SALMAND
IRANIAN JOURNAL OF AGEING

Research Paper a ‘ ‘i‘
Effect of Diaphragmatic Respiratory Training on Some Pulmonary Indexes in Cromvink

Older People With Chronic Obstructive Pulmonary Disease

Mojtaba Amini'" , “Mandana Gholami' , Hossein Abed Natanzi', Nader Shakeri!, HamidReza Haddad?

1. Department of Physical Education and Sports Science, Faculty of Humanities and Social Sciences, Science and Research Branch, Islamic Azad University, Tehran, Iran.
2. Department of Internal Medicine, Faculty of Medical Sciences, Qazvin University of Medical Sciences, Qazvin, Iran.

Use your device to scan

andread the artice oiine [STETIETIF Amini M, Gholami M, Natanzi HA, Shakeri N, Haddad H. [The Effect of Diaphragmatic Breathing Exercise on
A 5 Pulmonary Function in Elderly With Chronic Obstructive Pulmonary Disease (Persian)]. Salmand: Iranian Journal of Ageing.
2019; 14(3):332-341. https://doi.org/10.32598/sija.13.10.330

e | https:/doi.org/10.32598/sija.13.10.330

s

3l
™

ABSTRACT

Received: 27 May 2019 Chronic Obstructive Pulmonary Disease (COPD) is one of the most important progressive pul-

Accepted: 25 Aug 2019 © monary disorders. Diaphragmatic dysfunction is an essential factor in the worsening and progression
Available Online: 01 Oct 2019 of symptoms in patients with COPD. Therefore, we investigated the effect of diaphragmatic respiratory
¢ training on some pulmonary indexes in these patients.

This quasi-experimental study type with pre-test-post-test design, 16 male patients
(MeanSD=5515.4 y) with moderate COPD were selected through convenient sampling method and
were randomly divided into two groups of 8 (diaphragmatic training and control group). A demographic
guestionnaire was used to control the inclusion criteria. Maximal inspiratory pressure, forced expiratory
volume in 1 second, and respiratory rate per minute were measured by laboratory equipment. The train-
ing group performed the respiratory exercises 3 sessions per week for 8 weeks. The control group did not
do any exercise. After the end of training, the pulmonary indexes were re-evaluated. Statistical data were
analyzed by ANOVA and Tukey's post hoc test in SPSS V. 21.

Key words: [{EEMTE The results indicated that diaphragmatic respiratory exercises had a significant effect on pulmo-
Breathing exercises, nary indexes (P=0.001). There was no improvement in any of the variables in the control group (P>0.05).
Maximal inspiratory - [ZfFE[FET Diaphragmatic respiratory training seems to play an essential role in improving the respira-
pressure, Chronic ob- : tory indexes of patients with pulmonary disease. The results of our study showed that respiratory train-
structive pulmonary ing improves the respiratory function of patients and should be included in the pulmonary rehabilitation
disease © program for these patients.
Extended Abstract cording to estimates by the World Association of Chronic
Obstructive Pulmonary Diseases, COPD will be ranked 3
1. Introduction out of the 6 most common causes of death in the world by

2020 and is expected to become the fifth most debilitating
hronic Obstructive Pulmonary Disease disease [1]. The patients with COPD lose bodyweight and
(COPD) is one of the leading causes of alter diaphragm muscle with reduced thickness [8]. In Dia-
mortality in developing countries and has phragmatic Breathing (DB), the focus is on the diaphragm

an increasing rate. It is the fourth leading muscle as the most important respiratory muscle. In this
cause of death in the United States. Ac- type of exercise, we would like to know whether the dia-
B e e e et .
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phragm muscle alone can improve pulmonary function in
these patients [9]. In Iran, because of the weakness in dis-
ease prevention, these techniques are not considered a part
of the complementary program of clinical treatment for the
promotion of patients’ health.

2. Materials and Methods

This research is a quasi-experimental study with a pre-
test-post-test design conducted in 2017. The sampling was
performed for 2 months on patients with COPD referred to
Velayat Hospital in Qazvin city, Iran. Sixteen patients with
aMean+SD age of 55+5.4 years suffering from COPD with
moderate severity were selected using purposive and con-
venience sampling method. They were randomly assigned
into two groups of DB (n=8) and control (n=8) by the spe-
cialist. The diagnosis of COPD was based on a spirometry
test, where the ratio of Forced Expiratory Volume (FEV) to
the Forced Vital Capacity (FVC) should be less than 70%.
All patients had no cardiovascular, hepatic, gastrointestinal,
and peripheral edema problems, and they were all in the
intermediate stage of the disease.

All subjects were matched by a pulmonary practitioner for
drug use. Laboratory instruments and a demographic form
were used to confirm the inclusion criteria. These criteria
were the stability of the patient's medical condition to attend
the exercise program, no history of chronic diseases, and no
definitive diagnosis of the disease by a specialist. The dia-
phragmatic breathing technique was taught to the patients
in one training session. Before the start of the exercises, the
patients' Respiration Rate (RR) was recorded per minute
while resting. Lung function was tested by the spirometer
measuring FEV, and FEV /FVCratio. Then, their Maximal
Inspiratory Pressure (MIP) was measured by a body box in
the hospital in the presence of a physician and laboratory
expert. The DB group received diaphragmatic breathing
exercises for 8 weeks, 3 sessions per week, each taking 1
hour. The control group received no training. At the end of
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the sessions, pulmonary factors of FEV , MIP, and RR were
measured and recorded again. The data were analyzed us-
ing ANOVA and Tukey post hoc test at a significant level
of P<0.05.

3. Results

The results of the Independent t-test showed no signifi-
cant difference between the two groups regarding age, body
mass index, and weight (P>0.05), indicating the homogene-
ity of the two groups in terms of demographic characteris-
tics. The results of the Shapiro-Wilk test indicated the nor-
mal distribution of the quantitative data; hence, parametric
methods were used to analyze the data. The results of the
study showed that the patients, who received breathing ex-
ercise, had higher FEV, compared to its pre-test score, and
the increase was statistically significant (P<0.05).

The FEV, before the workout was 68.2 and increased
to 69.2 after exercise, indicating the effect of DB exer-
cise in this group. There was a significant decrease in RR
in the DB group, which was a sign of improvement and
change in the respiratory pattern of patients from shallow
and rapid breathing to deep and slow breathing (P=0.00).
Various studies have used the MIP variable to evaluate
the diaphragm muscle since it is the best indicator for this
evaluation. The amount of MIP in the DB group was 73.7
before the intervention and significantly increased to 84.7
after the intervention (P=0.00). Table 1 presents the overall
comparison of the DB and control groups before and after
intervention by the paired t-test. According to the obtained
values, the pre-test and post-test scores of pulmonary fac-
tors in the control group were almost equal, and none of
them increased significantly (P>0.05).

4. Conclusion

Table 1. The Mean+SD of FEV1, MIP, and RR values in the study groups and their comparison

Control Group DB Group
Variables MeaniSD MeantSD
Sig. Sig.
Pre-test Post-test Pre-test Post-test
FEV1 3.89168.5 4+68.76 0.13 3.89168.5 8.74169.2 0.018
RR 22.2+75.79 5.76122.3 0.08 1.88+22.1 1.78+19.2 0.000
MIP 2.81+73.3 4+74.49 0.25 7.46173.2 7.48184.3 0.000
SALMAND

IRANIAN JOURNAL OF AGEING

Amini M, et al. Diaphragmatic Breathing Exercise in Elderly With COPD. Iranian Journal of Ageing. 2019; 14(3):322-341.




SALMAND
IRANIAN JOURNAL OF AGEING

Patients with COPD have superficial, rapid, and inade-
quate breathing. Fear of exposure to the shortness of breath
prevents physical activity in these patients [ 11]. Finding the
best method for its treatment has always been the subject of
various studies. In this regard, physiotherapists have tried to
increase lung function and respiratory capacity by using re-
spiratory muscle training and exercises [ 12]. The therapeu-
tic outcomes in these patients not only should be focused
on pulmonary function changes but also should affect the
quality of life of these patients. The present study showed
that diaphragmatic breathing exercise was effective in im-
proving the pulmonary function and respiratory pattern of
patients with COPD. This type of training can be used for
pulmonary rehabilitation to reduce symptoms and prevent
worsening. There is a need for a pulmonary rehabilitation
program in health centers because of the impact of this type
of diaphragmatic breathing exercise.

Ethical Considerations
Compliance with ethical guidelines

This article has a code of ethics from Islamic Azad Univer-
sity of Science and Research Branch Tehran. All the ethics of
research are adhered to. Written consent was obtained from
all participants in the study and all participants were fully
aware of the research process and whenever possible, they
could be excluded from the study. All participants' informa-
tion was kept confidential.

Funding

This article is taken from the PhD. thesis of Mojtaba Ami-
ni, Department of Physical Education and Sports Science,
Faculty of Humanities and Social Sciences, Science and Re-
search Branch, Islamic Azad University.

Authors' contributions

All authors contributed in preparing this article.
Conflicts of interest

The authors declared no conflict of interest.
Acknowledgements

We would like to express our gratitude to the efforts and
cooperation of the management and the hard working staff of
Qazvin hospital in the province, who have been very helpful
in carrying out this research.

Amini M, et al. Diaphragmatic Breathing Exercise in Elderly With COPD. Iranian Journal of Ageing. 2019; 14(3):322-341.




¥ ooylods NF 0,90 AYAA 50l

(030 (53wl (S 5 slons 41 Wiso cyliolluw 53 (925 3ySbos 32 (05T 53 (a3 g3 53T

)

*J‘J.a- Lé).).:a} ;\d)fl.é )bls ;‘d)';ks J.glb O ¢ ‘L’.om Llsle® « “_’.}:.o‘ ‘_’4.12(.0

Ol ey sl ol olKaiils wligizniy pole dolg o eloi g gilul pale 0aSitils ¢ o5 19 pole g oy Cany 7 09,5 -
e85 ecrt838 (oSt pole KA ¢ Kb, pole 0aSetils s (S, a9, Y

IR

Sy o518 8,Shae P 45 Sl IS Cond (552, 0339ty (510G ons e 3 (K2 42y (rape sl (5 o T
2 2 I (g5 (05 el S e 4y sl 4 e Sl sl (o 0 oo iy 5 30050 9 e Jale
A gy hlens 0l 58 692y Jelps 5

i DOEOTF (g fonn Bl 5 5 850 ot 1 55051t 3 5 855 ot s, ool 0 EVETITET
oS3l Gialesl) o yaicutin 09,5 90 50  Hobal Kb 4y g 5l atedu g (s 38 g0 &3 Jansgi s Ly edy y o 30 Slotu]
Jalosg Jausg s soliciusl 0,9 (sl bz J 55" 51y (59,8 oMbl dabs jiuw 3 g 21K2slo3T Sy 315 ouns (J 558 09,5 g
Al ds (SRR § 418D il ke Ay gy o3 A (5 S0 ABS ) pui Slsad o FEV, ¢ a0 Jlitd iSTas calKitglos]
Sl (5503l lago g9y Jalge ey o3 il 5 g ol pll 1y (21 03 e J,55S 09,5 b Jlasl Stalel 09, 5,
b ooliziul (g5 anind 903] 9 il g Jalons 3l oonaliausnds (sloodls (g ol o g 4y 525

09,5 33 (P=2l+ V) Cunl Jfoline g axitls 3l (go2, Jaloe 1 (051,300 oandis (papo5 a5 ol ()T Kl nasily
P> [+ B) ais conlin (g3gme W juiin 3| Syged ;o JS

Ol o0y (Sl e 50 b 9 95800 ilens (kS (S8 Sgutr uz 9o (oS (g2 a3 S (Lt Lo Asllan gl IFEEEDEE
Sgu ol Lo

VAN olo y3 of il o 5w i
WAA 5550 o ¥ sgbndy )b
ALR VY RLES R POy

:tbb}“‘,égls

;S‘» ¢ ;u.\.ﬂ-d’ ey Cﬁ)&s
S )l.o.:.g 5‘506 )Lﬁ
) oy csohand

IY] 35 ks ez

3

Aol

o sbel cdle g ol u3ligdle 5 oig iy lose
Collad 2alS am ) 5 (SKid Caely a5 Cansl s (S5
V] 05 g0 (S5 CawtaS JlS g 4l
Slole gl ) dieny cdél pago b Sl 5k ay g oy o]
Glagbsy Jas een 4 [F] 0 o slmyl 5oyl (oS
00 olgiideny 5 (guiyy2 COPD ato BT 20lS" (gl sliseo
P Gl Jola4y O Ok ol opl 40 45 Cul
sl ig 5l oolaiwl [O] casl onds lgic 4y Slgi b condsolon|
St (290 slagleyd dlor 14y, (oASu0ls 5 (Sojud

2 rogS e kel Jle 51 (S 'y, eie g0l (g o

G 55 o] e 85 ol dmgi s slasgiS
29 Sl ol 55 ragSye e ooz lom ol e
ey sl (o30Sl lonse e (ol 610 12 ol
Sl 35 oLt ol 2245, Y-+ JLu 3 COPD
2lss 04iiS I8l 5 lows oy 9 dms WalgS poms 45 4
lilss Jlariol anle (K25 5 slosme Jolge V] ot
b cpw dlgp  Sogll e Jlad 1l & j90 4y Sl 990 liil

1. Chronic Obstructive Pulmonary Disease

S [P X CIWep L
e bluibo i8>

359 pole 5 (Sdacus T 09,5 ¢ elain 5 il pale suSitils wliio g pole anly ¢ oDl Sl3T olKitils 0 g5 2SS

+AA (AIY) YFAVAPA :oals
gholami_man@yahoo.com : ;S.ig yxSd oy



https://orcid.org/0000-0001-8960-4123
https://orcid.org/0000-0001-9936-4952

i | M

oS oy Olles 0l 50 S92 Sl a s ) S s,

0931 3l 5 S8 (2, 4 (200s O pg0ts anlllan
axllans g dnol 25,8 plowl VYRS Jls 15 o038 s 0
B9y & S5 ged 9 99 (938 (el COPD (Lo alS
L aS 92 (52958 ¥y b lons 2 lazljo oy 5l (g yiass yo
Lo ye jlo V8 andllas oyl o .aiad Ol 4y auaseio i
S & COPD 43 Sto DOFO/F |t Jlune Bl g aSilie
Moo (40 po oy Slosd ay a8 by ol )53 lLs a5 oolo
S50 sl goga3l 3l e3eiod ol o (5 4 S (COPD 4y
59951 slie 52 (sboss 5 COPD museds Jlomo b solic
(2330 7> S 45 (SLuS 45 392 JSB (ol 46 kg g
3 reS lagl o Tlady Sl byl 4y Jol 4l o lady
Ohles 5l plaSzeaasius COPD 4 Miws ey wuoys Ve
LIS (oo pol 9 (25185 1SS 6By ld S
P @len bougie aloye 3 1SS0 hary 4on
aldbgls g alalST asbiculs, iy yoi ggp0 5 Jud .asxils
Sagyied (28 2les] il 5lot 4285 Lo ogesl aea |
Jolis 3959 (sl ylure s oolazil (65,8 CleMbl dali i ys o
wWaoyd Ae BB+ s Jol 4l j0 jLidy cedils pome (2l
S (il yaiomod g ol oS g (o8 CMSCie B9
O3 shade

9l Bpan i 5l 4, et Sy Iy by Soge;l den
5 55 roTlilis ks (pipal 4l o8 il

2. The Ratio Forced Expiratory Volume in the First Second to
Forced Vital Capacity (FEV,/FVC)

Y ooylos NF 090 AYAA 50l

COPD 45 ;Ldice ,o e JyuS g dgupe bagy] an oS
ol (oS 5 Wiz b9y S 5 S92 ol [V] o
LIS 5 @l coollad zobas 2 53U 6l G259 5 Y34
o3k 5950l 4 b a5 08 0 ofLé:....l COPD 4y Moo oyl o
Ol 5 (S g i (S5 Bos) oo alS el (3

LP] cul ool . dlad LS)-.‘.‘“;‘.M

Sl ool 25Mo 5 (ki (55K S3ate g 45 (Sl
Al (65 ) (sl Sl pod (il 398 g0 (oS 39290 3 Shoe
Oblew cnl (loe cadyb (ali¥l g @Dle S8 (sl oy
S5 Sk slaaslin fdn 13 9 ol ool wiB)F i o
|) o).:.'S-.S ST 009 COPD O‘)La.s.g IV] cal odls sdilxiS
9 9950 (95,50l 51l alas g winoge Cuwd
2 3505 o S18bs iS50 [A] b oo 2alS )] s
Ol 59 Sl gudis alae op ipeten Oloe 4 951,300 alae
4 08 olet5as 051,30 dliae LT il patlys- oo o5 €95
L] S5 o0 libons 5 (5525 9 Khoe S5t

Oya8 2STas goli8l el oo Clae Cygll gy ped

> liee 5 il Sl ol (ol 4 398 g0 oo DLae
e 0 SRl g (e (b yd S ol o RalS ksl
S,8les 39agr Caledyd 5 398 o0 S92y SDlae (55 Spae
@ olpl o ecnl 092 L[V o] clils anles ol par 4y Iy 2859
Olgie 4 LSCaSS ol i dlaags o 5l 5yt 5 b ol
LSLE.T)‘ 6‘)-.‘5 s C)L‘)‘> o..\.;.;SM Mbﬁ}“sz-oms
cOhlor )3 ot AT rizren. ALS ol dzgi o SLodles
bl sad958 5l (S edls o P29 236 2500 0
o 3955 > oy zie < Mllaa &S Lol 51 et ol
) oS30 (o5 (05 53 02285 s sl 390000

Lo g3l a1, (60, Xhos (slacyge;l 5 (Slidicaresr Slasuin .\ Jauor

lemo Bl ot (Sl LI

30 I

Vs JERKE
Dto0/¥ o
YEV-/A (p55k5) 03
VEYS/AY S 035 yasll
“2PND- () Jgl asits 5 Ly o33l w2
VEVY/A- (cm H,0) MIP
“EYY/RY (piglee

(! S gilw) oo jLid Jrijres PIM(a435) w5 Slaai RR (e o) Jol adls jo Jlad y 203k p2>FEV, ¢ g3y 0395 azLis :BMI

4 030 (531amdl (55 lon 41 Yoo (slaialluw 53 (5925 3yShos y1 (g051)3d (guuidiS (3205 33 o Ko g el rime

Yys




-

¥ ooylods NF 0,90 AYAA 50l

93 51 s g i U535 5 (505,300 098 90 S duglio ¥ Jouir

Sure Blyouitt S5l
051,83 09,5 JS 09,5 b yulo
Pyl 0303 31 A% ool 31 I8 P i 09031 31 an 093l 51 S
o[\ FAIAEYIVE FNYEY/FQ Y SALEIVS SNYEA/AR FEV,
olees YA/ VEY/YA YY1 \EY/M of+A Yy/oty/vs AAIALEATARY RR
ofrees AF/VEY/EA YYIVLY/E5 «I¥0 NAEATAR) ATAEATLN) MiIpP
e
PIM 5; (a51,8L5 (s yo5 aldlte (o250 3l (g0 ¥ Jgor
SsIolia luie F Cond LJPRE RN 3ljl aa Ol y9dome Egome Oyt Qabho
Nax <[+¥Y <I¥YTY ) <INy oseilute
ofree AsIvOF FOO/IYY ) FOO/)TY s
- - Y iara \1 Wiysa s
- - - V2 Vo APFY Js
atl

il i gman @ledbl ol ab sols 390l (o ped >

) ojlad Jouz) od ol (pgatie a5 p 0 ol 4l 5

cCym (S paitio (s (5 loline IS Jiuno 5 y905] s
Sy aS (P> /- B) 3las o)Lt 09,5 90 (339 9 (S 0395 (aSLS
s 1 51 (5053 (sla oS i og,T 53 (oS
&% Oosrel ) (S Shigg il (1903 @l 052 592,
oy 5l Wodls cpl Judxs jo el by gy (o5 (slrosls
Lo o (5Lt gy 5 ol sl it eolid S el
e Gl 5 Sl cdilod 1 0,02 o813 iy o3 3] 45
Otel38l oyl g axdly s | alsloe 51 8 a4y o o] o FEV,
(P<+ [+ ) Jolina (g T L5

Sead cod 4o o ol )lew i olaws Sy pod £9 8 51 8
¢ yin gyl o0 Jasgi 4y y (69 ,5os yg03l o Soga 3] dar
5L ol&sd Jausgs yuan b 428,5 FEV (FEV, /FVC (I3
§ prastie Kby ja 4o buwylen ;0 MIP 5 WSl
Caiid S dy iy ped w5 S0l olKitule;] it )5
AT plonl el S St 4y zan (o Al A g asan
Wb GSolad oigd sty Jolse lizyad bl 3 o
0923l 9 ol Jelod Jawgs (g Lol (glaosls Juloxigay joxs

.G‘é;sl:)yc‘/’a 6)|0L2.v.nc|a~:)oéssgﬁ.§:3

q.

Ar

ve o

Foo

a. T —

. B osesl 51 U8
o B 051 5 an
Yoo

A

S es S 513k 098

09031 5 dns 9 Jo8 (go L85 25T duglie ) yr g

42 o0 (531l (55 lons 41 Yoo (sIaialluw 53 (592 3yShos y1 (051)33 (guuiiT (32505 i oo g Shne! e




i | M

o8l o ayy o Sles gals ol ooy ylis clalllas .o

FEV, (2alS l5ee 5 Sl s (6,8 o 4 S (5K
DIVI s gls (g lobe bl )| K B e (yf5e b

ryed szl pley Gae Job 0 (oudiS A ped
oill o (halS ¢ puwass ODlae puedsilie ;o jhals el
Slplie sooi S b oSl psba 5 gl
s Hae (IS o el Eely by ilSe oyl 09 o0
30 OhlSen ¢ TS [VA] 0gd oo i Slani jo ials
onals o 4 o SaansTleo jlad ails lebl slasilae
COPD u‘)Lo.&.: ) )lSS}L» 9o A.L:.wj‘b o Edlas Cmsl.s.a
S35t aelgs G285 Jals Sl 99 () o il so Ll
aaud a2 3 L COPD (Lo jo Clead! ioliél e 4y 131,300
Sl 4 atlyué (51,805 iy ALl 2ol 5 (5 le
DAl cadl iz az 0 b oo jo 2ls slael,
plx COPD jlows ¥+ (59, o) (San 3 5SS a5 glanlllas yo
Joloe 2 (62,953 i g (£051,8L0 i i g3 3l ials
Sl yed plodl 5l g 0l 00w EBMWT? g i K5
Yo yululS (5,500 dalllas 3.l Lol dalllae 3810 dnlllan
et V0 69, 1y Dy 9 (o5T8L0 i £ 90 (1Ko
bl iz s 9 950,5 imle;] Wl S0g031 10 9 COPD
azils c,‘_.‘:.a,”.s‘ls 3l don (595 (50518l (s yod Ol LS
Sosinn ol sla o931 (35 b (uidhey (205 (Jg o
Ohless (oS (593 g Scly ol 5o [V] 095 00
Sgutr 45 mag 085S Wl oyl s (i alojl 09,5 58
05 UsS Slalllas j0 (o5 Sy po3 S 30 (o259 9o
IYY] ol oui (4...; wé) u,u.na Lfi‘j umlS g“.a.cl.a
Q‘Mf;)&aus&uubwal)o@bjéem
Oblest ) (S0 S5 5 by oSl il 592, 0,Shos
S5 051,860 o Slae Pz a5 Conl (asuin all 38,506
COPD filews y odle Cdyden 9 (D58 50 poe Jole
ol > Sledl Gl g la (b > canglie (al3EI L oo
S8k (s g tizr 5 Wigd oo Jlad e (00 ML 5 o
(S (205 02 5" 5T g0y dalllae ;5 .y o0 RalS
I RPN IPE S Je FRCK gESCNP - JUP RN 1 J¢ TR
S8 (S5 oS Ghalidl g Oilesy (b5 (5550 D500 ey

4. Kabitz

5. Kang

6. Six Minute Walking test
7. Cancelliero-Gaiad

8. Yamaguti

Y ooylos NF 090 AYAA 50l

09031 3 a9 JB S8 5 (01,80 09,5 99 (IS 4l
oud o3l (Las ¥ ojleds Jouzr 33 (o295 (JF (r9a3! Alemsg 4
30 Shals a8 cuils mals it slaas talojl og,5 40 .l
P=efe o) ol Jloline oyl b ol (g0guge ailis juato oy
sgb 4 alslse 51 3 4y Cos (talesl 09,8 10 MIP 50
55) 5 (F o)losd Jgaz) (P=e e +) bl ilidl (s folixa
OL“_J*-&‘}Q 9ty Jolge 5| S J7S 09,5 50.() o )led
Solel S5 51 9 950 (LuSs dalllae jlaw 4y J8 Cond 5 0l
(P> +[+0) g lokine

- *

ColaS ot g @y o Prbaw S Ay e (g0l Lo
raliz.b 39 0,0 > gy Ay (oS DLy ped phjgel .l
G153 (i 3B Wlgs o o 4 (Sloyo (slaaag plosl
il slans e 290 9 S5 (eizran 9 2T oy
s glacadled 5l ailo puis S5 L yadiazlge 5l 5.0l
Sl g oDle S8 1 sl TNV apdn ollemt ol 50
45‘)? 609.:) .ASSE GO 9 bl u..:L..:>| 9 O».RJ‘\J.)LQ.‘J.G‘
Ololy O ¢ aaedled ploxil oUles dlas ¢ polie (Ko
39 4l Lo (S5 4 dal g uiiasolozel als el wilgs o
L\Y]

Aoy SoS 4y (gudsS SDLAE 09 iy yei il Jl> 50
M9y EP Ol e oBhyg (ryeT 4 g sles (Slad (pudss
DIYT 09500 )5 4 (51 Slawd] a4y M Lo o Slaisls
Jmlooydhméw&n&myo)b&m&”w%&slg
i o3 g y390] 5l eoliiwl b 5 s S b g ol o
M%S)Jéjég')éjﬁ&&‘)ﬂ)éwwém
iuolel daly ) Loy owais Sl pes VY] wilaisls
cryasas 5 lant e S35 5 9500 o] Bum 45 el 53,
ol lalas [VY] sl COPD 4y )bMis jo (et (S5
Do gubiS SDlae 8 )Slas Sgnr Ghe) i e 5
G092 duo )0 Vo 10 Cely oS wlowds 35 s0ie 057,80 aliae
5 ublS.w 5‘1}4\14 [\f] Cal 00 ‘sm.n.aj W OJSJ.A.G
Gy omiss ODlae & 508 sy Aejl ealazl L VAAA Jl
Croye Sl (g laus 4y s o8l jo  gudis iy pod ploxil
LV w30,55 158 golizasl BB ool 5935

5 Ghigel 18 Glllae iz y0 wlie Jelse 5l (S

a5 ol (903l plonl 09 g (2 yad el e 0 650k
5 Jeo Geam s VF] 015 0579 205 9 g o] 0 Ygana
bz [ 05,8 51yl aallin 3 3,90 il L5 s

3. Belman

4 030 (531amdl (55 lon 41 Yoo (slaialluw 53 (5925 3yShos y1 (g051)3d (guuidiS (3205 33 o Ko g el rime

YYA




¥ o)l IF 0558 IAA juls JL—-"'

Jﬁ‘ﬁ‘ O‘)K‘AS i&..:.l...:lf aalllas o el 00 o0l MIP
Sl Sl e il AY 45 O e sl FO 5IMIP o Jlolins
5O 430,90 8lae | S (oa518L0 uais [YF] conl ouds

o gt o33l

R (S o5 4o

gt 39 (odes G (905183 (oundiS (3 poS sy 00yl &
O o syl 3adods 010 (925 iles (oS (555
b5 S8 S 9 1) 9N os Sggn ¢ (05T B0 (oS
&5 ol 3 OlFsn 6325 Sk gl sl 350 COPD oy
ool (g bo w30 | 5 Sl 5 WDle 208" (6l (32 105
& 69219052703 895 ol 3l &1 4 g3 L 09t oo gy 05
39 Sloml ey 3STye 50 S92 (Sl b

M Slhae

g R BV Jgoll (595

Ols Sligdod g pele olisls j U oS (gl ls allia
oldy cal 0ol culey aghy o (S Jgol des 3l
g Sl 00l 331 tdghs 10 BAS C5 15 des jf 05 Al
S0 g a3l Abls Baiin Wi 5l JelS o8 a8 )8 aen
Oledbl.aigd 7,15 gty 5l aiiudlyime cisg JileaS leg
A 4zl oS5 wile e Judghy o HEALS OS5 b den

S o>
=l (ime (6,55 aeliphly 5l 48,5 4l o
3 S B9 ye B il S L (039 (e A

&S, Lte alie oyl (g5w oolal jo i sgi don

ool sl
&dlo 0,5

3 gdlie o a5 Al cyglesE ki ool il

9. Gosselink

yva 42 o0 (531l (55 lons 41 Yoo (sIaialluw 53 (592 3yShos y1 (051)33 (guuiiT (32505 i oo g Shne! e




SALMAND

IRANIAN JOURNAL OF AGEING

References

[1] Yeung EWF, French P, Leung AOS. The impact of hospice inpa-
tient care on the quality of life of patients terminally ill with can-
cer. Cancer Nursing. 1999; 22(5):350-7. [DOI:10.1097/00002820-
199910000-00003] [PMID]

[2] Phipps WJ. Medical-surgical nursing: Health and illness per-
spectives. Maryland Heights: Mosby; 2003.

[3] Thomas MyJ, Simpson J, Riley R, Grant E. The impact of home-
based physiotherapy interventions on breathlessness during ac-
tivities of daily living in severe COPD: A systematic review. Phys-
iotherapy. 2010; 96(2):108-19. [DOI:10.1016/j.physi0.2009.09.006]
[PMID]

[4] Ulrich SP, Canale SW, Wendell SA. Nursing care planning
guides: A nursing diagnosis approach. Philadelphia: Saunders
Company; 1986.

[5] Woo K. A pilot study to examine the relationships of dyspnoea,
physical activity and fatigue in patients with chronic obstructive
pulmonary disease. Journal of Clinical Nursing. 2000; 9(4):526-33.
[DOI:10.1046/}.1365-2702.2000.00361.x] [PMID]

[6] Meek PM, Lareau SC. Critical outcomes in pulmonary rehabili-
tation: Assessment and evaluation of dyspnea and fatigue. Jour-
nal of Rehabilitation Research and Development. 2003; 40(5):13-
24. [DOI:10.1682/JRRD.2003.10.0013] [PMID]

[7] Cazzola M, Donner CF, Hanania NA. One hundred years of
Chronic Obstructive Pulmonary Disease (COPD). Respiratory
Medicine. 2007; 101(6):1049-65. [DOI:10.1016/j.rmed.2007.01.015]
[PMID]

[8] Arora NS, Rochester DF. Effect of body weight and muscular-
ity on human diaphragm muscle mass, thickness, and area.
Journal of Applied Physiology. 1982; 52(1):64-70. [DOI:10.1152/
jappl.1982.52.1.64] [PMID]

[9] Bernardi E, Pomidori L, Bassal F, Contoli M, Cogo A. Respira-
tory muscle training with normocapnic hyperpnea improves ven-
tilatory pattern and thoracoabdominal coordination, and reduces
oxygen desaturation during endurance exercise testing in COPD
patients. International Journal of Chronic Obstructive Pulmonary
Disease. 2015; 10:1899-906. [DOI:10.2147/ COPD.S88609] [PMID]
[PMCID]

[10] McConnell AK. Respiratory muscle training as an ergogenic
aid. Journal of Exercise Science & Fitness. 2009; 7(2):518-527.
[DOI:10.1016/51728-869X(09)60019-8]

[11] Ram FS, Robinson SM, Black PN. Effects of physical training in
asthma: A systematic review. British Journal of Sports Medicine.
2000; 34(3):162-7. [DOI:10.1136/ bjsm.34.3.162] [PMID] [PMCID]

[12] Brunner LS. Brunner & Suddarth’s textbook of medical-surgi-
cal nursing. Philadelphia: Lippincott Williams & Wilkins; 2010.

[13] Charususin N, Gosselink R, Decramer M, McConnell A, Saey
D, Maltais F, et al. Inspiratory muscle training protocol for pa-
tients with chronic obstructive pulmonary disease (IMTCO
study): A multicentre randomised controlled trial. BMJ Open.
2013; 3(8):¢003101. [DOI:10.1136/ bmjopen-2013-003101] [PMID]
[PMCID]

14] Pryor JA, Prasad AS. Physiotherapy for respiratory and cardiac
Ty y! py piratory
problems: Adults and paediatrics. Edinburgh: Elsevier Health
Sciences; 2008.

Autmn 2019. Vol 14. Issue 3

[15] Belman MJ, Shadmehr R. Targeted resistive ventilatory mus-
cle training in chronic obstructive pulmonary disease. Journal
of Applied Physiology. 1988; 65(6):2726-35. [DOI:10.1152/jap-
pl.1988.65.6.2726] [PMID]

[16] Bellemare F, Grassino A. Evaluation of human diaphragm
fatigue. Journal of Applied Physiology. 1982; 53(5):1196-206.
[DOI:10.1152/jappl.1982.53.5.1196] [PMID]

[17] Anthoisen N, Connett J, Kiley ], Altose M, Bailey W, Buist A,
et al. Effects of smoking intervention and the Use of an inhaled
anticholinergic bronchodilator on the rate of decline of FEV,. The
lung health study. Survey of Anesthesiology. 1995; 39(5):332.
[DOI:10.1097/00132586-199510000-00063]

[18] Ray A, Pendergast D, Lundgren C. Respiratory muscle training
improves swimming endurance at depth. Undersea & Hyperbar-
ic Medicine. 2008; 35(3):185-96. [PMID]

[19] Kabitz HJ, Walterspacher S, Walker D, Windisch W. Inspira-
tory muscle strength in chronic obstructive pulmonary disease
depending on disease severity. Clinical Science. 2007; 113(5):243-
9. [DOI:10.1042/ CS20060362] [PMID]

[20] Kang J1, Jeong DK, Choi H. The effects of breathing exercise
types on respiratory muscle activity and body function in pa-
tients with mild chronic obstructive pulmonary disease. Journal
of Physical Therapy Science. 2016; 28(2):500-5. [DOIL:10.1589/
jpts.28.500] [PMID] [PMCID]

[21] Cancelliero-Gaiad KM, Ike D, Pantoni CB, BorghiSilva A,
Costa D. Respiratory pattern of diaphragmatic breathing and
pilates breathing in COPD subjects. Brazilian Journal of Physi-
cal Therapy. 2014; 18(4):291-9. [DOI:10.1590/ bjpt-rbf.2014.0042]
[PMID] [PMCID]

[22] Redelmeier DA, Bayoumi AM, Goldstein RS, Guyatt GH. In-
terpreting small differences in functional status: The Six Minute
Walk test in chronic lung disease patients. American Journal of
Respiratory and Critical Care Medicine. 1997; 155(4):1278-82.
[DOI:10.1164/ ajrecm. 155 4.9105067] [PMID]

[23] Yamaguti WP, Claudino RC, Neto AP, Chammas MC, Gomes
AC, Salge JM, et al. Diaphragmatic breathing training program
improves abdominal motion during natural breathing in patients
with chronic obstructive pulmonary disease: A randomized con-
trolled trial. Archives of Physical Medicine and Rehabilitation.
2012; 93(4):571-7. [DOI:10.1016/j.apmr.2011.11.026] [PMID]

[24] Gosselink R, Wagenaar RC, Rijswijk H, Sargeant AJ, Decramer
M. Diaphragmatic breathing reduces efficiency of breathing in
patients with chronic obstructive pulmonary disease. Ameri-
can Journal of Respiratory and Critical Care Medicine. 1995;
151(4):1136-42. [DOI:10.1164/ ajrccm/151.4.1136] [PMID]

Amini M, et al. Diaphragmatic Breathing Exercise in Elderly With COPD. Iranian Journal of Ageing. 2019; 14(3):322-341.



https://doi.org/10.1097/00002820-199910000-00003
https://doi.org/10.1097/00002820-199910000-00003
https://www.ncbi.nlm.nih.gov/pubmed/10526428
https://doi.org/10.1016/j.physio.2009.09.006
https://www.ncbi.nlm.nih.gov/pubmed/20420957
https://doi.org/10.1046/j.1365-2702.2000.00361.x
https://www.ncbi.nlm.nih.gov/pubmed/11261132
https://doi.org/10.1682/JRRD.2003.10.0013
https://www.ncbi.nlm.nih.gov/pubmed/15074450
https://doi.org/10.1016/j.rmed.2007.01.015
https://www.ncbi.nlm.nih.gov/pubmed/17363238
https://doi.org/10.1152/jappl.1982.52.1.64
https://doi.org/10.1152/jappl.1982.52.1.64
https://www.ncbi.nlm.nih.gov/pubmed/7061279
https://doi.org/10.2147/COPD.S88609
https://www.ncbi.nlm.nih.gov/pubmed/26392764
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4573075
https://doi.org/10.1016/S1728-869X(09)60019-8
https://doi.org/10.1136/bjsm.34.3.162
https://www.ncbi.nlm.nih.gov/pubmed/10854014
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1763260
https://doi.org/10.1136/bmjopen-2013-003101
https://www.ncbi.nlm.nih.gov/pubmed/23921069
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3740252
https://doi.org/10.1152/jappl.1988.65.6.2726
https://doi.org/10.1152/jappl.1988.65.6.2726
https://www.ncbi.nlm.nih.gov/pubmed/3215873
https://doi.org/10.1152/jappl.1982.53.5.1196
https://www.ncbi.nlm.nih.gov/pubmed/7174414
https://doi.org/10.1097/00132586-199510000-00063
https://www.ncbi.nlm.nih.gov/pubmed/18619114
https://doi.org/10.1042/CS20060362
https://www.ncbi.nlm.nih.gov/pubmed/17391105
https://doi.org/10.1589/jpts.28.500
https://doi.org/10.1589/jpts.28.500
https://www.ncbi.nlm.nih.gov/pubmed/27064889
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4792999
https://doi.org/10.1590/bjpt-rbf.2014.0042
https://www.ncbi.nlm.nih.gov/pubmed/25075999
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4183256
https://doi.org/10.1164/ajrccm.155.4.9105067
https://www.ncbi.nlm.nih.gov/pubmed/9105067
https://doi.org/10.1016/j.apmr.2011.11.026
https://www.ncbi.nlm.nih.gov/pubmed/22464088
https://doi.org/10.1164/ajrccm/151.4.1136
https://www.ncbi.nlm.nih.gov/pubmed/7697243

This Page Intentionally Left Blank



