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The Effect of Types of Respiratory Exercise on Respiratory
Muscle Activity and Health-Related Quality of Life of Patients
with Severe Chronic Obstructive Pulmonary Disease

Jeong-Il Kang', Dae-Keun Jeong', Hyun Choi?

'Department of Physical Therapy, Sehan University, Yeongam-gun, Jeollanam-do; Department of Physical Therapy, Mokpo Mirae Hosipital, Mokpo,

Korea

Purpose: This study intended to classify voluntary respiratory exercise and exercise using breathing training equipment to suggest proper
respiratory exercise to relieve symptoms of patients with severe chronic obstructive pulmonary disease.

Methods: Sixteen subjects were randomly selected for experimental group I, which performed feedback breathing exercise and 15 sub-
jects were randomly selected for experimental group Il, which performed a complex breathing exercise. The mediation program was per-
formed 30 minutes a session, once a day, three times a week, for five weeks. This study analyzed before and after results within groups
and between groups through measurement of respiratory muscle activity and health-related quality of life.

Results: Activity of sternocleidomastoid muscle and scalene muscle increased meaningfully within experimental group | and activity of
diaphragm increased significantly within experimental group Il (p<0.05) and there was a meaningful difference in health-related quality
of life within experimental group Il (p < 0.05). Significant differences in change of activity of respiratory muscle and health-related quali-

ty of life were observed between groups (p < 0.05).

Conclusion: This study showed conflicting results between activity of agonist and synergist in patients with severe chronic obstructive
pulmonary disease according to types of respiratory exercise and that complex respiratory exercise is more effective in health-related
quality of life. Therefore, it found that the more severity increase, the more self-respiratory technique is an effective program. Diversified
approach methods will be needed to improve respiratory function and quality of life for patients, and continuous clinical studies will be

needed in the future.

Keywords: Chronic obstructive pulmonary disease, Respiratory muscle activity, Quality of life

N &2

=}

T A Ad #2212 (Chronic Obstructive Pulmonary Disease, COPD)
2 AIA| X 74717HWorld Health Organization, WHO)7} 2030 APg-
Q3= o &3to] Azhet Heho 2 tfREar glom,! AlAA o=
1291 Q172 2719} Fole] A28 18] S5 L gli= Agtol
ES S E AL S EEL APYEC] SISt FAllEE E
A W A A ek a2etet 25 7] Aehe Belshe A vl
Feve M

WA S B ] oA B8 2 4
ic cage)©] HW”—. ol O 2 Q% TF-E ARk 7Feu(dia-
phragm)®] HeFo] FHs A= a7} dojufm, o]2igt Aok 7%=

(thorac-

o} elio] sget 2
B 53] 7] s
%%ﬂNAﬁﬂﬂ° o sl

o
o
in}
Ho
jaad
ol
X
B
ol
rlr
Fo
B
fu
2

=

o
=)

ik
o
=
K
~N
S
Y
Wl do rl rm

fok

ol

[o

4

g-LA‘

?1_:‘
g2 o

1-0{1 rlO

ok

U o

O

)

o2
o,
ox

M
it

T %
rE
o
iy
o
s
iL
w e Ry B
o u:[of' 8ol or
rH
2
H

2

Mlo
-

(
i

Tt Lo
flo of Mo oo Jo L op

1
o o

—|—‘

>

X

(o]

a3 o] oolol 2
s A ] olct el
50| et Aol ket 8714 7]
%ﬁﬂ%ﬂ%ﬂdE*WM%ﬂE%o%%ﬂﬂﬂﬂ

J+_4%ﬂ§.

o

o ox g o
rﬂ =

2
_\_.
oﬁ?l. _10

oo mot gor ot o

ox

7‘1
o

Received Jan 13,2016 Revised Feb 17, 2016
Accepted Feb 22, 2016

Corresponding author Dae-Keun Jeong
E-mail dklovept@naver.com

46  www.kptjournal.org

Copylight ©2016 The Korea Society of Physical Therapy

This is an Open Access article distribute under the terms of the Creative Commons
Attribution Non-commercial License (Http:// creativecommons.org/license/by-nc/3.0.)
which permits unrestricted non-commercial use, distribution,and reproduction in any
medium, provided the original work is properly cited.



The Effect of Respiratory Exercise in COPD

23 b Y] fae AIH R W75 S-S oIshal Z5
ARk 71584 A Foll nhet 4k vl Fg#R) Yde
H|AA] o uhebA S etsial oAgslr] skl AA B
-9 /A o 22 A aba] gk wert Fasiu, 5] 2 et
9 715 A0 A 71559 /ol AR HRERAM FEHA e
FH|=A R du ek 2hae] 4Ho) Aol FRE vl = Qe
[R1of| A7t G50 B2 T o= A H AL A

RHdula duldeto] AT A&EE g7t o2t A1 U]
theFeh &4 frashe] ko] Aubael Aulela) gl Al
Al 7150l F e mIRITE o]t L5 Alofsl] sl 2
T BRAR 4R FAYHE IA AT TFFH T
SEU RS ol 8T TR EFEHY, VIENE S o8
3 desdee] A A S5 E2 S5 E Al aE
A AL 2 etk ) & 7| E ol 87t SE2-
S 2R Swdgdel FokE A8 2N daael &
2 A ol Eie e WO R AFtEofR|aL glon”
H7]59] S J=g st ool tiet a3E £4%
ﬂ:ﬂ— Es} _Tﬂ_g_:l— /\]140 r,]—

= =
A i At S48 G A 2525 = AAsH
5

1. APChd
AT A= 20144 495E] 20154 19717] Hepdwo] A7)
= ol A A&7 531 55704 A1) B T u A g A

x} 3o u}MgﬂgﬂMnﬂxlﬂq g GOLD stage
I;H/R]—x]. LH ‘L}x% R15}H 01

o

Pt
3

o ﬂ?l

Re2n

jutad
s rlr
i)
rlok
S
e}

ok
ol
rh OIN
[l
*L”
%
tlo
o
%
<
“’ﬁ
ﬁ
e o_u
c
)
o
ol
ol

o flo ox

ﬁo‘E
>
§2.
lo
2
R
Py
2
-0,
N
o>
o
aCh
1o
rE
2 ool
o
ks
1
U
gz Lo 1
i)
ol

0w o

olN
.
<

>
fu
(e

Ok or@ off of & Ho

®
s
iy
filo
©
%
_?L
=
re
-
2,
B
2
_?L
N
MU
offl
1o
ot
>
i
=
ox
o
fru

=)
Jy
jule’
Mo
off
o
ol
=
ot
i1t
juie)
Y
>
oH.
fllo
i1
ol
BN
fu
J

o
e’
Ho
off

J Kor Phys Ther 2016:28(1):46-51

& ZR AR 159 AT IR P9 AT AN
£ Y TR R SEIYAEE S4SGT A4 A0 4
ZA517] 913 SGRQO.2 24 577k 5 38, 190 18], 18] 308
2 FALR UL FA T, AAIEAS B AP AL7IALE A
astol, 215k U 5 vl me} 15k 71 1] S Ba) B Aslol

LS
I
02
1
-

& Ao AFEE &4 TR A A S-S Body Mass Index
HW-600 (Korea)& AH-8-311 3L, #]7]-5-2 Chestgraph HI-701 (Chest,
Japan)& ©|-8-3}¢f FEV1, FEVI/FVC & &43l3itE 183 8=
+ MP 100 system (Biopac, USA) S 2 1859 %RVCE S43}15S
ol 7170 4] 28 245 18] AIlE B3] BEAGLG

erge’s Respiratory Questionnaire, SGRQ) = =781t}

mHris =4

975 42 Chestgraph HI-701 (Chest, Japan)&- o|-8-3}0 Z43}%)

o, #7152t dARlA @2 AAIA 257 1A1E ol =aL #

Ut 42 So] 43 A UpA sho] 248 NS 7| ste] 5

Aatolct HEeE AL 24 33 o4k AAEIIL AA] ZolA]
71 2 4229} 71 THS 2 42 Afo)e] Zpo] 7} 5% oY Ei= 200 mL

ol A& 57 BT

(sampling rate)-> 1,000.0. 2 8}¢a1, F=ub4= TS L E]
Agallnt 2 Alse) R AG-L 22skel] 98] Ao

g 5ol A Hg AABIAL 71 AREE o] 8-3te] ZPE AR H &
& Ho 7 24 975 JAs] FASHIT 27119 Ag/agd 3
AZS AFR5le] 7 1g0) q]%é%g}ﬁg Y5t oﬁkoium

WA 5 2] 7HAE7 1o F-2Fs

29 e o pa B 2
2012 e shee] EsellA] A S st

1
A 18-S9 A S 52 A E A A (root mean square, RMS)S. 2
olslglom, A% AT B2 Acgknowledge 3.9.1 software pro-
gram (Biopac, USA)Z AF-8-51%Itt ok EH/\PZ}%_Q] AT ASE
“g5t8Hnormalizing)5}7] {3l A SAbE-& HIFSHA ok AHAE
oM gt & 555857172 Threshold Inspiratory Muscle
Trainer (New Jersey, USA)E- o] &5} 2|t 5599 30%2] =F0

o5 103] A3gsto] A2kl £ 2515 A| 23t 83] 55 Al B
?ﬂ% O 2 %RMSZES e atstalet”

rE

www kptjournal.org 47



KPT The Journal of
Korean Physical Therapy

O
z 2
(98]
N
R

o9 oN
i
>
IS
X,

[o

12
o

of
2 A
oy
;rlr
n
T ox
T 5
o
Koo
K&
T
-~ [
T oo
w N
Ot

2 &
A0 e

o
°
-
s

o A (<)

9o
Ir
o
)
e
o,
i
offl
e
10
@
olN
o
[
=
il
1o
oN of
olN
H1

=
lo
ol
=

ox [
"
=S
=
=}
SON=3
(o)
Mo
ot
}Oll
]
rg
5
o
o
k3
Prll'
hd
K
I-Oll
oy
i
1

o
z 2
ik
off
ox
1
il
rE
of
ofr
S5
i
e
off
i)

o
>
2
N
ofr
2
=
<
X
ok
4 1o
of
o
)
=
2
-0,
o
2
N
W
Mo o
~
>
1
N

(activity) 16

ol
ol
S
rr

(impact) 26+ 510 =
Ja¥sto] 0ellA] 100744
gk A 4o A

o2k
1%
o

N
i

4>
loh N of ofF

o,
i3
o pacs
K
i oor K
2
M
ox
>
o
otV gy

)
N
N
~
r
o o mx

< >

v3
Y
Ju
g
it
lo 4
ilin}

o
1
T

N
fo o
i
=)
>
).
B

Mo 2 o
)
Ruigpai
e
ol
flo
&
X
u=)
TYL
it
>
ol
_(?L
pach
o
B2 Hr
=
o
X
o,

_ﬁ
>
1%
ol
")

T AL Q=0 2 5197, WAy
751717} b3t 39 AR sl A 2}

L
AL ARzl AHE 7P el 3 A=

4o,

kU
>
AN o R

2

0o o
o,

N
Jh
ol
i)
2 e

d

oA SATH S SAP T 558 waL o2 AEjolAl

Fi= AAAAE FARITE A BAPF QAR A2 HES 23
A= R0 &2 EAo] A mFo] “in” olghs HA] £ & Fa}
HE5-S AlBIL, “out” Ogh= HAIEO 2 gFoHH Har-S Al
T} “in” 4= out” Z.0 & 84 EA|G o] AIE ] HAlEo] S0
QA wl-o] ghi= A7t 58S ] AR TEl S50 |
c} g210] o3& 7] $Jall 25 A 553 Ag-S Al kit o
S5 dw 52 ok 53 AolikakerEF(hypocarbia)o] Ao

Jeong-ll Kang, et al.

Hefoll Al AlgisteiTh(Figure 1), 7] =¥ 55252 Z- 30
=28 B} 26-273) $8(26-27 breaths/min)2 A|3Y5}al 2

o] FAES AT

2 =sisEes
ARAVE BH-25S AN $19) BAE R 914 b A
HE ZHA7| 1 44 712 35T o] T Zula Ui
Ae L H7] E5-2-F 2 AL T 30+ 4 session . 2 /5]
o 1 session®] B 1] FAAREE AF3GHOR, 1 session
Z 55etRE O|F0|A|H 1 set W B 4-58]9] 8= -2 A5}l 30
2] FANTHE At

B4 71 55050 S X BAR 2 ) 7]
A vl ofe YT BAZo S
A RE 55 S0 s 554
AR 2 o] 45 )
&0 ousin IR 7o &
.

37 311 1% 7 5 g AlolX) o 3t

A2 54 'L Window-§ SPSS 18.0 (IBM Corporation, USA)E- ©]

Goto] Ao dAre] dnba EA4 3 kY] St EAd = ok AlA|

2] 7] & Shapiro-wilk = /4 AAsIACE Ak of #is} vl

of-3-32 -7 (Paired t-test) & AFHE-8F 0, ek 7 H3} vl
=]

FEALHANCOVARS AFE SIS, 6232 a=0052 474}

Figure 1. Feedback breathing exercise and complex exercise.
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Table 2. Comparison of change in respiratory muscle activity and quali-
ty of life within experimental group |

Experimental group |
(n=16)

pre-test post-test P
Oﬂfﬁ o= é#ﬂ bPEP* (p<0.05) (Table 4). M=5D M=5D
%RMS SCM 36.26+4.31 42.15+£461 -7.148 0.043*
Scalenius 4972+518 5469+574 -6.451 0.041*
4l .ia!- Diaphragm 31.12+156 33.27+2.11 -2.208 0.121
Quality of Life 4467+201 4292+1.19 -1.089 0.639
2 Aol = F5Y T du det Aol A BEEEe - +p<0.05.
Table 3. Comparison of change in respiratory muscle activity and quali-
Table 1. Characteristic of subjects ty of life within experimental group |l
Experimental group | Experimental group Il Experimental group Il
(n=16) (n=15) o (n=15)
LYEE D bEED pre-test post-test P
Age 63.41+5.36 64.02+5.15 0.875 M=SD M=SD
hight (cm) 166.27+4.89 167.21+4.21 0.712 %RMS SCM 37.75+443 3541481 1823  0.185
weight (kg) 61.33+3.81 63.12+4 .91 0.224 Scalenius 4911+424 4732+489 1.652 0.138
BMI 22.92+3.92 23.46+3.15 0.614 Diaphragm 33.87+2.92 3823+3.14 -6481  0.039*
FEV1 (%) 44.27+4.95 42.28+6.31 0.094 Quality of Life 4313161 3781+341 -5833  0.048"
FEV1/FVC (%) 42.35+3.48 40.63+3.75 0.078 +p<0.05.
Table 4. Comparison of change in respiratory muscle activity and quality of life between experimental group | and experimental group Il
Experimental group | (n=16) Experimental group Il (n=15)
pre-test M+SD  post-test M+SD pre-testM£SD  post-test M+ SD P
%RMS SCM 36.26+4.31 42.15+4.61 37.75+4.43 35.41+4.81 6.983 0.041*
Scalenius 4972+518 54.69+5.74 4911424 47.32+4.89 7.747 0.038*
Diaphragm 31.12+£1.56 33.27+2.11 33.87+2.92 38.23+3.14 5.871 0.047*
Quiality of Life 44.67+2.01 4292+1.19 43.13+1.61 37.81+3.41 5.879 0.048*

*p<0.05.
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