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ABSTRACT

Rehabilitation for heart failure patients can help improve heart health,
quality of life, and strengthen respiratory muscles. However, some patients do not have access to
rehabilitation services in clinics and medical centers. The aim of this study was to investigate the
effect of eight weeks of home-based cardio-respiratory rehabilitation on the respiratory muscle
function of heart failure patients aged 40-60 years.
In a semi-experimental design, 43 subjects (20 women and 23 men) with heart
failure were divided into three groups: rehabilitation training group (13 people including 7 men and
6 women), rehabilitation training with breathing exercises (15 people including 8 men and 7 women),
and the control group (15 people including 8 men and 7 women). The subjects underwent pre-test
and post-test measurements of maximum inspiratory pressure (MIP), 6-minute walk test (6MWT),
and dyspnea index.

sThe results of this research showed that breathing exercises combined with cardiac

rehabilitation at home had a significant effect on the subjects' PIMax (P < 0.001). Forthermore,

igggg’ggjz 1& I\I\AAaa;Zz%zzi 6WMT mileage increased both during rehabilitation exercises and when rehabilitation exercises
Available Online: 20 nov 2024 were combined with breathing exercises. Also, dyspnea index decreased in both experimental
groups (P <0.001).
Combining rehabilitation exercises with respiratory muscle strengthening can help
patients with heart failure, at least in some cases. However, more intense and controlled exercises
than home-based exercises may be needed for greater improvements in cardiovascular function.
Cardio-respiratory rehabilitation, heart failure, Maximal inspiratory mouth pressures,
Dyspnea index, 6-minute walk test.
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Introduction

ardiovascular diseases can significantly

C impair individuals' quality of life and, in
severe cases, lead to mortality. Heart failure

(HF), a prevalent condition associated with
cardiovascular dysfunction, arises when the heart is
incapable of adequately pumping blood to meet the body's
metabolic demands (1). Exercise intolerance is
inextricably linked to the diagnosis of HF, and a close
relationship between resting ventricular performance
indices and exercise capacity can be expected (2).
Rehabilitation in HF patients can help these patients to
improve heart health and quality of life. Although
rehabilitation with breathing exercises has been shown to
be important, few studies have investigated the respiratory
muscles of these patients. For example, in a review and
meta-analysis study examining the effects of exercise and
lung respiratory rehabilitation, only three studies could be
included. The study found that patients' quality of life and
respiratory muscle strength improved significantly, but
maximum exercise capacity and exercise duration did not
show any improvement (3). This finding highlights the
need for further research in this area. Moreover, the
effectiveness of respiratory muscle exercises combined

scale was used in the range of 6-20 (5). Aerobic exercise
sessions consisted of walking, with each session
recommended to last between 30 and 60 minutes, including
a 5-minute warm-up and a 5-minute cool-down (6). The
rehabilitation program consisted of 8 weeks of exercise,
performed 3 times per week. Patients began their exercises
using two chairs placed 3 meters apart, performing
movements between the chairs (7). In addition to the
aerobic exercise program, the breathing exercise group
also had a breathing exercise program. The home model of
the respiratory rehabilitation device was delivered to the
patients (Power Breath. Classic). Respiratory muscle
exercises were performed for 15-30 minutes, with an
intensity of 10-30% of the individual's maximum
inspiratory pressure (PIMax). These exercises were
conducted three times per week for eight weeks. After a
week, patients were assessed to evaluate and address any
issues that arose (7). In this research, a spirometer was used
to evaluate inspiratory muscle strength and dyspnea index
(Bionet model SPM7 made in Korea). Six-minute walk test
was used to check cardio-pulmonary function (8). To
analyze the findings of this research, Kolmogorov—
Smirnov test, one-way analysis of variance and Tukey's
tests were used to compare between different groups. All
calculations were done using SPSS version 22 statistical
software and at a significant level of P<0.05.

Results

respiratory muscle weakness and that strengthening these
muscles can improve cardiorespiratory functions (11). The

with rehabilitation in improving functional outcomes for
HF patients remains uncertain. Given the challenges faced
by some HF patients in accessing rehabilitation services,
particularly during recent years due to the prevalence of
widespread diseases such as viral infections, this study
aimed to investigate the effects of an eight-week home-
based cardio-respiratory rehabilitation program on
respiratory muscle function in patients with heart failure.

Methods

The study population consisted of individuals aged 40-60
diagnosed with HF between 2021 and 2022, who were
referred to Baharlu and Shariati hospitals in Tehran and
had documented medical records. These HF patients were
classified as having a reduced ejection fraction (EF < 40%)
and were in functional class Il or Il (4). In a semi-
experimental design, 43 subjects (20 women and 23 men)
with heart failure were divided into three groups:
rehabilitation training group (13 people including 7 men
and 6 women), rehabilitation training with breathing
exercises (15 people including 8 men and 7 women), and
the control group (15 people including 8 men and 7
women). After the subjects were briefed on the research
process, the Rated Perceived Exertion was used in order to
control the intensity of the exercise. In this study, the Borg

The results demonstrated that combining
rehabilitation with breathing exercises resulted in a
significantly higher mean MIP compared to
rehabilitation alone or no exercise (p < 0.001). On
the other hand, the comparison of the control group
with the rehabilitation exercise group showed that
doing the rehabilitation exercise alone had no effect
on the average PIMax of the subjects. After
controlling for covariates, the 6-MWT average of the
rehabilitation and combined groups was significantly
higher than that of the control group (p < 0.001).
Conversely, the dyspnea index was higher in the
control group compared to the other groups (p <
0.01).

Conclusion

As breathing exercises can activate muscles that are typically
underutilized and less stressed (9), this may explain why
combining rehabilitation with breathing exercises in this
study led to improved PIMax performance. There is
evidence that in patients with chronic HF, inspiratory muscle
training can improve pulmonary function, the ability to
perform exercise, and the quality of life of these people (10).
In fact, it has been shown that HF patients experience

6-MWT has previously been shown to be a useful tool for
the management of patients with HF (12). The resistance in
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the respiratory rehabilitation device may have improved the
respiratory function, which had an effect on the 6-MWT
performance. Our results showed that both combining
rehabilitation with breathing exercises and doing only
rehabilitation exercises can increase 6-MWT performance.
It was shown that both cardiac rehabilitation exercises and
the combination of cardiac rehabilitation with breathing
exercises improved the dyspnea index. These improvements
may be attributed to enhanced respiratory muscle strength
and improved cardiac function, as evidenced by the changes
in PIMax observed in this study. It has been suggested that
inspiratory muscle exercises can positively impact
functional factors, including the dyspnea index (13).
Combining rehabilitation exercises with respiratory muscle
strengthening can help patients with HF, at least in some
cases. However, more intense and controlled exercises than
home-based exercises may be needed for greater
improvements in cardiovascular function. The study
population consisted of individuals aged 40-60 with HF.
While dietary recommendations were provided, dietary
control was not strictly monitored. Incorporating dietary
interventions may potentially enhance outcomes. Overall,
the findings of this study demonstrate that home-based
rehabilitation exercises combined with breathing exercises
have a significant positive impact on HF patients.

Ethical Considerations

Compliance with ethical guidelines

It was a descriptive study that reviewed laboratory
data without disclosing patients' information after
receiving the code of ethics (IR.TUMS.NI.REC.1399.042)
from Tehran University of Medical Sciences.

Funding
It does not have a sponsor

Authors contributions

Zahra Yousefi Chermahini and Habib Asgharpour conceived
the manuscript and revised it. Habib Asgharpour and Amir
Sobhrakhshan Khah did the statistical analysis, wrote the
manuscript, and prepared tables and figures. All authors
have read and approved the manuscript.

Conflicts of interest

The authors declare that they have no competing
interests.

Acknowledgements

This article is the result of the thesis entitled in the
specialized doctoral course at the Islamic Azad University
Aliabad Katoul branch, which is performed by Sepehr Heart
Center in Baharloo Hospital in Tehran.

Asgharpour H, et al eight weeks of home-based cardio-respiratory rehabilitation training on respiratory muscle function in patients with heart
failure Index JSMJ. 2024; 23(4):286-302




S ole dlme ¥ o,oa5 TY. 0,93 VEo T bl 5 st

ol go—>

I;w.% 9).: Al

Olylon oS CMas 3,50os g Jiw 53 owdid— B 193U o9 pod At Cubd pSU
B 2lw)b @ Mo

T oyt (281185 ¢ TolgBlis y o el ¢ T yg pie0l s ko2 gy 152

Ol nl JgiS sl e ool 131 081 (938 SLT e sy e oy ke 9 (SN 09,5 (38509 (5509258 S5 Gopeatils )
il (oS Ul e oM o1 oBuG1> (JgiS ST he sl ¢ obp9 pole 9 (a5 09,8 .Y

ORI R5 (S @olke NS o)yl (yliw slons st (atlB 35 50

ol (oS Ul e (oMl o1 o8uG1 (JiS ST ke daly ¢ oy pole g (a5 09,5 F

Use your device to scan
and read the article onfine Yousefi Chermahini, Z. Asgharpour H, Sobhrakhshan Khah A, Aghaei Bahmanbeglou N. [The Effect of Eight
0 Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with

Heart Failure (Persian)]. Jundishapur Scientific Medical Journal. 2024; 23(4):286-302. 10.61186/jsm;.23.4.286

https://doi.org/10.61186/jsm;j.23.4.286

UWSe [@RoeN

Olslost 5 (5 ol S’ S8’ (535 CudeS 9 8 Cudlaw 29000 St ol slowt (&2 W10 (ol (aaloo U 5113 (o lows 53 Sl S
ol B S SS o jlow opl A Wilgi 0 (oS CMAE Caugli Cpidad w5l 1) Sloyd 35150 9 S 13 SFlgT 3k Sless 31 adliul oS!
ol Al Fe—Fo (B ol U s Yo (o lows (oS VS 3,8 13 30 33 (o= B (53 5 (32 500 408 Culid 33U omwp2 alllao
HVY) TIP3k (o205 095 130885 11,8 09,5 dww 13 (B U (6115 (350 Y¥ 5 01 T+) (o903l FY ¢ 0o £ )b S
Wl S (033 9350 A Jolud 55 10) J 555 09,5 533V 5350 A Jols y25 V0) w5 (gl po5 b ol ot 5133l o2 503 335 9350 Y Jolud
i (6 315 DI1 Cyg0 3Tyt 9 (390l Lyt 3D B 309031 Ly (N5 i g (BMWT) (8, ol allds & (901 (PIMax) olad 4l y3 s0d

AP < oo e d) bty W g0 PIMaX s (5 fokine 51 Jjie 13 ol 1535k b o nd (g2 o 4 315 (Ui (3o (il il
W S S (R po5 b (S5l B eT o (Sloj )3 w9 SITiL S yed Gloj 53 ok BWMT 3 oaindgen Cdlums 593 )b

(P<+/++y) 3,5 I il b (K5 yad b Cpismed (BL ]33] VEO Y ikl YY:cl 5 g,
Lol 453,190 @r’ 2 Blas o5 ol )b I3 ol low &2 (5l S8 ilgi 0 u‘“"*""’y““‘ wsﬂ» b 5k oy S Gt Y 15,0 fu )b
M 3 S0 53 S o3 & Coanadd (6 05 58 9 el (S (3 o3 (B9 (ol 5 hos 53 (5 b (S Oge S ol (S0 VEey
oy ol i3 5 g0l e i ST A« god i U <ol 59l g olB i3l VBT bl P 2 Ll b
[ | [ |
2J9' sz bw‘y
9t ol G

ol s SUIde oMl 31T ol8zily (JsiS Uil a5y e 59 pole 5 i 09,5 1 LS
SANNTAYYIYY 585
Habibasgharpour@gmail.com:asLl,

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart
Failure Index JSMJ. 2024; 23(4):286-302



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
file:///C:/Users/NooR/Downloads/Eitaa%20Desktop/Habibasgharpour@gmail.com

¥ o lowd YV, 0,95 VF+ Y. (LT 5 00

o

4 g Al oM HE ghlon BB )5 290 OUSEs 1 0gMle
oghie (4298 o cind )3 8l ppl (kS OHe g g0
39 Cud b ialS (B adigp ialS L HF &8 Caul o edly lis
ol el Jalse cnl il olion (b)) 4 dtaly b (S5
2DV F Sede e g (i OMde 3 Shes cu b
European Society ) 5,e 9 d8 (obg)yl oyeosl (sladgainly bl
JB HF & M ol jlew Ao yd O+ b Y+ ((of Cardiology (ESC) 2016
e o sitn e 5o 5 3,80a 3 M1 5 (S
ind (V) 2980 0dnldie gudD pd o g bl OHlde ) oo
8 okgn il b phlow Jl (e B pgw o ) (s e
8L s b wdid O Cand Cpiomen [V ] Gl i sdalie
Ohlews 0 & s Sae | o) pdiges (@ly 1> .Cuwl 0391 ol o
g5 oMae oyl jl (55508 o pd cawl oas plol HF 4 i
Y] Caol o3y lis Wl 31,81 b anlie o 1) 1 g5 (sla )l &4 Cans
plul dSwl cMae )3 sddbosalie pdlie b @l ) &8 O
Uil s OMae 31 g la )l s 45 )51 [VF] conl cuglite
2 ogde VO] conl o oamlie HE 51,5 55 oyl (3957 cby oo
S 90T or 5l Cllad 4y bgyyo | g5 sl 5Vl o3 ]
Jolos s baype cunl (San Slpss cpl ol 0390 o ol 5o
Bl ol V] a8l ased (o)luly o I L e elals
Calizal 53 IR (ks SMas 3 1 g5 Sl s Gal3)
s g g ey 0388 (Silge Cpgo 903, Jutud | (S
o Sl SlpilSe plo 4 pris b il eMae )l » )
Slllee > oplply V] 2580 (mdd cMae > Slos Lais
Ohlow eyl dgme Sl (S Slgijl ol 8Ll eiplox]
(il ©Mas )8 5 olgs Sl L & cusl oad e3ldl 3 ofge
Sl s a5 Lol lis isl)Sen g (Dall'Ago) o5Y1> lodgy ol yos
S Sgplie i3 g (i3 IS bl el Sl o il SHae
DAV 298 Ghlens 3 (59 JoS g (il (S5 (Al aoms 1

o (350l WG e HF @ Mo hlow (lp Jjie 0 (ye8
sl Oldllas ailb LSLE » ohle cov glacp e lp

3,lg0 oyl lealy et Jsie 5o by s (sl alisee (sladol

Il g
dodfo

P g S Jize 1y oLl (S5 ailg e (Bgpem ol slagsslen
SIS 0,b)3 slasslon cul 5l (o g Jlow Spe 4 joie ol
& yido oS Cul (Heart failure (HF)) 18 Slo,b (39,c 5 8
B Sler 4 2B B &Sm0 ¢ (Sloj g 0392 (p0je 2Ly (sline
Gilises Lyl 1) o slajle 315 o5l & of aigys b ad98 s>
S 2038 ol Qe 5 1S VoY Jlo ) [V ] 4S5 coles
Slost i)l g Jlo Vo ) Gy & el Ggelie IV 3505
Yore o 5 cpsebes AD & oiwo ol Yhatsl g 355 5 ol
opl sl JLS 5 51,8 XY g a8 15,8 ol ba] e Aalgs
ol 38, Ll YOY Jlo 5 ol 5 50 sme 5 Spo g o IS
Syt el 3 By e olB (ilom VL g 31 L Lol (] Y]
2 Sl 0l TN g9 J) 58 Gl o blage STye o)l ol 53 51
P oS 8 olKiwy Sl g e 1y HF cadly jo Y] Wwlesls
S Wil il | oS o) Gy el clajls & (osSoly
b > e (K5 bl (isS ple el (S5 L
ool J (S sl Sae bl ol 2 [F] 2580 pasutie col il
slpl Gl SIPb S (o 425 HF 4 Mie olilow &8 olaailis
0255 Joo5 %05 )le o b (2L el (g (09 Culla
5 039 by HF el b pdlahe jba (o8 ol
@ es gla il SIS daly S o5 el sl g e
[F] a8l il o2y (28559 cllsd cud b 5 colpul cdbs 5 ol
5y ilS L HF 48 Caul o ool i xS Sligios )
il ol plSin 5 sdigy of g 4 Yiain g 0] sl olyan
P18 (oo Bl cplow el (Brae (3T Glin 32 colplis b
aabdl g jlogiogn Lis )3 Jlo laplsl I (S0 BB epl 3929 L
bg)l G pyeonl Jadllygnd Gk g 2> AL 8wl
5 38es il (Il polaie 4 HE phlen sl (8 Sk
oS Gl odomy Al o (A SISl V]2 Cogsl e g
e udligy (9ol 5 Clad Sl (o359 slagy o3 Jold
il & 4295 L ojlge ol 5 03 Sl Coles g (Sgpem (B sl
sloodls [A] 398 (ilopased (B (gilow & Mive (ilewr (63,8
olgie & B il ) eas S 5 ol o alejl ) 5l Lol
L HF & Mie plilow sl a0 4 () 5 Sge (b alilae S
(3] 28 o cales ) puS ialS

B byl 4 Mo lylow (ol W 3, Shes 1 Jho g3 (oundiS— (B (S1g 5L yeT ATBB Cudir .y 0d 9 599 pheol




F 0 lowd YV, 0595 VF+ Y. (LT 5 00

.
ol sy (Sbjz odigy 5 w035 ale (I8 (inyd 5 Pl
s S Do ¥ oS 1B 35 IS LHE 33l ) gy o0 S5
IYV] sl 13 g 11 (oo)Slos WM j5 5 aiisly (EF<40%)
£ Ohlow den (sl )5 dilee Ll 1) lilow ded B yaiasiie
Jos (slagS il WS (S50 M gyl s 23
cole) o olhlon g 3d JolS (Spae slag)ls 5 (Bgye= (5 (s)low
olo duw 5D gy Slyusd il 5l S zud 15,8 Laal | S ailalST
b slapyriw adsl SB zos (glajlme il dldlae g9yd I 3
B Sy ari S b 5 o5 S (sl e s oS
ol ampd el «ud)Sey g Codlge wntigle)y g dibyiy
Gy was (ol SlaweedlS Sdgiun hbcwede
OB b (B9 (0 Jeo (ol S35 jgreg 5 ol g b et
(Metabolic equivalents (METS) L SJglie Jolro) (uiio ¥ I yiaS
FB (oSl 335 g gy b a3 colpl Cllo 3 s (S5
Coliguog i | sl onidi 58 s b9 ol S 2 42y
VA Sl pid (g Gl e (gl B L 5 (3ld (pgdl b
B lpd g b (B Ui ialS idIS gy 4w bS5 )3 p Sk
B ool (0Sdas a3 9wl Ve (VL col il
New York Heart Association Functional L JUisSl L) S'ye 50
Simgh ol oyl cov law) Ldg F WS (Classification
b oeyed (9055 JooS p (e lew kBB g0 13 g 039
Sy g 008 dlie SlS 4 g dxSp g b (ST OIS
Cpl D 09 350 VY 5 5 VY ol a8 Jlow 455 ¥0 (5,5 ailae | lng]
1 8 oy 28,5 5 ilisen o9 S ¥ 3 5 2055 S5, 3o
G & 45 Ddgy HB Y+ Ll 385 cpl > <S5 g sl plsl
Pl (SIS (5 gb (slaseyed 095 S MBS G 05,5 39 3 ol
Sile (8L a5 W Ll (0 oS Wdg 5 A g 0y Y Jeld ya5 VD) Wl
¥ a9 g il g ilem > 4 5 slaigdsesl i 93 (slaodls
RS AP TONCINNVI SN ST RN 5 AT
0955 (03 V 9350 A Joldb 5510) 255,88l 55 (S sl o
g3 0 Sy 4y et a8 ad Bl (o33 5l JyiS 09,5 L g
Vg oy A Jeld 4 10) 123l lgijl sl e bles Lol izl
Sygo & adlas il 5l Bun g Jolye bl ol 8l asalpe 5l o (05
&l ol saple) 05,8 aw y L 0 7 yd ylew sl Jol8

3,8 el
Ry SS9y

3 opped ol oS b ibeS HF (g)low dgg > 4 3udios ol

S ol o Jalygtss 5 il oles b ity jgel Jol

oS Ghlow b auslie ;5 [V ] 348 o8 5 caliseo (glay yo5 b Wil e

Cad )b g (SN5 CadS p S5 53 slagnyed bl S cod (5o
2wl 098l Canl s ol s HF (glyls ol 3l 5559 cullad
b Lol o J5ie )3 (sl yo ¢ Sy 5150 53 (slagn o5 b duglie
Cullad Cud b o S5 cuaS slaygis o Bl polie ol ¢ g8l
Cawl 03l L5 HE (gl hlew 5o Lmij el g el 9 (5559

[v-]

Gy yes boolyen Jloiil oS cuwl ods odly ylis 4ol 5425 b

Ohlow ol (oS SMe (s (o8 Olalllae it oo (oS
SiSe 4 &S il 5 gygpe adllas > Sl (sl sl
CodsS g diS ©)u8 Sl ) S Sl g B9 I
Canilys adlllae dus s Sl gl il cad )b 5 hlon (SN
(oS Mae )15 5 (S35 CudeS adllas ol 3 098 iy o
Oloj ©de g (o8)9 Cud )b S s Lol teudly (a2 g8 BB dgute (olylew
slagiagh plol pgi) gedge ool 4 [V ol (LiST) (63900 <3559
s glaiy yoi a0 (@8ly )3 5 w3 0 LS dizej 2l )3 ) (st
Ol 0> (S8 9 (63,8os gut gy Sl Lol o oS
HF olilow jl (30 oS ool jlcuwl g)dg) (Slolgl b wiS” sloo) HF
ord Jd> 4 3l sl 3 ofug psboas g ebijlp s Slsil 4
Ssslon (shls a5 (6318l g g Slas Lo wilo gy (sois Lo
e9es ke )3 jean l Widg: (dlaiej (Slaig)lon: 094 Bl
Wlodg: Jzie > ilio Larlpid 53 (hilows j1 (6slemm ol 5 508 go
L e R B ICEC P
b )b Mo olloss (gt M 5 Slas S50 ) (=18

@i 059)

g 4 & Cunl (93)8 Dl g5 jleban i ol o
A5 plsl igefl o oigeilitn b @oSom JSb 4 5 (p8des
iy > G dieS b L g (S 3)lge cule) b Jole (oS
W uS cdby by s Sap ople oKl

b pool IR TUMS.NILREC.1399.042

(5l g5 g sl

Pl o dials & ol (0381 Jolis adllas cpl )3 (¢ kol axal>
Syl slows 5 g B39 HE (ghls A+« B WVAR Jlo 5o g atib Jlw

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart

Failure Index JSMJ. 2024; 23(4):285-301




¥ o lowd YV, 0,95 VF+ Y. (LT 5 00

Y Ode d by ped o plogl 5l g 0l plodl (gladds VO alsyo
S 108 L)l o @llne gy 95,5 dnnlye 55 30 a0 slowy ciin
oo 9305 1S5 (485 0+ it S LTy (ped lew Cul s
Jow 4 )0 (pyed Vodlspo opl 13 0,8 anlye Sip 4 atan & 3l an
2 aly Gl b 1S9 b &8 o ool plordl s (2505) A5 0315 356
il S S & ol 5 Vb & s S 13 L 5 e
O Lol g ol 3 o Sb b S b <8 ()30 ol iy
win 93 ) Gl (&g <8 JK5 4 Gulb 9 Yo 4 cud e
Gl i A 5l se g 00D sl csls Y Cte a1y (505 Y ole Bl
260355 dxrlpo g)la (il 53 @ly e B 35 10 41 o iloj] ploxl
015 03> hlors 4 45 351 lahd Bosko Jl layed (253l () Jgoz)

[YY ¥5] 5

B3y9 4aby «silon (oBipg dclp p ogMe (cudl (lagy el 095
Jol aul> )3 &5 59 Cpgo (il & aldlie g8 Al 55 S (203
3 o 9 45 031 B30T lilons 4y S e (glacy po e
oKiwd (B Jdo i plodil Jiie p3 1y oy o3 b Cawlgd 3 o) ylows
VY gy pod e ) JSB) 8 030> g Jlows 4y (oS S5l
% gds a8 s VeVl s b (ndS M i) 4iiBd
S 5l dx 9 39 (Maximal inspiratory mouth pressures (PIMax))

= o>

Bl 5l 29k (qwyp (Boye (A i 2 )L g B byps Bk
sl B by U8 Jite ) lagpyes ool el Wb 4 S0
b 3g0j] s sl g 30> g 5 ol plis 9 e v 33905
RPE b ws STyl lie s ooliiw] (5w STyal liee adlis |l
b L s o) b &S cuwl wlie (Rated Perceived Exertion)
ol 2 e B oS Ll )l e Sl el b oadplon] el
AT 5 e 450 09 gt 5 o5 1559 ol ol ing
VY] A ool £=Y+ alely 13 Sygr wliie jl adlllas (pl 5> a5 Qb
duly o &5 39 00d dpog Dy (58 ol) Joli (slgn (o)) Clud>
Sy 483 D) g 50,8 )5 dadd O Jolb a5 0SS Jobo ddBs Vo5 v oy

YO ¥ 29 55 03,5

b ohlo 8 plol )b ¥ ey )3 g 392 asin A Jobi Slgijle o pe8
9245 JSS cpl 4038 g9 1) 353 (pyed ((Jaio das g3l eolitul
Crl omolow eyl e 3 g LS on ) i Y ol @ ) it
D5 o M Gl (58 ol sy g (el )3 ) o0 oy b Jiio
Coppo & (JMo 93 O ped )y Cop plod b jlaw pgw )5 5
b S igo i pilez (npe3 )y ol (B) (undSIA €S >
b 3 b oo rale b Juio o (JS Copo lea g pSp b L
ol by oS b S ol iy oyl D9 gl Cusly b oS
1y odosly bjgel 505 0 3L Jols Co sl 48 Ao b oS gl

BB Sl (uyes SS9y N Jgl

(PIMaX) i &3ae 8 (6 S0l o 31,553,555 5 (CEPT) snmolB Lo Linlesl plosl (Jl> 55 B Ik 955 ) U

u.))fh).ojf)fwb\'ujlb ra&j@;ob&jv)bdlwb\aub)v).\ JML:O;)&JQJALJ RL?ALS)yu»L.uL: PyuUngw

S g p)S b Jo WEN S olido b d U pla i

O35S Sy g p)S dddy Ve IO yas g rwo odeg ¥ 0 glaadd Y o3 Y Juo b eV els Woo WY Sygr wlide b PORTIPPCT TPV

S92 Sk s SS9
A b5y9 4idd VO-Y+ (gl iy yed e 1 03> 9o jlow dr oudS Slgijb olSd (SSB Jae a5 03l bjgel o low 4 (i ©Mide (sla iy o3 dsalye Jol Al
gy (PIMaX) 58 (s a8 piSTas Vor¥e 7 s b (S

(PIMaX) w5 &Mie 3,Skos (5,503l 5 A g

B byl 4 Mo lylow (ol W 3, Shes 1 Jho g3 (oundiS— (B (S1g 5L yeT ATBB Cudir .y 0d 9 599 pheol




F 0 lowd YV, 0595 VF+ Y. (LT 5 00

0" -
= o
oSl 5 (03 (SMas b )l Car eg el ) gl ol
Syl (0,8 €Al SPM7 o Bionet cigl) ads odliul s (S5
sy (00,8 SB] e el o Caunlgp ol wisg @ yls ansls
ST (S e gtloy gmmoMl b LVT)

(6WMT) (i3, ol y alds & 4905

ol sl (5=l 2 Skos gy e el gy So 9ol
(American Thoracic Society) (el diw awdd yoosl 1) (905l
e ol o s LYY Lo 3 oy 5 ol s
o) 50 s ool 1o Yo Jobo b g cawlio e <5 51 905l ol 3
osejl (Kammin) (el b oo g Jodllgus do p yidgh

I¥A] s plo

Sl sy,

09)5 4w )3 ogoilim 5 Ceilote Slhes (imely cul o oS bl ]
OHlyad it Sl g o dgell e Coglis Sy (el ad (g pSe
S5 a3l e 0)ld 4 edlitl il lagS o 51 (igel i)
Syl el el 39 sl 9 ke (29 A8 > &y ¢
A5 03wl YY aseud SPSS 138l o 5 5l beodly Juloo caps s o0linl

W) d.:.é)f)lé.}))pf oD LS)bL'—“’ Ql}gﬁ

Ll

03l (L (V) gz 53 (i3 0599 Jobo )3 o ingejl Sliogas
dab ) Lo,y sl asciio Joda cpl 3 a5 jobolod ol ol
sdalino LhuT O u_‘i)’t>| 9 JJ.)% ] gi:.)); Ltbbs)f O&L.o 5.))‘94

Power Juo) il cMiae Cuoali Cape oddodlatol ol .V S5

.(Breath. Classic.

oS SMas (b))
ol cplad bl (PIMax) (oo jlid pSlis b o0 clae )u8
bl Sl asile Bl s p3 45 S3g05] j s o b lad pdaws
25 b 298 0 g xS0jlul 058 oo Laix 4l G (gl Sl 5390
oo 45m) 23l 5Vl (Sibs cosge 42, oJsbmgpe Al 4
Cawl YL PIMax (1l yieS 4y oo b il i 051,305 col gl
o 555 6 5 o oy g5 ey S 5 S0551 )
Jde doyd Vel S PIMax o8 Sleyb 4 M ohlew
CMe Cooliiw] Canl (s CMuae Cand oxidd Ui 00 s i

Sl so 4 3,15 0,31 g Jgb 3 cppme omeS )Lt Laios Ul &y oo
58S el ol Jshe ol Ky 398 (pSofl Cilie (o b, 4

(p>-1-0) s s Sl b uS Lais oloj Jobo 3 1y PIMax 340 aiwlgs 3dg0jl
Ay S0jlul i S5 adld Cpised [YA] 0] Cond 4 b 00
i iogaj] CKebl 5903 Slumguas 3,1l Blyou 5 Solio ¥ oo
M £ SD
otegi okl » BMI sel » BMI 2393 jl o 09 ol s (cm) .3 (W) ¢ s 09,5
(kg/m?) (Kg/im?) iags,  (KQ) iags, (kg) oSSy £
(39
ARVEA = A /ALY Ya/Ad £ ¥/\5 VEIVO £ N/ Yo/va  a/54 \ORA/QY £ FIYY + #/v¥ A1 Jus \
ISTANY
YA/E) £ Y/VY YAV £ Y/-5 VAIDY WY YAIVE V) ASY/a- E AIVY +4/.. W Db ompes ¥
oY/ -
Y./ % £/2F Y5 £ F/1 WS E AR OWAY VWY \DASY £ 5/ + VY \ Tk o T
O¥/YY w5 b oo

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart

Failure Index JSMJ. 2024; 23(4):286-302




£ 0)losd YT 0,93 VF ¥, U 5 120

)%l o) ‘5 \ L’;

Pl (5 i b 43 Ll 5l 5 g o8 230 o 3 i S 2 i oS o 9n ool sty el el

)03 Gybo 1 (o ped S 5 05,8 b S 09,5 dunlie) 2oy ol YANFA P = /o eV @ = +/54Y) casly SIPIMax il sy oy yod

S5 e ol 45 3o G5 A 5 b LSS 05,5 Auelis ke o8 5 o5 gy ons b lasslon enlis (Fri =
¥ JS5) <l Lo oges] PIMaX (Siko 2 (531 2l & gy 00d oS (S (3205 b Sl (05 & GLoj )5 PIMax

PIMax

Ae T

Ne T

H

JJ') u:.{d"' s
St

J)y)/

&HH&JL_\:“H#J_SQ_(@H)o”J

PIMAX= 57.5349
Aea g L.\_-s'

8 2l )b Yo o slom (omndid Wi 3,50os 1 J350 3 (omndii— ol SlgT 5l (2 pod Al Cuid (] ) Ko g 492 0] s




S ole dlme ¥ o,oa5 TY. 0,93 VEo T bl 5 st

ol go—>

PIMax

\T.
QT .-
0 ol o o
Voo T
As T
o L
e T
Te
. ¥ L]
3= s
\ \!4
'.‘—/‘J/
. .,_)/

QL i bl ppan e 1 Bl L Cilisee (cloog ) (xSike dunglie (o chlisee (sloog)S (g3l 5 (i90ltes PIMAX 0 Sike (Gl Y St
S5l pe3 05,5 LP < /o) a5 bline SIS o lis B J 1S 05, S LP < o/ o) a5 jbline BH o

ob)lgsS Jos ygel | edelcunsty @l pelul  cmizman
STOMWT )3 osdodgon Cdlue Clpss p oy yed &S b asuie
Slais jl G (Fepa = VPR P = /oy @ = </VaA) sl
OeS 095 Oexed 9 SlFil (nyed 09)5 (Sle bl e yuiie
JriS 09)5 3l ity (6 )blme ©yg0 4y (i (2 ped b ol Sl
Loolyor Slo35l cpyed 09,5 5 (SIFil Cped 09)5 (m (BT 09
(¥ JS8) 25 Al (qudlS (1 po5

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart
Failure Index JSMJ. 2024: 23(4):285-301




¥ o lowd YV, 0,95 VF+ Y. (LT 5 00

0‘0 *
l LL’
) (S
6MWT
' . e A
0 Sl o
ol
L
e -")' . ‘-,_,;a-"' I"‘" )
> P P o=
/;_,."'
(Dt oed) w5 ot
<
6MWT
Oee
feo
..
Teo -
A\ -1
i Al . T = — T
_'..v-/s _,-\y.;"‘ !./_‘;/"
¥

Bl ela sl e s (D) 83—
6MWT= 326.6279

R S I W R R

B olw,)b 4 Wi o jlows (oS Wae 3,500s 0 J 50 53 (omndii— B 19550 (0 pod AiD Sl ] ) IS0 g 599 yReol o




S sols dlxe ¥ oylowd YY. 0,50 YF Y. (LT 5 0
& -
! -

s ol e gt Bl Gle b Calisee olaog,S pSike dulio (0 ciliste (sloog,S ygo5l pme g u}“)‘uw 6 MWT Sl (W1 Y o

JyS 0, S L P < /o) g o jlobine 3] oaind L

Ol omis y90il (X" () = VVEYE P = /oY) 34y soline BV g g sl L (S5 asls g pSojlul Lubbe aSl S 4
Otred 09)5 (ke 1yt (YVAR) J5S 095 45 (ke o5 3> 9095 ¥ 1 Gl laog)S Sk (pioman g At sl yiie g9
JS5) 392 (WIFD) (s sl o3 9 Slo53L 09)5 9 (VWAV) Sl odlisiol (el ol oy S g Sy S S albl g5l

(¥ 0903 iy s 53 1og )5y (g lolize OS] &S 0y )L ol 0

O9eilom <l )3 Ll sl sy (X ) = /500 P = +/V¥)

i) S Al S

35

[ preree
0 ool o

30

"
—al

25 4
20
15 4

10 4

0 = T > T
35— 3 R e P
/"/‘

(Ot ea3) 05 -5

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart
Failure Index JSMJ. 2024; 23(4):285-301




F 0ylowd VY. 0,55 VFo Y. LT g o0 )9_’1 ot SA_;}
o *

» . &5 R
—d __.“._._JH

w2l 200G & 3
o

-2

-4 4

8 4

—
= Y
':/J

(e 235

adgl o L duglio 5> Clise (liog)S s duglio (o ilies (sloog)S (1903l g 5 (9051t S (S5 (a3 Ls Sl pes (Sike (A1F S
(ol s (K550 iy OMSde 00 i s (S5 adls g0 YL Glyed) i (glaog S 5

JsiS 0g S LP <o) o o jlolize OS] ssimd )l s

62950 allas )3 (V-VF) (S 57 jlbiud Ll 0 HF (cllo (sl Sagoj]
s (el gl 4 wisls bl ol (gl 31,81 (g9, 2 o iool)d
Wlg oo owiis OMae (glayyed o pldl a8 58 by )] sl
S 390 4 g il 425 S g el g Jl 3L 1, PIMax
3 e HE (s il )3 a8 55 3929 (saaleds [YV] cusly S
culld gl QU5 gy 3o Wl o (03 (il A oy
@ a2y b Lol VY] aise g 1) S8 ol (S5 culS 9 (oS
5 1 30 o S5 5 s (S5 ) il S e
35 385 ol 3 0l SS9 b g Jsie 3 slonyed b sl V7]
b sl 1 8 5 48 ol 00 03l U5 42535 )3 el Cwd 4y
P Wiy Ul GRIB eel g oy e el HF (lilen (6l
Seogg5] pitmns ¢ 3955 Cullad 5 Suoliydga 9.4 (Exercise capacity)

ES )

IS oS 2 sy lite slagyseil (gl sloasly b5 cer
& syl el ogeil cpl el PIMax o> jlis yiShis g0l b
2l gk cpl )3 [V ] ded oo plonl it Mae 5 Slas oxlys
9 ik Slacnyed S5 oS Sloj e PIMax 5 Sles o8 3l (i
e 4 Sl3k slagned ol pll 9 5,5 I dge b ploxl iy
oy yed a8 bl s yusi SIS o5l & 1y PIMax 5 Sles Cadlgs
S (oole b > &S Wed Mae b b el Wil o (ot
oS 5 a8 0l > et 40 Ll YV ] 05,5 00 515 )b adlil g ,Lis cou
38es Cudlyy gl cul )3 (oudS Slacnyed b Sl slacyye
dgiome WWildid )3 plodl dipej cpl o &7 Slllas sy 390 |y PIMax
9 Ao 6uJ|)JLJ sl d»ﬁ)f Sygo u.O.L?u: ozl 89y y § M
a boyyo 30 oyl goodls d 515,85 &g blinl b b s 4y

B byl Mo lylow (ol W 3, Shes 1 Jho g3 (b= (B (Sl 5L (o yeT ATBR Cudir 0 9 590 pheol




F 0 lowd YV, 0595 VF+ Y. (LT 5 00

.
ol go—>
Loy o5 gy ool 5 Lol 008 gy (oS b Sl (sl o5
&b 2905 U L psts e 3 Sles p o] @l & b pbl Jji0
@l cggerme ) D5 Sl Sl 3 3l (slagy ol 4 apd
g &in A e > g 3t 0 Jgijl slagnyed o o (LS jols Jimgs
2 Sy Sl Al oS (i Gl ped b & Sloj ain 3 LY
oS ape3 (8L g Yt 2o A6 S @b pl b b HF ey
by 4l il ol s phe slo g1 gl (sl yod 1 ogMe Al
o eyl bl Sl il lacp o8 95 9 s ey 4 3l
i 3l gyl o eSS p5 (eladgeil D)l el £ 5 23
oo s Gy )l Jgsl 5 gt (93 )18 5 B oy
s |y gite gl Cilike Loy b (el inga)] cnl (ySas ¢ iz
5 03¢ HF (glyls 48" 05 plool b ¥ =5+ 01,8l (g5 idgls oyl lided
o0t 558 o] (B rfy 052 003 (liles 4 ladog Sl 3529 b
S SoS oelcands gobs dose 4 (236 w3y JpS sl (S g
Sl i g Sl lagnped S5 Giagn ol 35S wnes
@ anhe Bl g oy plsl Jjio 3 1) layyed ol & 35 (538
RS Cpge pl 4 sy (o Sla 4 & Bl ) Slops eSS
G 2 o ol 5 il 48)S g ol ol den (e
)13 586 cosly (Bgie g (b 2 Ses 3)l50

bsye lad Jalge g (Sopudl (il 00 Bl g 00l (S5 CedS
9 Ollen 33 A5 (g lga o tllyga o Fgyem (ol lagslen b
Cugl el o (2lacp po8 ol ecul 329 LT ) 2 )31y (8 oo
Al ge S8l cpl Bgye 9 B 2SS 13 Wl o igd go S A
oS OMae Camd L HF llaw a5 ol o 0oly s &dlg 55 [Y0)]
ly (o= o8 (lod Slos Wlgi o e cpl Cogh g Hgd o d2lge
oIl S Loy yod poled &S sy oo Hla5 4yl Wl YO] iz dgu0

6-) BMWT (505l HF (clls 3131 (el (o3, Shee (slacygeil 51 (S
29 Gl 5By ol) dadd F y90)l 45l (Minute walk test (EMWT)
SMae 05 150l eglie (sla sy plosl Canl o 3l )l 4
Wit Mo gLl &S a3l > s e Yl alae il
oS Oae (sla iy o3 3l g cpl ) d STIVE | cuwl 0aiS' SaS
el Conl Koo ol Co gl ol 3 9350 Cuoglie Lol s ool
Lo ol il JlS 31 BMWT 3 Slos 4 wik o w5 3,5 dguts
OO Pl o 5 (S (slop 03 b (Sl (05 S 5 o 85 0 L3
A58 )0 ed iol38l 1y BMWT 5 Slos wlgs o o Sloisl (gl y poi o
HF (gl)b ohlow oo (sl duto (5 )3 BMWT &S ol o 00> )l
2 03558y s w0 plosl ), 4 cigefl el @ly 5 YV
Ohlew 63,8ae byl (2b3) (sl Jooi BB (095 & g Sl oy
oximd s y903] ol 3 dgate [YV] ol 03039y (lb Jos 1 HF & Mise
S el Jolge oyl ga0mme wcanl HE (ghils ilow 0 5 Sloe gm0
b Glgit lacuy <85 plin HE (hlon 0 (udd (S5 a3l
M oy p05 ol (Koo &S Cuwl 045 030> (s b oanS (gl p pod
5" wgel (ol 399 b [YA] 13l Sge (il e Sgupy ) (0D (S
S5 (03 (oS SMae (gl yod Cannl oo &S00Sl S
b ler Soge 1) (S8) catS 5 93 Slas (pyed Cudils (s
Sy o Glojobj sl Jl (I b o 3o oy ol
63S5es (ol )88 gy el wgus Jlosl o (00 (ouuitid e
as b ool L imgdy oyl 0 [V 29 o i (S5 adld ales
b B Sl el w5 o 5 B gk slapnel o2
ol Yo 5 wls ity dgu 1y i S5 pails (oudid (glagyyed
aoslia ) 0l 8 5 Slas 3gu40 9 el A )18 douty 4y g

LS o g PIMaX ol 04 03> oyl pols jimgly 5o

S 5 5 9 Sl sl i Bl 63990 b azsiS o siagl 0 4 S

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart

Failure Index JSMJ. 2024; 23(4):286-302




o

¥ oylons TY. 0,95 VE+ Y. 5T 5 0 )9_,1 oY) s,),_;g.
o *
S 5 4o

b S (sl o5 plajod 32925 o8 2l (LS 3o ol ol
il lon (sl il ol (Sas 50 13 S5l slonyes
B SIFib wls g il OMae 3 Slas (g pie sl
2 D HF (gylaw oS (601,81 505 0 duo gy cplplo fail atily
S 5 )l ) paass SudS o jeas 561 AT 00
A ey Jie 1y Sl slagpyed b i slagy e

i plogl dlas oyl lenasito

I Mo
owRgi G Jeo! 5l 59 m

AW W) e (S pole oKl Cgae GME! gdieS
(IR.TUMS.NI.REC.1399.042

Sb o

)5 e ol

OB Mg 5 Ll

ol ly ol g (b 1y 03op so ol s 9 ko> (s |2
bl Ui g 4358 elgs lis) o el 5 ypkol > 2008
|y s a5 b 5] KaS 4y iaoys sz iy g s plol |,

g oxlgs |y dlis (Btuny dan )3 and |y pB)l 5 ol 5 cudys
Sled,S aob

&lo (o)l
R RVIEYPSPY- PRSP IV

oMl Sl oKy )3 65 Al I Jols glis 1 i dlie )
6l 03l (6ol qon 53 a8 (ol b3 jl 5 cal JgiS SUT e asls
(55 (3 ol 3 oS €858 la dgel Loguasis il g b

235 (o0 (10,88 (5 sl

B olw,b 4 Wi o jlows (oS SWae 3,500s 0 J 330 53 (oundlii— B S195 50 (0 pod Aid Sl .yl ) IS0 g y99 yReol o




Jundishapur
Scientific Medical Journal

References

[1] Keteyian SJ, Michaels A. Heart failure in cardiac rehabilitation:
a review and practical considerations. Journal of
Cardiopulmonary Rehabilitation and Prevention. 2022 Sep
1;42(5):296-303.[ 10.1097/HCR.0000000000000713 ] [PMID]

[2] MEMBERS WC, Bozkurt B, Ahmad T, Alexander KM, Baker WL,
Bosak K, Breathett K, Fonarow GC, Heidenreich P, Ho JE, Hsich
E. Heart failure epidemiology and outcomes statistics: a report
of the Heart Failure Society of America. Journal of cardiac
failure. 2023 Oct;29(10):1412.[ 10.1016/j.cardfail.2023.07.006
1 [PMID]

[3] Ahmadi A, Soori H, Mobasheri M, Etemad K, Khaledifar A.
Heart failure, the outcomes, predictive and related factors in
Iran. Journal of Mazandaran University of Medical Sciences.
2014 Nov 10;24(118):180-8.

[4] Pifa IL, Apstein CS, Balady GJ, Belardinelli R, Chaitman BR,
Duscha BD, Fletcher BJ, Fleg JL, Myers JN, Sullivan MJ. Exercise
and heart failure: a statement from the American Heart
Association Committee on exercise, rehabilitation, and
prevention. Circulation. 2003 Mar 4;107(8):1210-25.
[10.1161/01.cir.0000055013.92097.40 ] [PMID]

[5] O’Connor CM, Whellan DJ, Lee KL, Keteyian SJ, Cooper LS, Ellis
SJ, Leifer ES, Kraus WE, Kitzman DW, Blumenthal JA, Rendall
DS. Efficacy and safety of exercise training in patients with
chronic heart failure: HF-ACTION randomized controlled trial.
Jama. 2009 Apr 8;301(14):1439-50. [10.1001/jama.2009.454 ]
[PMID]

[6] Piepoli MF, Guazzi M, Boriani G, Cicoira M, Corra U, Libera LD,
Emdin M, Mele D, Passino C, Vescovo G, Vigorito C. Exercise
intolerance in chronic heart failure: mechanisms and
therapies. Part I. European Journal of Preventive Cardiology.
2010 Dec 1;17(6):637-42. [10.1097/HJR.0b013e3283361dc5 ]
[PMID]

[7]1 Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JG, Coats
AJ, Falk V, Gonzalez-Juanatey JR, Harjola VP, Jankowska EA,
Jessup M. 2016 ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure. Kardiologia Polska (Polish
Heart Journal). 2016;74(10):1037-147. [10.5603/KP.2016.0141
1 [PMID]

[8] Richardson CR, Franklin B, Moy ML, Jackson EA. Advances in
rehabilitation for chronic diseases: improving health outcomes
and function. Bmj. 2019 Jun 17;365.. [10.1136/bmj.12191 ]
[PMID]

[9] Taylor RS, Dalal HM, McDonagh ST. The role of cardiac
rehabilitation in improving cardiovascular outcomes. Nature
Reviews Cardiology. 2022 Mar;19(3):180-94.
[10.1038/s41569-021-00611-7 ] [PMID]

[10] Piepoli MF, Guazzi M, Boriani G, Cicoira M, Corra U, Libera LD,
Emdin M, Mele D, Passino C, Vescovo G, Vigorito C. Exercise
intolerance in chronic heart failure: mechanisms and
therapies. Part I. European Journal of Preventive Cardiology.
2010 Dec 1;17(6):637-42. [10.1097/HJR.0b013e3283361dc5 ]
[PMID]

[11]Adams V, Linke A, Winzer E. Skeletal muscle alterations in
HFrEF vs. HFpEF. Current heart failure reports. 2017
Dec;14:489-97. [10.1007/s11897-017-0361-9 ] [PMID]

[12] Fllster S, Tacke M, Sandek A, Ebner N, Tschépe C, Doehner W,
Anker SD, von Haehling S. Muscle wasting in patients with

september & october 2024. Vol 23. No 4

chronic heart failure: results from the studies investigating co-
morbidities aggravating heart failure (SICA-HF). European
heart journal. 2013 Feb 14;34(7):512-9.
[10.1093/eurheartj/ehs381 ] [PMID]

[13] Giallauria F, Piccioli L, Vitale G, Sarullo FM. Exercise training in
patients with chronic heart failure: A new challenge for Cardiac
Rehabilitation Community. Monaldi Archives for Chest
Disease. 2018 Sep 6;88(3). [10.4081/monaldi.2018.987]
[PMID]

[14] Laoutaris ID. The ‘aerobic/resistance/inspiratory muscle
training hypothesis in heart failure’. European Journal of
Preventive Cardiology. 2018 Aug;25(12):1257-62.
[10.1177/2047487318776097 ] [PMID]

[15] Yamada K, Kinugasa Y, Sota T, Miyagi M, Sugihara S, Kato M,
Yamamoto K. Inspiratory muscle weakness is associated with
exercise intolerance in patients with heart failure with
preserved ejection fraction: a preliminary study. Journal of
cardiac failure. 2016 Jan 1;22(1):38-47.
[10.1016/j.cardfail.2015.10.010 ] [PMID]

[16]Li H, Tao L, Huang Y, Li Z, Zhao J. Inspiratory muscle training in
patients with heart failure: A systematic review and meta-
analysis. Frontiers in Cardiovascular Medicine. 2022 Oct
19;9:993846. [10.3389/fcvm.2022.993846 ] [PMID]

[17] Ribeiro JP, Chiappa GR, Neder JA, Frankenstein L. Respiratory
muscle function and exercise intolerance in heart failure.
Current heart failure reports. 2009 Jun;6(2):95-101.
[10.1007/s11897-009-0015-7 ] [PMID]

[18] Dall’Ago P, Chiappa GR, Guths H, Stein R, Ribeiro JP. Inspiratory
muscle training in patients with heart failure and inspiratory
muscle weakness: a randomized trial. Journal of the American
College of Cardiology. 2006 Feb 21;47(4):757-63.
[10.1016/j.jacc.2005.09.052 ] [PMID]

[19] Andrade GN, Umeda I, Fuchs AR, Mastrocola LE, Rossi-Neto
JM, Moreira DA, Oliveira PA, André CD, Cahalin LP, Nakagawa
NK. Home-based training program in patients with chronic
heart failure and reduced ejection fraction: a randomized pilot
study. Clinics. 2021 Jun 11;76:e2550.
[10.6061/clinics/2021/€2550 ] [PMID]

[20] Hwang R, Bruning J, Morris NR, Mandrusiak A, Russell T. Home-
based telerehabilitation is not inferior to a centre-based
program in patients with chronic heart failure: a randomised
trial. Journal of Physiotherapy. 2017 Apr 1;63(2):101-7.
[10.1016/j.jphys.2017.02.017 | [PMID]

[21] Neto MG, Martinez BP, Conceicao CS, Silva PE, Carvalho VO.
Combined Exercise and Inspiratory Muscle Training in Patients
With Heart Failure: A SYSTEMATIC REVIEW AND META-
ANALYSIS. J Cardiopulm Rehabil Prev. 2016;36(6):395-401.

[22] Russell SD, Saval MA, Robbins JL, Ellestad MH, Gottlieb SS,
Handberg EM, et al. New York Heart Association functional
class predicts exercise parameters in the current era. Am Heart
J. 2009;158(4 Suppl):S24-30.. [10.1016/.ahj.2009.07.017 ]
[PMID]

[23]Joo KC, Brubaker PH, MacDougall A, Saikin AM, Ross JH,
Whaley MH. Exercise prescription using resting heart rate plus
20 or perceived exertion in cardiac rehabilitation. Journal of
Cardiopulmonary Rehabilitation and Prevention. 2004 May
1;24(3):178-84.  [10.1097/00008483-200405000-00008 ]
[PMID]

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart

Failure Index JSMJ. 2024; 23(4):286-302



https://doi.org/10.1097/hcr.0000000000000713
https://pubmed.ncbi.nlm.nih.gov/35836338/
https://doi.org/10.1016/j.cardfail.2023.07.006
https://doi.org/10.1016/j.cardfail.2023.07.006
https://pubmed.ncbi.nlm.nih.gov/37797885/
https://doi.org/10.1161/01.cir.0000055013.92097.40
https://pubmed.ncbi.nlm.nih.gov/12615804/
https://doi.org/10.1001/jama.2009.454
https://pubmed.ncbi.nlm.nih.gov/19351941/
https://doi.org/10.1097/hjr.0b013e3283361dc5
https://pubmed.ncbi.nlm.nih.gov/21268774/
https://doi.org/10.5603/kp.2016.0141
https://doi.org/10.5603/kp.2016.0141
https://pubmed.ncbi.nlm.nih.gov/27748494/
https://doi.org/10.1136/bmj.l2191
https://pubmed.ncbi.nlm.nih.gov/31208954/
https://doi.org/10.1038/s41569-021-00611-7
https://pubmed.ncbi.nlm.nih.gov/34531576/
https://doi.org/10.1097/hjr.0b013e3283361dc5
https://pubmed.ncbi.nlm.nih.gov/21268774/
https://doi.org/10.1007/s11897-017-0361-9
https://pubmed.ncbi.nlm.nih.gov/28940089/
https://doi.org/10.1093/eurheartj/ehs381
https://pubmed.ncbi.nlm.nih.gov/23178647/
https://doi.org/10.4081/monaldi.2018.987
https://pubmed.ncbi.nlm.nih.gov/30189716/
https://doi.org/10.1177/2047487318776097
https://pubmed.ncbi.nlm.nih.gov/29767544/
https://doi.org/10.1016/j.cardfail.2015.10.010
https://pubmed.ncbi.nlm.nih.gov/26505812/
https://doi.org/10.3389/fcvm.2022.993846
https://pubmed.ncbi.nlm.nih.gov/36337890/
https://doi.org/10.1007/s11897-009-0015-7
https://pubmed.ncbi.nlm.nih.gov/19486593/
https://doi.org/10.1016/j.jacc.2005.09.052
https://pubmed.ncbi.nlm.nih.gov/16487841/
https://doi.org/10.6061/clinics/2021/e2550
https://pubmed.ncbi.nlm.nih.gov/34133657/
https://doi.org/10.1016/j.jphys.2017.02.017
https://pubmed.ncbi.nlm.nih.gov/28336297/
https://doi.org/10.1016/j.ahj.2009.07.017
https://pubmed.ncbi.nlm.nih.gov/19782785/
https://doi.org/10.1097/00008483-200405000-00008
https://pubmed.ncbi.nlm.nih.gov/15235299/

November & December 2023. Vol 22. No 5

Jundishapur

[24] Anthony K, Robinson K, Logan P, Gordon AL, Harwood RH,
Masud T. Chair-based exercises for frail older people: a
systematic  review. BioMed research international.
2013;2013(1):309506. [10.1155/2013/309506 ] [PMID]

[25] Mytinger M, Nelson RK, Zuhl M. Exercise prescription
guidelines for cardiovascular disease patients in the absence of
a baseline stress test. Journal of Cardiovascular Development
and Disease. 2020 Apr 27;7(2):15. [10.3390/jcdd7020015 ]
[PMID]

[26] Piepoli MF, Conraads V, Corra U, Dickstein K, Francis DP,
Jaarsma T, McMurray J, Pieske B, Piotrowicz E, Schmid JP,
Anker SD. Exercise training in heart failure: from theory to
practice. A consensus document of the Heart Failure
Association and the European Association for Cardiovascular
Prevention and Rehabilitation. European journal of heart
failure. 2011 Apr;13(4):347-57. [10.1093/eurjhf/hfr017 ]
[PMID]

[27] Thomas RJ, Beatty AL, Beckie TM, Brewer LC, Brown TM,
Forman DE, Franklin BA, Keteyian SJ, Kitzman DW,
Regensteiner JG, Sanderson BK. Home-based cardiac
rehabilitation: a scientific statement from the American
Association of Cardiovascular and Pulmonary Rehabilitation,
the American Heart Association, and the American College of
Cardiology.  Circulation. 2019  Jul  2;140(1):e69-89.
[10.1093/eurjhf/hfr017 ] [PMID]

[28] Lin SJ, McElfresh J, Hall B, Bloom R, Farrell K. Inspiratory muscle
training in patients with heart failure: a systematic review.
Cardiopulmonary physical therapy journal. 2012 Sep
1;23(3):29-36. PMID

[36]review and meta-analysis. Physical therapy. 2020
Dec;100(12):2099-109. [10.1093/ptj/pzaal71 ] [PMID]

[37] Ferté JB, Boyer FC, Taiar R, Pineau C, Barbe C, Rapin A. Impact
of resistance training on the 6-minute walk test in individuals
with chronic obstructive pulmonary disease: A systematic
review and meta-analysis. Annals of Physical and
Rehabilitation  Medicine. 2022 May 1;65(3):101582.
[10.1016/j.rehab.2021.101582 ] [PMID]

[38] Giannitsi S, Bougiakli M, Bechlioulis A, Kotsia A, Michalis LK,
Naka KK. 6-minute walking test: a useful tool in the
management of heart failure patients. Therapeutic advances
in cardiovascular disease. 2019 Aug;13:1753944719870084.
[10.1177/1753944719870084 ] [PMID]

[39] Chung Y, Huang TY, Liao YH, Kuo YC. 12-week inspiratory
muscle training improves respiratory muscle strength in adult
patients with stable asthma: a randomized controlled trial.
International Journal of Environmental Research and Public
Health. 2021 Mar 22;18(6):3267. [10.3390/ijerph18063267 ]
[PMID]

[40] Ammous O, Feki W, Lotfi T, Khamis AM, Gosselink R, Rebai A,
Kammoun S. Inspiratory muscle training, with or without
concomitant pulmonary rehabilitation, for chronic obstructive
pulmonary disease (COPD). Cochrane Database of Systematic
Reviews. 2023(1). [10.1002/14651858.CD013778.pub2 ]
[PMID]

Scientific Medical Journal

[29] Kammin EJ. The 6-minute walk test: indications and guidelines
for use in outpatient practices. The Journal for Nurse
Practitioners. 2022 Jun 1;18(6):608-10.
[10.1016/j.nurpra.2022.04.013 ] [PMID]

[30] Hautmann H, Hefele S, Schotten K, Huber RM. Maximal
inspiratory mouth pressures (PIMAX) in healthy subjects—
what is the lower limit of normal?. Respiratory medicine. 2000
Jul 1;94(7):689-93. [10.1053/rmed.2000.0802 ] [PMID]

[31]Bhammar DM, Jones HN, Lang JE. Inspiratory muscle
rehabilitation training in pediatrics: what is the evidence?.
Canadian  respiratory  journal. 2022;2022(1):5680311.
[10.1155/2022/5680311 ] [PMID]

[32] Lista-Paz A, Cousillas LB, Jacome C, Fregonezi G, Labata-Lezaun
N, Llurda-Almuzara L, Perez-Bellmunt A. Effect of respiratory
muscle training in asthma: a systematic review and meta-
analysis. Annals of Physical and Rehabilitation Medicine. 2023
Apr 1;66(3):101691.. [10.1016/j.rehab.2022.101691 ] [PMID]

[33]Wu J, Kuang L, Fu L. Effects of inspiratory muscle training in
chronic heart failure patients: a systematic review and meta-
analysis. Congenital heart disease. 2018 Mar;13(2):194-202..
[10.1111/chd.12586 ] [PMID]

[34] Williams MA, Ades PA, Hamm LF, Keteyian SJ, LaFontaine TP,
Roitman JL, Squires RW. Clinical evidence for a health benefit
from cardiac rehabilitation: an update. American heart journal.
2006 Nov 1;152(5):835-41. [10.1016/j.ahj.2006.05.015 ]
[PMID]

[35] Azambuja AD, de Oliveira LZ, Sbruzzi G. Inspiratory muscle
training in patients with heart failure: what is new? Systematic

Asgharpour H, et al Eight Weeks of Home-Based Cardio-Respiratory Rehabilitation Training on Respiratory Muscle Function in Patients with Heart

Failure Index JSMJ. 2024; 23(4):286-302


https://doi.org/10.1155/2013/309506
https://pubmed.ncbi.nlm.nih.gov/24089670/
https://doi.org/10.3390/jcdd7020015
https://pubmed.ncbi.nlm.nih.gov/32349219/
https://doi.org/10.1093/eurjhf/hfr017
https://pubmed.ncbi.nlm.nih.gov/21436360/
https://doi.org/10.1093/eurjhf/hfr017
https://pubmed.ncbi.nlm.nih.gov/31082266/
https://pubmed.ncbi.nlm.nih.gov/22993500/
https://doi.org/10.1016/j.nurpra.2022.04.013
https://pubmed.ncbi.nlm.nih.gov/35578650/
https://doi.org/10.1053/rmed.2000.0802
https://pubmed.ncbi.nlm.nih.gov/10926341/
https://doi.org/10.1155/2022/5680311
https://pubmed.ncbi.nlm.nih.gov/36033343/
https://doi.org/10.1016/j.rehab.2022.101691
https://pubmed.ncbi.nlm.nih.gov/35843501/
https://doi.org/10.1111/chd.12586
https://pubmed.ncbi.nlm.nih.gov/29423938/
https://doi.org/10.1016/j.ahj.2006.05.015
https://pubmed.ncbi.nlm.nih.gov/17070142/
https://doi.org/10.1093/ptj/pzaa171
https://pubmed.ncbi.nlm.nih.gov/32936904/
https://doi.org/10.1016/j.rehab.2021.101582
https://pubmed.ncbi.nlm.nih.gov/34626862/
https://doi.org/10.1177/1753944719870084
https://pubmed.ncbi.nlm.nih.gov/31441375/
https://doi.org/10.3390/ijerph18063267
https://pubmed.ncbi.nlm.nih.gov/33809922/
https://doi.org/10.1002/14651858.cd013778.pub2
https://pubmed.ncbi.nlm.nih.gov/36606682/

