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ABSTRACT

Background & aim: Adequate oxygenation and hemodynamic stability are important goals of
nursing care after coronary artery bypass graft (CABG). This study aimed to evaluate the effects
of stretching combined with breathing exercise on hemodynamic and oxygenation changes in
CABG patients.

Methods: In this randomized clinical trial study performed in 2020, 48 patients (35 men and 13
women) undergoing non-emergency CABG surgery at Shahid Madani Hospital of Tabriz were
randomly divided into experimental (n=24) and control (n=24) groups. Evaluations of heart rate,
blood pressure, and arterial blood oxygenation were performed before, immediately, and five day
after exercises. Combined Stretching-breathing exercises were performed in the experimental
group for five days and two times a day (morning and evening). The patients in the control group
received the usual hospital care. Data were analyzed using ANCOVA at a significant level of
p<0.05.

Results: After five days of combined stretching-breathing exercise, the mean oxygen pressure
(F=12.90, p=0.001) and oxygen saturation (F=16.38, p<0.001) of arterial blood increased
significantly, while heart rate (F=21.01, p<0.001) and mean carbon dioxide pressure (F=11.95,
p=0.001) decreased significantly in the experimental group compared to the control group.
Immediately after the intervention, no significant difference was observed between two groups in
the research variables.

Conclusions: Based on the research findings, combined stretching-breathing exercise had a
beneficial effect on improving heart rate and arterial blood oxygenation in CABG patients and this
can speed patient recovery as a rehabilitation program.

Keywords: Breathing Exercises, Coronary Artery Bypass, Hemodynamics, Muscle Stretching,
Oxygenation


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Y49 Hlaws ) ;Io)l.;‘% o )louls (P9 5 Jlw el jo 9 wedis alxo YYA

2993 9 L (2ha x5 ghlew

Aol b " Aeawnsl W " i puoli ' lisi s alic]

Ol St 0Ll dT e Sl olSisls uslisiols) 5 s )5 e sle 0aKdlS (b)) SIslsepd 09,5 .\
Ol 285 ot K s psle olStils (B9 pe 5 8 Kb sy wlisass 5 o vl (Al 095 Y
Ol ot o pi5 S oy o sl oSS (A pn -GBS ol pp 09,5 ¥
zarneshan@azaruniv.ac.ir : Jaesl - AYAYDZ - EAZ 1585 . J ghumme 0diams 55 %

[RVLTY

oabn Jl 3es sl py Ll ro pie SIaBl I Sholisd sad ol 9 G 0 sali SpusT 515 5 193D 9 Aise)
5 Soliad g0l Slypds o Sudis 9 S i pes 8L s pSls dslllos B3y Al 5 N9 B e pmsh
D935 059)5 B9 o b (e w3 ubhlew © sl SansT

Oblow (03 VY 53 50 YD) st EA Slacss AT Jlw 03 oaub S83Las Siulb (Rl )OI asllbwe ¢yl )3 IS Hhy)
09 )5 93 )3 33bas (Pwass ) 910 Jop5 (F3e Saih Yl lan )3 Guld)sl e 2395 Bore sk A ws
Slob 09D W ermlJunST 5 s LS «ad8 YL o daws Sl RLIVI A T 1S (Hias YE) Jpuis 9 (i VE) s
93 &9 9 )9 Gy e & ()5 09 )3 S — il iy ped b ploml by jed Sl Ay J9) iy 9 AlolBM (Jud
Sl oslaiwl Ly Lo 0313 353,85 s 3l)3 1) Jsoso b wudlyo jus JpiS 09,8 obles 9 b Jlasl (juac 5 o) Jb
2338 )5 )13 SBT3 )50 p<e /-0 S )lsline mhows )3 15S5T g0 jT

Oljmse 9 (FAP/Q 0 /e 01) @ umnST HLibd Jouw gio (b5 - abulS iy o alilae Jlasl o) iy Sl ous :LdATSL
bwgio 5 (F=¥V/-1 p<-/- - 1) d8 9l pud slass 9 olslise il 331 (F2VF/YA <= /- -1) Gl b 93 © JwmST glusbl
Aol mubls JaS 09,5 b amslie )3 (5,35 09,5 ) olalise Luals (F=11/20 p=-/- 1) S sy Hlis
s 038lie (5285 (S pusie VS 09,5 93 i Ildlise wiglas alalae Jlecl Jl ass

5 o8 by Sass (539 uig S G3ho Sl Swais 9 S iy re5 (s SLaasl bl o (G S AZs
& Slss aol o o plgie & Jlgise 5 IS 39,5 B e o L B w36 Ylen SLb VS Vgl JausS]
DS SaS sy w53 g VS Vllew

~N

VPAA/1 /YA 1 ey 19/ 4/¥) sl ys

BB 50 e plaszo dzlis Ll oadb Lis blas Ao ddio
—o slasilbon 4 VY- Jw oo 8 yorlie YO Jb 03 5 @lb (e je JWAI S 55,5 G solew
Lasilon jlog )5 ol 9 b dialed Wie 39 e a8z sl 9 dzwgd Jia 0> lasdS ) il 33l
(1F) 392 aalsn pla puwhras )3 I e Shal Jole Ples )3 (63L) Siedw M e el &S 3blb oo


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Yra4 uhles 5 plin)) lab.cl

55003y (&) b }uS5l (5 o5 papwl (1) Broc wais
Jd wliy je3 5 i wdae wliy je3 a8 )3 () +)
owdis wlae Gieds (1)) Sliss 5 (SLE s elasl
(V) 3,8 o)Ll Jlow pSgrw a3 )0 =S a5 (1Y)
I o= 2 S5 IS 4 ot plsil wilellae s gubo
b Grac uais wlis pos aloa I odub )53 wlolssl
S 9—e i 5395 B9 A Jl dsw S aw
Sbls yhlews (Sl b wod sl jualio Soue IS
GLAUSS 9 0 & 3535 i )T o)lkes 5 ' il Q)
0009 by el 5 LK 9) S pa Jolds (i po
s an 55 Jol Sonp el ais yuly 5 4Vl
0907 b ublen S5 spzs 5 Gy FaleT
359w e Jl sy ole 5 9 Yl plows VS (5 pimn
aallbe gl Gab (V1) Ssibe 59,5 B3 e
5 Jt035 L 5003l aumls aw obiles 5 "Jlsly
5 8595 B9 s Il s S @i siesS)
Slazwl S5 g an o =ie A @B ED LY wiedy
s 5 Soiawhs 9 oa )Libd Jud Jl Sl o 900

(V) 3950 0 4ST Gouaw
1YL S o3ub )53 wilallas alea Jl wolallas ol

w3 ghlew Sils3ilo Vs ) VAl 0)9) d—is

G=b 9 2los, S w0 2398 B9 Sisn b
laliolals 3l &S ilallow aid )5 )90 (5l g
L 5 Slb 055 SLAIS o b ilssil wilalae
3930 (bl 03 5 (S p SSaelind g0 sla il
5" G5 asllae mlis aine) il )3 3bl e
9 MU L rawdis s res 5093 il a8 0 )Sed
Wlo—e N 688 o )3 ) Ghag—iis yio s pur—wl
D353 03,5 Sw) p e JWs 4 s o)
SRS S pleg ppwml 5 Sudis olip ye5 &F Sy Yl
G b Il S92 go39) PIlge Al VS s3use )i
glbl mhoww 5 (5035L lps e ISl il 53

! Zanini

? Panchal

3 Chaudhary
* Acapella

A% 5890e b8 slasilon s o=l 0>
e 9 S e e peie 5 @b sla)low
Ao Mise phlew o aba (V) 3T oo wlwa
ol Blaple)s & a5 L3585 G e slasilow
3o o=l L (YY) ol Sl Dluws 3585 508 &b
M3 558 B9 e Bon b w5 Ylow
2l 03 9 333,85 50 Jee Il 3 5 o Sasie (Plge
Il ool nd 508 il pwuss 9 (wais (Pols—c plse
4 pzie Slg3 50 a5 el Joe Jlam @l (p)lse
Vo LIS (Swais Sl Jabs 9 o gawls juusT Jal
WJ—d et a5 (ED) >3 T LByl s
&85 Lol ol Joo Jl 32 (sl 53 SlO8l 0
(Slo—b 0o SLJE Jud=s 5 & i (seumn ) S 9
=y 9 J=8 592 Bl (s polawe (5 pio ST
ObI)d 933 S 9 plRds) I = (s 1AT )
sl (Koo oS o1 9 G930 S yKloc SN
A en aba Jl e bl 3o 7- LY. )
Jlass Jo—ono Slamubljo .20 F) (S5 )59 )5 B9 e
Jolb an9is 9 Sl ©Juws T o 985 Sl Joe
9 S9—) sie 9 SILILT Ylo)d 5 (5 S
P swais Lol 5 ST (o5 bads (puized
Ol amsy Sl py e ol a8l 5 3 1 (F) wawl
o Kroliss s (slaaalis el )18 5 (s
ol gat el )5 oo Jslpe alan Sl sl
9 J S i awad JL)s pljae Joe Jl ds pblew
VRIS 5 i) w2 w8 YL b Slass sk
3 9 SLSL SHeliad g0 ol s ol 53k s
J—oe 9 )0 5 S o 3 PIlg—< Jl Joc Jl 32y

(V) el oauls (S Sa=e
J—ee Il 3 ol 5 1590 slasdl e JUS )
S Sl @Ml (A s (5 895 Gope Mon
alon Jl.o )8 5o w0 oolew 030 VS & pus
oblow )3 wls Siisales Jol ads o )3 &5 VAl
A8 )5 wgo 595 Gope Mgn Aba Jeo s
by pa3 (M) ddws quudd (3392 548 4 Vg3 50wl


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Y49 Hlaws ) ;Io)l.;‘% o )louls (9D 9y Jlw

Bl o 9 woduw al=o VY-

)50 )3 9 3513 pu )59)5 B3 e 5o
J=B 5 o3l Gilgi oo sy g8 b @l Json
s o aba sla s oy Jelb ohlus y 4 Ll
PE L0533 ol sLaassl Jl oslaiwl b b3S 58 ye
9 ublen »3g o $35u0 9 6V S VS § 550

61 obT Sl slaai jo Hials

B Uby)

S99 034 (9abas il Hle)TO K jusls i s 5
AUl 7O LS €D 3 p—o 5 0 Wbl—on 90 &5
B9—< 5 I8 Shauass gl plew 4 osdiS asal yo
e Vsbio 4 a8 1A Jlw 03 jo s (3w b
S iy sl e w9 39,8 B e pwsh:
al)@gg,sbu}mrg@.m l::Lv;sl (D33 g9 03
SOl Bzl 5 DB Gl s 5 09a lié (uSilie
w3 plan Y'Y )3 b )g el pes alalae b LT
aslloe )3 (CABG) j55,5 39— 3isn b
5 Pa0; 3Slse ol yuss 5 (V1) ollSed 5 olaits
adalae L LT s)lasliwl 3l =l 9 Sa0; 5 PacO,
asllas > CABG )lep 0+ )3 Grec wis wliy jes
5 »J Jsepé Jloslawl b 5 (V) ke 5 s3exe
Olos 5 +/+0 Jl pieS solslise mo s lwasl b
(XV) b s LA+ 00T

Target Difference

Standardized Diff = -
andardized DIErence = o andard Deviation

n = — X Cy 05809 Co.0s,80% = 7.9

dZ
05 T saa wslas i )53 wilallae 4 sbiwl b
S i I (135 5 (sSile w5305 ol Yy S 8
5 adilan 05,5 vd alalow Jl ass 5 Jud )3 oaub 5D
Qgal @z &5 sl aisT &y g LT S lasbiwl Sl =il
aols )3 9T 3o Sl pusie ulwl y oaub SSTIPY
Ols—ie o (YY) ez o2k a5 aub ke \Y-YY

l.:})JJYY‘O})j).Q)ADJMU.MAJ,m[oJA

* Target Difference

Sbls puds G55 QRAL 5 S A e A VST
Soa5 il yes ol (Koo Ole ol VS Al (V)
L 5 SilSo (sac Lo yxo b &5 2uil abls
(59— A )3 pLSias 9 5 =T )l (lieu—is
bl anbls 900 ~ 8 Sl ealb 5 O gl jumsT
s )3 s ubS @by yos 4S5 wunl odub s
4 leuib 5 Sl GBS H=xo szl b (Jlsd i
9 I 05,5 aLL lgsl ) Woas JuS Yub Jled el
S5 50 azale 5 Juolie )3 gdly uac STV
2 )—e3 LR )3 an g8 Ol )8l el il (e
b Jslacio alilae oSy (S iy res (10) 35 g
59 s MAlNe S el &5 Skbl e (Siikiles
)3 oslaiwl 3 )90 9il) 5 oS sl 35 JHuS sl
el pSen (prizied IS b3 (17) 2505 50
e 9593l Joalss S g Mbe el yuss Sl e cly
J—ds a IS A 589 e ol Tl s )T
Sl (Ll 5 Lo slaoss uS gasibles
Mwﬁmlw;uﬁ&mkﬁm”f
Slowbly 5 Sliois Sl e G2 )b JID 95551
OllSen 5 ' Silip)ls asllboe mbs (1Y) 2iS e Jles
sl a o =io SiulS L ye3 4 sl glds

(YA) 35,5 50 (S gt v )lid
oa 5 p59,5 B39 oo YL Eoud & Axss b
J=8 0l )=9)5 B9 = sl Joe Jl a5
el 35950 A5 (S9m) 5 Kaelind gad wl puss
Lo s po 9 ST po Hn 9 SV sb 5y
..\.')l}.'iu.a Y LR E 3 UI,:; alilan Jleel aSSl &y Aol
wIloe I8 ols 5 A Jl G G3gue 90 &
5 ST P 0sisL Ayl &y s 9 2 SaS Jac Jl oy
J)IiS ol)—ad a4y i liy po3 adaloe o)) 30
B9 € 3598 s w5 pblew Fleiib Vs uais
OT s OIS 9 5 el 03w 35 plomil & )39,
s o) an slasllao b Ls 35333 )8
oblew 0)5) Y 5 ST Wl juusST 5 Spoliad 500

! Farinatti


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Y'Y obles 5 plis)) lab.cl

g0 )l Jd 45 390 g0 ol 4 K plxil o g
s i g 5 wllse b 3y b g3 wblew aslloe
fé.:l._g.),;}d.q.o)').)k;lol: dl;c).abgo.\.dac\.s._gl:.o
ol JIYL ) 03k )5S laise) slasiler 399
5 Ll 95— Slaal 3,50 )> LSS wleMbl 5 3 Al
)50 )3 9 b oals P aT S b 4 o waeal
LauT sloagwl 5 smasib wleMbl g3 5185k y=o
a0t Jl oS b)) pmized . aib o3ls Hlisebl
Sh=alog=6 (w3535 3Al gl oS oS )b
Ao wlbe GIdS e G i 0975 9 iy o
Db 03l b Jeol alalse 09,5 Lo S350
Thow an an i b Suals 5 GiubS ol pes Al
029 wadl e LRy 4 3905 Jl 3= yblew SoLb s
Olo) &3 oBT) JolS (solub st Sids (sizy IS Al
Tl e el 5 9 353 9T s ) (Wl 5
Al S8l 015w a5 Dlew b3 algd Yo 8
A 6ol 58 i Slym 8,5 @) 50 33,5 50
Sl 90 w9 3 b oslaiwl sTwMS sleS Hlze
Liisd Zolows . aib a8 )5 a5 )3 VE-1D Hlas S)90
ELbl uliae 5 39 bolie Usd 5 Sl ©Jwws]
2 Job o (Gl o ST udls olfuws b @ jausTl
MD300C29 o 5 ogmss Solo b oma ol
Sl 6 08 &5 505 Jl oslaiwl b (b b 09> Lol
Ol asy aliolBMy 5 Ju8 o )lid 9 8 YLy Slass s
5 U85 G 09 )8 )3 Gwdis 9 ST iy pes
Shm 03 B0 i o)) Blae waalyinl jl dx
QBT 350 J S 09,5 )3 (275 095 (2 es
o5 adalae S @i Il desy (YY) b )5 )l 58
5 s Yl )b 5 gawl ST Ay b oo jo 7 sbois
2iid )5 DB ol S50 @did S90S wealis
Jsb plos )s azllbo 350 picbls JHius ) sbaiedy
=5 S oane 4 Laosls 65T gen asllbe s
B9 lan Yhlow wuwigy a5 T jl g 399 plinw
L e <l gblew &Sl oo 5 Gab & wlis jes
il JAIss sols asllos )3 aub Lyal aius sulss

28 YD) 45 0+ goozmo )3 (b2 03] - Dluisl
)l (Ui 09,5 )3 i3 YO 9 adilas 09,5 o

81.3—-74.9 N
7T R
n=— X 7.9 =22.89

Dobay DLl bl yub 3l 9 o iwd S Sladsges
I3 S 09,5 Ly adalao 09,5 53 03 33bes
2503 3 358 bungs yowass dsbas g3 .aiis 5
5 'RAS 138 o 55l oslaiwl Ly Gy sy 03
995 slacS o b jloslawl Ly s33Luos 53 isS ol
b plzmil 09 )5 93 0 pauazs o ol
L oo g5 Sllgs bl o pawass Silwold
Jlas JSbod 5 aim puw wole Sl I oslaiwl
) 90 (S 93 03 (51T o ploiis 2ATE Y oplouds
b dsb e aslloe 3)ls &5 (63 55 sl & s )T
w8l aolsl ;AT L3 359y ¢l 9 b 0313 ) o leuds
T1=0) 90 23 )b 53 5 )50 miz e & ()75 0395
Plsl b (uais L ol e SdiudS sl po3  jac 5
Or59) Sl 8o Lids J)—iiS 09,5 5 33als
i) ol 9 w3 Jl yadhadls Jolis a5 ) (Slow plow
N RSUREIC PP ARRYY

O Jobes Jlass g w)lie asllbs a3 399 slaobso
Ulss (suslioslne Gl Aha asllaoe s =S b
NN~ SR VENSSUIIT SR W 3 JURS N JUIEN
WAL s oAb asles Guislas 4(LVEF)<40
9 69— N3 olewn L Sialind 9 SMace suac
&1L 1 ol Ltbui.\.,.o)'T S3a slabse 945948
S5 399315 S gy oS pdan e T) Saoliyd 5o
e PIlse Joe Jl dx (0d JLisd il 31 b =3l
L saze oldTFads) & Jls (Joc Jl sy Sialib 5
Do asllboe S 3 & Jlew 393 (foled 9 30 Joe

! Random Allocation Software


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Y49 oyl ;Io)l.;‘% o )louls (9D 9y Jlw

Bl e 9 woduw al=o YY'Y

5 Gl pd g0 4 5 Gres Suwals wliy ped JHuis
L oS plo) w88 w)go plas e 3oL
Jeoe L ol pe (S s 3LaslT olo) 9 o3 Jas
Vo 0 S by ped Slpal o= 350 p3 )L
ol 000 as)l

Ol p—a5 93 Ldosls J—udx3 9 a1y jox3 aIs 0 >
Laoals juUT 1 5LSG osls Jouds ay Loy 53 g0 T
5805 Jools posls aslloe ol 13 .50zl
E2095 U3 9= Jbo s 3bbgo Jlon a5 EA Julxs
w2 Shs 9 pmlib O oe)T Jl oslaiml b osls
SL—o3ls e 093 Sl pm s—awoss YT .2 b
95— iR —0—0 9 JHme 5 wse)T BT 50
sl ol Slued aunlio sl 395wl SI ju
V95— T Jl.asb 030 )5 Q05,5 95 0 )3 1B jusie
Oloic 4y 4l L pusie u3ls )8 L Mlye T
220305, 93 oy B jusie dulis sl Covarate
oslaiwl b Wosls Jud=x3 9 4y j=xs . aub oslaiwl als o
b plzsl - /-0 (s lslise maws )3 5 SPSS-23 i

O ST 2975 Lo (g2 S SauS1sS 5 o JasT ol jae
Il a—=s Jsl Js) Lads wbl—ow 13 oo J p—iiS
o= JoslS L 7Y o s o jawST o sawls giwsTl
Jlocl 5 sl o il aliols 5 353 ,5 =adl s
0> 5 392 Alio 09,5 53 )2 VS 203 Awda sl
Lo 3o enlip pos 4y (55T by e 8b)s ba g
ool Galas 09,5 95 8 sl bl b Gilwplus,
o= Alalse 09,5 Sl S puis w5 s Y55 0
Lol ooy Sy @S sLdasioss pulwl
S LS ) b)) s el pes g5 s (ACSM)
6w cyoal 9 (5w lasliwl (oalb 8 Sbicles
ool s Uiy a3 o ulisl ol s sl ooub
S ooliso V3 VY )l jieS S)Helid SHs pwliso
A8 YL s w8 YL po ulil 2 5 393 SIlel V-
(YY) 398 wabiwl b puo +a5 00 ¥ )l Hiidu S
G275 09 )5 Sl puais J S b S iy pe3
aaelw muo) J9) )3 )b 95 (il 8 L 5 Js) O sl »
L (il iy po5 3 plsl (7 aclao puaac 9 1 -

0005 0955 )3 (w5 9 (AbulS” alis po3 A Jg 3>

U3

sl Joo

Plzl i JHaS LD b e 9 i e wmand SulS wlS ) o2 (590 03wdS s by s len

Al 7 s o plo) waw
PLARR PP
R
050050k 53 :yuils )8

1323 50

S 5o eA YL A D) wuns o -)
"\J\-’hfioﬁL:@')m.\.éo_\-‘

DS (50 093 @0 )L 5 s pluissl Y
DS pa Vb ar e -E

S 5o e prbablze D

asB Y :HidS o plo) wawe
LY sy )1
Al N+ i e )R o sl il
290 03 )b 95 :msls ,8

P9S J9)

.Aifon)|)$3|)d9|44»l;;|Lig).oiuiaf)'|)é‘5LQb,L3};r-;ddt53) Al o9 VS

! American College of Sports Medicine
> ANCOVA
3 Fowler’s Position


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

YYY obles 5 plin)) lpb.c | RS 9 S iy ye3 yuils

BB A b e ple) e Lo I
LV S e S O35 S by e ol pad &3 Usl )9 by pes V1SS wnsss (9 Aluwlis by )
L RV T JETCRA e o & 035 035 e -
e & 035 U )F A Y
oo b & Gid s ¥

290 03 )b 95 :msls »8

) el S50
auli 4 oS )0 plbo) Wi

LY S e )l Ss
@U\Ua)m)ﬁk)»hubud

:_s.mupiol;_uloss)ol)wl)uw,m;Uwgw)d,;,)wol),owc)&wd)l)w
.J&éu.c[ol:_d|)ow&i|L-)J.u.u,gUé)f)hgoﬂbvgllhdquwé@ooé)f[aid.cuuméuw—\
._\Mon,l;-;s.o.wd._nU|,3)¢)é|)diﬁw;°é)fgll§).«um“v|)¢»w)9))ﬁ—\"

050 030k 93:pmls )3

apli ) - s )0 ybo) Wi :[o:_ua'v)g)
PER PSSV PY] SISO D ol Do) SIS 9 A5 so003ly wlgs 3 S il YRl b b A5 o o Jlew

asl - Ua)m).ﬁu.u._ub.ud
050 03 0L 93 :puils )3

WD 338 Yljae (F3 0395 yealb 9 s Jud )l W aisl
s oaliie oa ol Gilues puS 5 v LS o GIlsline w9les ¥ Joaa 03 Juols @l Gubsl

UHiiS 9 Alalaw 09,5 93 )3 Jo Jl 13 5359090 349 Sl paiio (B )3 9 Sud)F 503 sLao3IS dulie ¥ Joaa

SIS s e S " 7
(mean+ SD) (mean+ SD) Lo jusio

*-/YYA OA/AY£E/Y 7-/YVEY/E (Jlw) o
- /Y- VAYs o/\A4 (30 43 ©) A ums) (uia
*-/YYY YO/¥Y¥£Y - /A YV/DEENY/Y (S s18) wis
*- /Y07 YV/bY+d/Y YO/AV£E/Y (KG/m2) 533 0355 yaslis
/00 ¥/ E- /€ Y/EVEL /D (crebis) saba oloj e
*-/YYVQ [YANESVAY 7/DEEXY/Y (exclo) el Ghsd & glo) waw
*-/YYY A/YYEN/A A/AYEY /A (U9) Vb plog VS (& i w30
*- /779 O\ /dEN7/Y VEQ/VEVD/E (o094 pio Sislw) Jgimumw o pLins
*-/DOY AE/BAENA/A AY/77E\Y/Y (094 pio Silw) Jotmwbs yoa plins
*/\ - £8/£5+5/\ DV/AFEE/E (350,3) w2 b s S

S el slaesls - Jitue s (S5 K
Jlo 3t @2)95 = 92 (iing e S piel)LL w3 T xk
sl od) slaosls —95 SIS K 0l )L Yo T 0

89 0T3S lss 5 o juuST slaolins b sie o
w8 Yl s 5 Fly—b v VST bl Ul e
— ottt Uy 05 a5 .(P<+/+0) 3 oxaliw

Sl 5 (et v )lid Ul jue VS (S 3l (Swais
Wbl J9) iy S v pH 5

Il sy alolBls plo) ) 09,5 93 (i duslie Yo
390 L e )3 Solslize wyles alalawe Jlacl
95 o= (P=+/-YA) v PH Jlase Jl je & asllow
)'l.\J._:)'g)éi__:c\_TquA)é..\_ddoJ.mL&.oo3)j
Jlasllbe 3)90 09,5 95 u Golslize wslas alalow


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Y49 oyl ;Io)l.;‘% o )louls (9D 9y Jlw

Bl o 9 ol al=xo YYE

0955 93 33 LS — AN 133 205 AlBISe Cilike Slagle) 23 Y9amwli fauST 9 Saoliv Sgad sl yodlis dumlis ¥ Joia

alaloe olo)
P*
Jl sy il J9) Il 3z alolsly 3
(22 alale Jub 4 e
alalsse alalsse
Pl=-/\VE Q. YEPE/E AV/VEDA/A YWYE A alalae PO
(mmHg) Pa0, b i s o JumsT Hlis Jouw sie
P2-+/0 1) AF/E£51 /) A-/SEYAY YYVERBEDY s
Pl=s/¥-A ¥V/VED ¥ YA/AVES /Y YUAVEAN  alslse  PaCO; Lilpib 09 S spmST 55 L Jouw gie
P2=+/- 1\ EVAYEY /Y YA/EYEY YA/ARAD s (mmHg)
Ploe/-YA  V/-2YaA/-Y V/EEY/ A V/EE\Y/-A alslie
P2--/¥\$  V/-EE¥)/-A V/EE0/ A YEEV/A s
Pl=+/Y\A E/¥45/) A¥/\£0A/A /YLD /¥ alalie
(1) Sa0; Sl b 0530 3481 glubl Wl jae
P2<+/+ 1) ¥\ Ev/5 /Y- A/E WNEPY/E s
Ploe/-YY  \-Y/oR\/YF VONVED D \-#/5E/-0  alalie
(853 5 31s3) s ol 6
P2<-/-\  \.A/SEV/EE V-EIDEENE  \-Y/okf/-8 s
Ploe/-AE  VAVED/-£ VO/ALE/NY  VVEN-EV/E  alalse |
(mmHE) J gt ¢ ga plind
P2--/5-¥  \Y\/VEA/AE NO/FEED WENRN s >
Pl--/V\€ Y YWANERA  YAARER /D alslis |
(mmHg) Jsimwbs ¢ olind
P2--/A¥Y  A-/\Y£E)/A YAMAPAYD  YAYE-d s FHRn o

09,5 93 aunlio =P alalaw calizo LAYl V3 09,5 93 Aunlie sl 0 covariant olsic & 4yl slaosls yals LS L P<-/-0) ANCOVA u,.e)T oobwl jo *
b C}b.w wJas b alaslan jlass js) T 09,5 93 auylie =P Ay C,Jo.w aJBS b alalss )l as aliolsds

G SIS a s asaly gluis 3w ol)lSoes 5 ' sl
Hlalalase js) amw 5 93 Jl S Grec wals iy jel
Sho—b 09 Ll Ul jme S 0> BolsLise
ol JLs ol U (APE) cibls oaba s o plow
OIS0 5 IS piaws aslliae mlis Ly polie aidly
SLJE Uljae )3 solslise wolas T )3 aF Suib 50
Groe wais sl pes Jo) Mg Jl s Fbb wsd
(YD) ais cadliie J S 9 adalae 05,5 93w
390 0T Jl Sa OLSed 5 ¥ bl po asllioe ¢yrizod
S8 by Jl Bree Swals by ped Sia oS
PSlhadslas 05 )5 )5 Gaba Joc Jl oz ghlen
5 b w wiST Ll HlalS ) solslise
=l po3 &S J i 09,5 b aunlio )3 5530 3 )Slac
(V) ciblas 399 V)3 50 (21392 348 VS Broc Huais
sy ublsed 5 il asllboo Vo (Swais wli jwes

' Urell
2 Westerdahl
3 Brasher

oS iy o5 il s B3R L S usls asdlowe
O 940b ST 9 Spolins 908 ol pids s (w5 5
PLzsl 6 =55 So—= sl A w5 ublew
kit 9 S i pes el a5 sy Gl b
s Ol plows 9wl SuwST )3 ke w3l 3lg3 50
amlin bl AbIS 59,5 G9 e IS on
il 30003 5 il pmib 095 0 JuST Lts Lo gie
L dunlie 0o dalaw 095 Vs Sib b wsd © S|
oS STy HJLis 5 Jlslise il 331 J S 09,5
2l b aisly oyl .3l s b s olslise Lindls (il pib
L) Gl S pie g pmnl Hil a5 Yl 5 elel aslloo
ams 39,8 Gope sl S o= phlew Vs
oslatwl 45 Suw) Azl A 9 3,5 (w0 Js) A
JLis Jlsliso il 38l & smio (o8 9uis (5 x5 pasaol I
Sl (b )il (25 ISl S YLis Jals 5 © JasT

9 WLSed 5 (5—dud asllbs (&) mbls SilgSod


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

YY0 ublKes 5 plin ) lab.cl

b il pe5 Oloj ) 5wl 351 Y gono 3381 50
S Yagwl il 38l s 4 5w olewd slaoss S
PH Linl 338l 5 S50 aaous Linl 331 Vs wsa PaCOs
Slaoas 8 slape julle [CRUPSRVE A I Moo wod
A 018 Ol j3l sl s o )3 aliae 5 Juadoe Sl
bl Jds an 13 (PA) aciles oo o8 ub (5920
3o 9 i Jl oS el yed wllow (silowa
PRPIRE N QSLQ[O).}_J'IJO el S s sl S
9 VS H)Lid 5 S92 A gud Sl il j s
S )8 398 IS 98 10 Flrb v ()T JpwSlss
- omwis ol ped I dsy alolely o pH lous gio
S Jlolize HUaLS Hlas alalsw 09,5 Ho Suiuds
S alalae 09,5 )3 PH louws gie (slabolsly suss
DRSS §9lge wMde wlbobasl Jus & ol
or wdac PH o il ool ) e wilac
aolsl (Ll Sl us 9 23S e LR & g9 b LBl
Do 9 b 4 wlac pH s wlhiuss (pl . 2ubse
S—b —5,b J1.(YA) 3l S (ol glo)
S R Al Gl ST by wlb)S
ade )3 GiiS (a8 SLadglS e 5
5 G3lge wMae (pLual 13 .(F+) 30bss Lials
adydul Lyl 381 )3 el Sow allke wlide jiubsS
Foo b iy yos )l =y aliolBMy v 5 dbac
050 @iy Ml 9 0350 ST 5 GBoe il al &5 by

sl 03488 03 lie (5 31y (Sis o3 Aol pu
s )3 Gl Swdis 9 i by ye3 alalae
b w5 ghlew Seiwls 5 Gsitums s )lis
GIloliso wlas 0935 93w duwlie ) 9 wublas
030 @ I e 095 93 )0 0> .3k caal e
0 Lid )3 Jlslise pue Giul sl S @ Ialawe
05,5 03 Ll josl Ol jese &5 3ub o dline (o) gimus
09 )5 Jl piddip 09 o ue V/E ojlasl &y J s
bl (s wlallbe gl gulusl .55 alalse
asilw b Joe Jl as o plisd Ginl sl u solslise
Slacss wolsla s Jlosiwl aislw Jlow s o s Hlisd

uﬁs\-\ATélaa)yo«eﬁueU@M)Lep&b
23 988,590 Jlan Son Jowwgs uais allad
b wuw aw b i) yhlsed 5 JIs jiws asllb.
0o Dal olga Jl gaublaw Jl de 5 el K )
ol yod ay SiudS iy pei Hols asllos ) .l
0329 Johue J S b 9 )b 93 ailig) (umiis wliy ol
LS )3 ) o )i A 8,8 ) g0 by pes
dslloo )s amilin 3bls H3l 5 ololise VS (g po3
3o pola aallbo s b guad 45 Ol)lKed 5 au8
9303 9 )50 03 )L )l iy oy p—e3 uilS 538 4(9)
ol J5 )3 35 Al S w) g0 joc 5 o i
9rg_3;‘w.dl_f)é).>\;;3u3¢__>mlo.§gp@b;i)s
slagbo) L wlpes shaloszs Jel plo) wnaw
231 as slasllos . auibl b gs e aid) VI & (Siloys
SIS G0 02 09 Vsl ST S b llS Sl ye5
u_uuuf\_)l_U).m)Jlro&wL{oL)a}m).)_\.uu\_be
A plsSo—s > Ll 9 S5 asis 0
s 3l s a5 alide 9 Juose SSlKe slaos 45
03 .3 )5 o )Ll 35 gy S x5 Al g5 5o LS 9
wlae 4 Glaguled ulejod jie (s S )5
OR3-S 5o Jlus)l i jS e 9 oLl
4 G SLpullel FNae 5 Glade slaos )
oSl 93 )& Azt &5 S (5o Jlw)l puais 55 pe
Lo 5w Jlsd jae S pa )d i S92 i

YY) sy e
ol yos Jlocl jl oz alolaly ,wsls asllos )
U 25 3 liss HLid bow gile pudis (iubS
o9 peShe K Uliae & alalse 09,5 V> (b b
JLid busgio aSigl 3929 L 5 (p>+/+0) =8l Hials
o5 pdoSle E/0A wliwe & Slrb wd VeS|
53 o= IlSlise wslas Gy (p<-/-0) =L w3l
A ol ySen ol oyl s . 2uis 038 line 09,5
SHlss 503 bl b pe GlS il ped o
Sl b)os b PCO, 5 PO, pH juslas ys as

! Diary of Practice


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Y49 Hlaws ) ;Io)l.;‘% o )louls (9D 9y Jlw

Bl o 9 woduw al=o VY7

9 3l A8 Yl o 9 gl JanST Soup VS 35S
ke Lo dely Siilgty Sl jed (l S e p5 4
9 vl lew VS (G i 3w 5 S Jl sy Blse
a9 o3ls LEalS ) Sileys slaai o ol (5 0
S0 e 4 9 Aled SIS (R puw (S gue Ml S
9 Sliw o LBl e o 590 Sleps SaS by
D3 oslaiwl 390 ollow Jl 05,5 ol iikuilss
Ky

Shpal UyiiS 391 s pils aslliae s aSiyl 4 aa 55 b
5 S Lol )5 95y s Il 25 K o 95 oliy o3
osTases Jstume Ml 3 b ss ST mlis wle jod
Omd)ﬁTCLA; 2w 33 sl o8 lSol (35, F
Il azy diolBls 5 48 Ll (LI Juds 4 aosls
w32 9 S945 )9 3die (pwdis 5 kS ol pe3 Sl 2l
13 wmmibls a8 5 (5255 09,5 I il abo gy o
gy po s 03294 asllboe mlis ) Silss 5o sl oyl
=503 Jlabl IS 38 T slax wha
2= )8 pblas & plg5oe asllbe Slagdsaze
A2 23 RIS oume bl it 5 (o) Jelge
23 oo il Ly 5 ublen ol pbssl 5 (g piuwl 5 lsa
Tl luss )3 cal oKae a5 (05 Shal ple)
355 0 )bl sl pSge sl Gl pud by 5 0 s3 lid

5 GihS i pes ax )5 Guas slaaisly ulwl
5 U9l JunST sl pals Soug 03 (ST 3l Swais
B9 )= 359 b w=s ublen elins 500
sl Jlocl Jl 3% o) s o weniblas x5 ,5
Ol a5 5 I8 Oy 3 sae IS Ske il
Uiy ro5 oyl 13 s glits holas (b b g o
23 B9 Huilgs 4ol o S plsHicdn Silgs 50
B9 owsk s Jla oblew )5y 63 gue

235 gl oslaswl y39 55

S5 0 ploul Slaadl )5 slass 9 )lis S Gy e
IS99l Jobss pac 9 Al (o il (V) )l
Al s oaoluid huss Sleinl Slo eunsile alon
(¥Y) el 00ub 53 abia

OIS )3 (S )8l i iy yo3 Ayl @l e
m adalaw 09, wblew B YL o Sy Suublas
VLS J )i 09 )5 L aunlie 0> Joe Jl a2y o)
STLa ODed 5 'l j5 o5 (Slaaisl b (5 lsbsw
O 03 GudS wliy yo5 Aiad b &5 el 9T I
9 e - slasilon Ssiiue a5 Bl ausly
wSplaorws walled GBS 5 STy 45 inl 381 b ismd
Sy S ue b (8 [oﬁ_s,sl Vw930 Jilg3 5o
L JB1s s3bois Jolss Lials (s393a b Blasil S gup
5 LS 92 Jo SOolsio pue sl yh ) 31> mud 55
L iimd (5 pdn Slasil adlse SIS a5 2l
S wsrwYse il 5 Sl 5 Gl
Sose b 58 593l 5 pShac (HR) 0t oL )
5 A sslosls plits Sd wldlas (FF) Sk 50
) odd STy enidled 23l so ubuhsS ol pos danls
S SweSunl Solow 4 Mo Yholews 9 @l S8l s
03 oS sl pes a8 LT JEL(VYXY) sas il 38l
ol g Grec (uils J i b ol e juols asllao
03230 Ml b o8 gl po wilymss ) uais Jl Ghb
0 AT Guais ¢y po3 aiad V¥ lalise H3l .88
5 Ui lawsss olss 0ls pe S Ul o LIS
(VE) wawl 0w oals ylin i YhHllen

JLid b wgio ) ols (583 slaa il bl o
O3S T gl Ol jso 3 )8 duwSTis HLid o) SumssT
S ol pe5 alalawe b S gl s 5 Sbpb vss
=905 89— 3sn Jl sy yuiis J S ol e 4
iy o3 45 = iS Glg5 5 eyl mlis .38l Sgup
Slm 3te Dl S Slgs 5o uais J)iS b Subs

8o —< =6l nhe o= yhlow u"lﬁ")L’3 SaS

! Gonzalez
* Girish


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

YYY obles 5 plin ) lpb.c | RS 9 S iy ye3 yuils

SIS AB 9 S KU Yo ls
ol isls gan 9 Se 7 xbo Il ai8 T 0 dlio ¢yl o3 ol VB S g Jouw 93 @8lie (P)la5 4355 mud
S ala S L gl—=b)ydT Sa o Su—ib sl

G5 o3 . 3ublb 50 IR-TBZMED.REC.1399.470

9 ()Lz._gl._v);\.T o b olils D 9 5y i gleo

References
1- Maleki A, Ghanavati R, Montazeri M, Forughi S, Nabatchi B. Prevalence of coronary artery disease
and the associated risk factors in the adult population of Borujerd city, Iran. Journal of Tehran
University Heart Center. 2019;14(1):1-5.

2- Sadeghi M, Hashemi M, Sararoudi RB, Merasi MR, Molaeinezhad M, Shamsolketabi H.
Demographic and psychological predictors of recovery from coronary artery bypass graft. Journal of
Education and Health Promotion. 2017;6(1):92-105.

3- Borzou SR, Amiri S, Salavati M, Soltanian AR, Safarpoor G. Effects of the first phase of cardiac
rehabilitation training on self-efficacy among patients undergoing coronary artery bypass graft
surgery. Journal of Tehran University Heart Center. 2018;13(3):126-31.

4- Alam M, Hussain S, Shehzad MI, Mushtaq A, Rauf A, Ishaq S. Comparing the effect of incentive
spirometry with acapella on blood gases in physiotherapy after coronary artery bypass graft. Cureus
Journal of Medical Science. 2020;12(2):e6851.

5- Hamid M, Akhtar MI, Ahmed S. Immediate changes in hemodynamics and gas exchange after
initiation of noninvasive ventilation in cardiac surgical patients. Annals of Cardiac Anaesthesia.
2020;23(1):59-64.

6- Martin CG, Turkelson SL. Nursing care of the patient undergoing coronary artery bypass grafting.
Journal of Cardiovascular Nursing. 2006;21(2):109-17.

7- Ahmadi N, Reza Masouleh S, Shekani Z, KazemNezhad Leili E. Hemodynamic changes and
related factors in patients undergoing coronary artery bypass grafting surgery. Journal of Holistic
Nursing. 2012;22(2):1-10.

8- Derakhtanjani AS, Jaberi AA, Haydari S, Bonabi TN. Comparison the effect of active cyclic
breathing technique and routine chest physiotherapy on pain and respiratory parameters after coronary
artery graft surgery: a randomized clinical trial. Anesthesiology and Pain Medicine. 2019;9(5):¢94654.
9- Feizi H, Mohammadi H, Yazdannik A, Mirmohammadsadegh M. Effect of incentive spirometry
and deep breathing exercises on arterial blood gas parameters after coronary artery bypass graft
surgery. Cardiovascular Nursing Journal. 2016;5(3):52-58.

10- Panchal B, Gutami S. To Study the response of treadmill walking and cycle ergometer on the
hemodynamic changes of post CABG surgery patients during immediate post-operative days.
International Journal of Science and Healthcare Research. 2019;4(4):125-30.

11- Zanini M, Nery RM, de Lima JB, Buhler RP, da Silveira AD, Stein R. Effects of different
rehabilitation protocols in inpatient cardiac rehabilitation after coronary artery bypass graft surgery: a
randomized clinical trial. Journal of Cardiopulmonary Rehabilitation and Prevention. 2019;39(6):E19-
E25.

12- Akhtar S, Ahmed F, Grover S, Srivastava S. Effect of respiratory muscle stretch gymnastics on
pain, chest expansion, pulmonary functions and functional capacity in phase 1 post-operative CABG
patients. Journal of Cardiology & Current Research. 2015;2(6):1-5.

13- Moradian ST, Najafloo M, Mahmoudi H, Ghiasi MS. Early mobilization reduces the atelectasis
and pleural effusion in patients undergoing coronary artery bypass graft surgery: a randomized clinical
trial. Journal of Vascular Nursing. 2017;35(3):141-45.

14- Chaudhary S, Chaudhary NI, Ghewade B, Mahajan G. The immediate effects of breathing
exercises with acapella and incentive spirometer on preventing early pulmonary complications


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html

[ Downloaded from hcjournal .arums.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/jhc.22.4.327 |

Y49 oyl ;Io)l.;‘% o )louls (P9 5 Jlw el jo 9 wedlis alxo VYA

following cabg- a comparitive study. International Journal of Current Research and Review.
2020;12(17):51-58.

15- Limonta E, C¢ E, Esposito F. Effects of acute passive stretching on ventilatory pattern during
prolonged cycle exercise. Sport Sciences for Health. 2012;7(2-3):105-10.

16- Page P. Current concepts in muscle stretching for exercise and rehabilitation. International Journal
of Sports Physical Therapy. 2012;7(1):109-19.

17- Farinatti P, Branddo C, Soares PP, Duarte AF. Acute effects of stretching exercise on the heart rate
variability in subjects with low flexibility levels. Journal of Strength Conditioning Research.
2011;25(6):1579-85.

18- Farinatti PT. Cardiovascular responses to passive static flexibility exercises are influenced by the
stretched muscle mass and the valsalva maneuver. Clinics Journal. 2011;66(3):459-64.

19- Ghashghaei FE, Sadeghi M, Marandi SM, Ghashghaei S. Exercise-based cardiac rehabilitation
improves hemodynamic responses after coronary artery bypass graft surgery. ARYA Atherosclerosis.
2012;7(4):151-56.

20- Mohammadi BolbolanAbad H, YazdanNik AR, MirMohammad Sadeghi M, KhalifehZadeh A.
The effect of deep breathing exercise on arterial blood gases after Coronary Artery Bypass Graftingg
(CABG). Journal of Research Development in Nursing. 2013;10:99-104.

21- Whitley E, Ball J. Statistics review 4: sample size calculations. Critical Care. 2002;6(4):335-41.
22- Almeida FdJF, Gambassi BB, Sauaia BA, Almeida AEAF, Ribeiro DAF, de Sousa PR, et al.
Acute effects of aerobic exercise on the blood pressure of patients after coronary artery bypass
grafting. American Journal of Cardiovascular Disease. 2019;9(4):28-33.

23- de Macedo RM, Faria-Neto JR, Costantini CO, Casali D, Muller AP, Costantini CR, et al. Phase I
of cardiac rehabilitation: a new challenge for evidence based physiotherapy. World Journal of
Cardiology. 2011;3(7):248-55.

24- Urell C, Emtner M, Hedenstrom H, Tenling A, Breidenskog M, Westerdahl E. Deep breathing
exercises with positive expiratory pressure at a higher rate improve oxygenation in the early period
after cardiac surgery—a randomised controlled trial. European Journal of Cardio-Thoracic Surgery.
2011;40(1):162-67.

25- Westerdahl E, Lindmark B, Eriksson T, Hedenstierna G, Tenling AJC. Deep-breathing exercises
reduce atelectasis and improve pulmonary function after coronary artery bypass surgery. Chest.
2005;128(5):3482-88.

26- Brasher PA, McClelland KH, Denehy L, Story I. Does removal of deep breathing exercises from a
physiotherapy program including pre-operative education and early mobilisation after cardiac surgery
alter patient outcomes? Australian Journal of Physiotherapy. 2003;49(3):165-75.

27- Brown SP, Miller WC, Eason JM. Exercise physiology: basis of human movement in health and
disease: Philadelphia: Lippincott Williams & Wilkins; 2006.

28- Burton DA, Stokes K, Hall GM. Physiological effects of exercise. Continuing Education in
Anaesthesia Critical Care Pain. 2004;4(6):185-88.

29- Saitoh H. Changes in blood flow, PO2 and pH of the muscle during contraction. Nihon Seikeigeka
Gakkai Zasshi. 1982;56(6):487-99.

30- Sands WA, McNeal JR, Murray SR, Ramsey MW, Sato K, Mizuguchi S, et al. Stretching and its
effects on recovery: a review. strength & Conditioning Journal. 2013;35(5):30-36.

31- Costa AS, Costa PH, de Lima CE, Padua LE, Campos LA, Baltatu OC. ICU blood pressure
variability may predict nadir of respiratory depression after coronary artery bypass surgery. Frontiers
in Neuroscience. 2016;9:506-12.

32- Sanchez-Gonzalez M, Kalfon R, Alvarez-Alvarado S, Arturo Figueroa M. The effects of
stretching training on cardiac autonomic function in obese postmenopausal women. Alternative
Therapies in Health Medicine. 2017;23(2):20-26.

33- Hotta K, Kamiya K, Shimizu R, Yokoyama M, Nakamura-Ogura M, Tabata M, et al. Stretching
exercises enhance vascular endothelial function and improve peripheral circulation in patients with
acute myocardial infarction. International Heart Journal. 2013;54(2):59-63.

34- Naik GS, Gaur G, Pal G. Effect of modified slow breathing exercise on perceived stress and basal
cardiovascular parameters. International Journal of Yoga. 2018;11(1):53-58.


http://dx.doi.org/10.52547/jhc.22.4.327
https://hcjournal.arums.ac.ir/article-1-1262-en.html
http://www.tcpdf.org

