between arterial oxygen saturation, body size and limb measurements among high-
atitude andean children. american journal of human biology. 2013;25(5):629-36.

21. Martin D, Cobb A, Mede P, Mitchell K, Edsell M, Mythen M, Et Al. Systemic
oxygen extraction during exercise at high altitude. british journal of anaesthesia.
2014;114(4):677-82.

22. Brown Pi, Johnson Ma, Sharpe Gr. Determinants of inspiratory muscle strength in
healthy humans. respiratory physiology & neurobiology. 2014;196:50-5.

23. Astinchap A Bn, Tadibi V. The effect of six weeks of inspiratory muscle training
(imt) on swimming pace. journal of physiology and sports management.
2015;7(1):12. (In Persian).

24. Fudge Bw, Pringle Js, Maxwell Ns, Turner G, Ingham Sa, Jones Am. Altitude
training for elite endurance performance; a 2012 update. current sports medicine
reports. 2012;11(3):148-54.

25. Motamedi P. The effect of intermittent and continuous training programs, aerobic
and resistance on physiological parameters, electromyographic and 3000 meters
performance of trained endurance runners (doctoral dissertation) kharazmi
university; 2007. (In Persian).

26. Mohammadi Mirzaei R, Matin Homaei, Ghasemnezhad R, Miri H. The relationship
between anthropometric and physiological on 3000-meter free performance of
distance and middle-distance elite runners. research a practical exercise physiology.
2011;7(4):6. (In Persian).



"y

27

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

e golass| (3 303 of oty £LA5 )1 33 (00 MLAS 3y 0590 Sy ST

Yousofi A. The effects of a short period of intense interval training (hit) on the
performance of aerobic and anaerobic active men (thesis) kharazmi university; 2008,
(In Persian)

Abbaspoor M, Mohammadi Mirzaei R, Ghamari Kh. Isocapnice buffering and
hypokapic hyper ventilation in different sports. research a practical exercise
physiology. 2014;20(10):11. (In Persian).

Wylegala Ja, Pendergast Dr, Gosselin Le, Warkander De, Lundgren Ce. Respiratory
muscle training improves swimming endurance in divers. european journa of
applied physiology. 2007;99(4):393-404.

Brown Pi, Sharpe Gr, Johnson Ma. Inspiratory muscle training abolishes the blood
lactate increase associated with volitional hyperpnoea superimposed on exercise and
accelerates lactate and oxygen uptake kinetics at the onset of exercise. european
journal of applied physiology. 2012;112(6):2117-29.

Brown Pi, Sharpe Gr, Johnson Ma. Loading of trained inspiratory muscles speeds
lactate recovery kinetics. medicine and science in sports and exercise.
2010;42(6):1103-12.

Holm P, Sattler A, Fregosi Rf. Endurance training of respiratory muscles improves
cycling performance in fit young cyclists. bmc physiology. 2004;4(1):9.

Romer Lm, Mcconnell Ak, Jones Da. Effects of inspiratory muscle training on time-
trial performance in trained cyclists. journal of sports sciences. 2002;20(7):547-90.
Bender Pr, Mccullough Re, Mccullough Rg, Huang S-Y, Wagner Pd, Cymerman A,
et al. Increased exercise san2 independent of ventilatory acclimatization at 4,300 m.
journal of applied physiology. 1989;66(6):2733-8.

Sawka Mn, Young Aj. Physiological systems and their responses to conditions of
heat and cold. army research inst of environmental medicine natick ma thermal and
mountain medicine division; 2006.

Marconi C, Cerretelli P. Altitude Physiology: The impact of hypoxia on human
performance. physiological bases of human performance during work and exercise
philadelphia: churchill livingstone elsevier. 2008;433.

Mcconnell A, Romer L. Respiratory muscle training in healthy humans: resolving
the controversy. international journal of sports medicine. 2004;25(04):284-93.
Mcmahon Me, Boutellier U, Smith Rm, Spengler Cm. Hyperpneatraining attenuates
peripheral chemosensitivity and improves cycling endurance. journal of
experimental biology. 2002;205(24):3937-43.

Mohammadi Mirzaei R,Mirdar Sh. The effect of respiratory muscle training in
inspiratory energy consumption, arterial oxygen saturation and the 1500 meters
performance in distance runners national team. journal of physiology of sport and
physical activity. 2016;8(2):10. (In Persian).

Robertson Ey, Saunders Pu, Pyne Db, Gore Cj, Anson Jm. Effectiveness of
intermittent training in hypoxia combined with live high/train low. european journal
of applied physiology. 2010;110(2):379-87.

Gough Ce, Saunders Pu, Fowlie J, Savage B, Pyne Db, Anson Jm, et al. Influence
of atitude training modality on performance and total haemoglobin mass in €lite
swimmers. european journal of applied physiology. 2012;112(9):3275-85.



AP lesl FF o)lod 25559 659090 38 1\ F

42. Siebenmann C, Robach P, Jacobs Ra, Rasmussen P, Nordsborg N, Diaz V, et a.
“Live high—train low” using normobaric hypoxia: a double-blinded, placebo-
controlled study. journal of applied physiology. 2012;112(1):106-17.

43. Dastbarhagh H Hf, Ghorbani O, Bazgir B. Effect of a period high intensity interval
training in two condition hypoxias and normoxia on leukocyte and cbc in response
incremental exercise. sport science research ingtitute of iran. 2014;25(1):9. (In
Persian).

® EL

~

iy 0355 S b Lole Llio ookt Jlosme wllrs, olme o
LSl b o YU el o colaisl (el ol jemay elis )] o oo Olac

Ol 25355 ($3805 508 - sho o enliiuol (B 0g0 0 Slas g (5,5 e (y5enS]
10.22089/5p].2017.1897.1242 ; Jloss anlis 40 -1V F () 1Y

/
g )

Mohammadi Mirzaei R, Mirdar Sh, Safaei A.R. Effect of
a Period of Inspiratory Muscle Training at Altitude
with Specific Training a High and Low Altitude on
Arterial Oxygen Saturation and Performance of National Team's
Endurance Runners. Sport Physiology. Summer 2017; 9(34):
95-114. (In Persian).  Doi: 10.22089/5pj.2017.1897.1242 )

\




ne o OliS (1 yoF ol yoby £ 1 (505 S (i yoi 0590 Sy i

Effect of a Period of Inspiratory Muscle Training at
Altitude with Specific Training at High and Low Altitude
on Arterial Oxygen Saturation and Perfor mance of
National Team's Endurance Runners

R. Mohammadi Mirzaeil, Sh. Mirdar?, A.R. Safaei®

1. Ph.D. Student in Sport Physiology, University of Mazandran®
2. Professor of Sport Physiology, University of Mazandaran
3. Teacher of Physical Education Faculty, University of Mazandaran

Received: 2015/12/27 Accepted: 2016/08/07

Abstract

The am of this study was to investigate the Effect of a period of inspiratory
muscletraining at altitude with specific training at High and Low altitude on SpO2
and performance of endurance runners. 12 running men (age: 24.4+3.1yrs, height:
180.5+4.2cm, weight: 66.7+3.4 kg, BMI: 20.5+1.0 kg/m?) were randomly divided
into two groups: inspiratory muscletraining (IMT) and without IMT, with specific
running training at high and low altitude. Before and 24h after the training period,
exhaustive testing free3000 m, Inspiratory strength Index (S-Index) and arterial
oxygen saturation (SpO2) tests were taken. Training program include same
continues, interval, aerobic and resistance training for two groups. The runners
performed 16 training session per week in Living high train high, low (LHTH,L)
within four weeks (just 3 training sessions per week at even days performed at
low atitude and keep training with sleep at high dtitude). (IMT) consisted of 2
set of 30 breaths with closed nose twice a day (morning and evening) at 50% S-
Index at atitude. Repeated measures ANOVA was used as statistical method
(P<0.05). IMT at hypoxialed to significant decrease in 3000 m running time, in
both group. But the differencesin volume and SpO2 was not significant (P<0.05).
Seems that using inspiratory muscle training along with specified training in
hypoxia led to increase in inspiratory muscle strength and inspiratory flow
pressure, decrease of ventilation and also 3000 m running time in lower atitudes.

Keywords: Respiratory Muscle Training, Hypoxia, Spo2, Endurance
Performance, Endurance Runner
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