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Correlation between Respiratory Muscle Strength and Physical Function, Muscle Mass in Elderly Male with COPD
Tae-Sung Park PT, Ph.D', Sang-Hun Kim Doctor, PhD? Ki-Uk Kim Doctor, PhD?,
Myung-Jun Shin Doctor, PhD'?*
]Department of Convergence Medical Institute of Technology, Biomedical Research Institute,
Pusan National University Hospital
2De,mzrtmem‘ of Rehabilitation Medicine, Pusan National University Hospital
3Department of Internal Medicine, Pusan National University Hospital

4Department of Rehabilitation Medicine, Pusan National University School of Medicine

Purpose: This study aimed to investigate the correlation between respiratory muscle strength, physical function, and
muscle mass in older menwith chronic obstructive lung disease (COPD). Methods: The study included 30 men aged =65
years with COPD in GOLD stages 2—3. Respiratory muscle strength, handgrip strength, and the 6-min walk test (6MWT)
were measured, and bioelectrical impedance analysis (BIA) was conducted. Subsequently, a correlation analysis was
conducted between the measured data and respiratory muscle strength. Results: Maximal inspiratory pressure (MIP)
showed significant correlations with the pulmonary function test and 6MWT, whereas maximal expiratory pressure (MEP)
displayed a significant correlation with hand grip strength (HGS). The highest correlation was observed between MIP and
the 6MWT. Conclusion: This study confirmed significant correlations among respiratory muscle strength, HGS, and the
6MWT in older men with COPD. The results highlight the need for ongoing research into the relationship among
respiratory muscle strength, physical function, and muscle mass to indirectly predict respiratory muscle strength levels.
This could help in managing respiratory muscle health and improving overall physical exercise function in patients with
COPD.
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€ 53 2% A o ol o ol BASE  COMDER ohk 33 Ao TR 49 3 Shas
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7= uj$ £Q3t A7} FA|(geriatric giant)Z2 H 23 Q=
Argo]ch(Beom, 2020). 7HAF-2 AR} SEAEYE ofzt ©
T e FEFe =k AT 357 ZHAS(Respiratory
sarCOpema)—J Mol A=, 35 459 o] Hasto]
5ol ool WA 4= Ikl {Ft(Nagano <5, 2021; Shin
S, 2017). 35 282 d¥txor o &7|YU(maximal
inspiratory pressure; MIP) 12|11 Zd| F7|¢(maximal
expiratory pressure; MEP) .2 H7}51a1 Qlth MIPQ— MEP+=
Ak AR 715, B7) ‘SRl gile] glom, 44 B AE
e Ao Q= Z|3E9) I‘%{Harlk Khan 5, 1998;, Neder =,
1999). 0|27 B 2elo] AaslE 5F 7)50| ofsfElo] £
ool s, 587 4 2 UE Fel it
(Janssens 5, 1999; Kim1} Sapienza, 2005; Salam 5, 2004).
28] COPD 0] 55 2at ejaleiste AAlsl e
% F 24 225 o) 55 292 A 16%2] A 4
sk, ol £ 290] AkhE Heol 8731 9 it 34
53} A s BATE E7] wiol Ak gl Aljte] 44
< tHHarms 5, 1998; Vazquez-Gandullo &, 2022).
wfebi COPD #49] 55 28 B8k A=shs 2
Zo3 Rolch, Telt ek AAHE Weolt Wuhalsl
AR 1B 5 elol dhet 77} 2 olRojA T 9l
OH:} A7FAA = %oﬂ | kel eis 74}\}‘— QAT 58 18 7

£ 71 ol

I

Azl = COPD $A}o] 5.5
S o= 4 et o
A2 A - 92 4o
sdgt 24
EPER
QIthNeder 5, 1999; Pessoa 5, 2014; Vincken %, 1987).
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1. g7 iy

2 A3 A= 55 7] WitolA] COPD GOLD (Global
Initiative for Chronic Obstructive Lung Disease) 2 ~3-55°
2 GRS 654] o] WA ol 3070 B B Ty
3 AR ASIITHE 1). A%A W3 Beo] 5 A
of e el gk A 7ol ASkllch et T
Sl TAEE A7 4ol oY 4Bg Fusl £ o
AP o= AT Folol] BT, W] A1219] 22H 712
of 23 AalE Epste] & S AdYsieinh

O
oZ

B ol gRe] 55 e, A 71T 28] Ak
slelstan) iAol WEe, 58 2e, o, A 28
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=
=
1=

1l He=Be grlslgc) urjato g 65 Bl AAE

3. 5% E7 U w

1) 3% 7l

53 7l A3 58 228 Bl Basit. 58
715e A MAZSR AMEEI Qe American Thoracic

Society/European Respiratory Society Task Force Wt wiet
T 89% =X EA] o8l B7HEAtHMiler &, 2005;
American Thoracic Society, 2002). =4 &K forced
vital capacity; FVC)¥} 127t =84 d<s3K(forced expiratory
volume in 1 second; FEV)2 #|&a A (Pony Fx. Cosmed
Srl, Ttaly)= HI&S Hrlsidon, 38 282 38 28 =

A Z](Pony Fx, Cosmed Srl, Italy)Z MIPL} MEPE Jﬂ7]—o}
ek, w= ke 32) WiEsle] ZAsic) 2 Bt ol 13
8 28, 1 of5el T kS Akjslelct. AT 3

72.20+£4.50
169.40+5.30
69.69+10.19
1I: 26, II: 4

GOLD: Global Initiative for Chronic Obstructive Lung Disease
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(6-minute walk test; 6MWT)E AlAJSlo] H75I9ict o
(Hand grip strength; HGS)> Hx[d ¢EA|(TKK 5401 GRIP
D, Takei, Japan)E AME-31o] B7I6}3ict. kR A AAE A
= ohe S opiivnlE il FES 2bAs] | AdEE
o= Wel ths, AA 71kl 90° Bl HEE ofEA &5fo]
£ Hdiet ZeHA A== siolch SAlES A6, 2
3% 5ot &of iRt 35 7isto] ofgA| &jolE gt
A el AitkKim 5, 2018). 5 33 W Sgsigion
15 27 o 13 A Follth ArRlo R HIgE A
SITHKim 5, 2018). 6OMWT+= Q/AeA9] 414 715
7V Qs wrgske HARR 387] AWl Sl A=A
de] 2-8=a QItk(Enright, 2016). HAR= 30mo] Hgek A4
AR A TP Qlom, FAES 30m AAE FEOFE 67
¢ Y £ Ao 68 B¢ 242 T AYE 7S5

3) Bioelectrical Impedance Analysis(BIA) &3

WA A 55, Ali-a AARE ] 1A Ala HAP
(InBody S10, InBody Co., Ltd, Korea)E AMSIIc) A2k
Zla(body mass index; BMI)Q} A|R|"E(percent body fat;
PBF), ZZ<'%f(skeletal muscle mass; SMM), ZZ&L A4
(skeletal muscle mass index; SMI), A|x|WH(fat free mass;

# 2. 38 28, MA 28, M= =Y Zut

MIP (cmH,0) 90.17+28.34
MEP (cmH,0) 105.47+35.06
FVC% 78.00+11.13
FEV:% 69.50+11.67
FEV4/FVC (%) 60.83+8.40
6MWT distance (m) 483.93+62.33
HGS (kg) 35.80+6.30
BMI (kg/m?) 24.27+3.30
PBF (%) 23.06+7.24
SMM (kg) 29.26+3.45
SMI (kg/m?) 8.60+£0.81
FFM (kg) 53.12+5.77
™ (kg 4.68+0.67
ULM (kg) 9.87£1.10
LLM(kg) 20.01£2.30

FFM), 58 T-5d{(trunk muscle; TM), 4] T-5Hupper limb
muscle; ULM)a} 311 2282Klower limb muscle)& =4313ich

4. A

H 93L= IBM SPSS Statistics(SPSS ver.19, Inc., IL.,
Chicago, USA)Z2I1H-E AMESLo] HloJBE A8 &
& 2e3 4 ), 28] ABEAS Bhelstad Toje
A A <>(pearson correlation coefficient)E ARE-51o] HA5}
k. = doles B, BEUAR Bsiglon, BAH ¢
O]9l at= 0.052 AHsto] EAsch

¢}

44

M. A+ Zat

2 A+ IEY 58 71, AA 715 Al Aike
<3 2>¢} gt} 5F 2EI AA| 7159 AAE gl
A= <3 3>3} gt MIPE FVC%, FEV%, 6MWTS} 52
S JHRHAIE HojF3lal(p<.05), MEP= HGS®}F f-2J3t A
TAE HYHp<.05). 7L FollA MIPY} 7MY =2 AAlE

# 3. S5 28 A 7I5, M2l due

MIP MEP

correlation coefficient r p r p
FVC% 0367  0.046°  0.194 0.305
FEV% 0.405 0.026"  0.078 0.682
FEVI/FVC (%) 0.139 0.463 -0.066  0.731
HGS (kg) 0.276 0.139 0.370  0.044
6MWT distance (m)  0.549  0.002"  0.206 0.275
BMI (kg/m?) 0.102 0.593 -0.080  0.675
Height (cm) -0.114  0.549  -0.350  0.058
Weight (kg) 0.033 0.861 -0.224  0.233
PBF (%) -0.125 0512  -0.197  0.297
SMM (kg) 0.199 0.293 -0.110  0.564
SMI (kg/m?) 0.211 0262  -0.005 0.979
FFM (kg) 0.177 0349  -0.137  0.469
™ (kg) 0.126 0.507  -0.092  0.630
ULM (kg) 0.103 0.587  -0.203 0.283
LLM (kg) 0.093 0.625  -0.197  0.296

Mean®SD, MIP: maximal inspiratory pressure, MEP: maximal
expiratory pressure, FVC: forced vital capacity, FEV;: forced
expiratory volume in 1 second, 6MWT: 6—minute walk test,
HGS: hand grip strength, BMI: body mass index, PBF: percent
body fat, SMM: skeletal muscle mass, SMI: skeletal muscle
mass index, FFM: fat free mass, TM: trunk muscle, ULM: upper
limb muscle, LLM: lower limb muscle

REmASHEES TR

*=significant correlation, MIP: maximal inspiratory pressure,
MEP: maximal expiratory pressure, FVC: forced vital capacity,
FEV:: forced expiratory volume in 1 second, 6MWT: 6—minute
walk test, HGS: hand grip strength, BMI: body mass index,
PBF: percent body fat, SMM: skeletal muscle mass, SMI:
skeletal muscle mass index, FFM: fat free mass, TM: trunk
muscle, ULM: upper limb muscle, LLM: lower limb muscle
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2ol AL 6MWTHTtHr=.549).
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d =91 308E die2 T JEu A 71, S5

ABAIE Belstarat stk 1 A3 654 o1 COPD w4

L] 25 I A SR AUEAT) flee RISk
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2016), 35 9] 50| Fol5H i FHA 4k wglo]
Hasto] H&o] FA4A F3= vE 4= okl A
It Buchman 5, 2009). 18] 3 2
Hags doA ool AastA =i, MIPY| A9 o8 9
o] 50% ol AasHA HH F HE
(Choi, 2021). 1%7] wjiof & I+of|A COPD TAE tide
2 35 2 Hig7ke] AEAE BoRS o MIPSF FVC%,
FEV%9] A7 Qe 2oz A= Hoh

ERE A AL oA 0l the = X3t Aol A= MIP
oF HiZ=F PA7F GO AL Qe As ERIE 4 %l
(dref AT A2, 2023). Nambiar $(2018) Lol A= 99
o] COPD & thdom o et gy 419 A
£ 9IsigiEd), MIP= ARHA7) §lolo, MEPE #-2J5t
SHAE I o U8l Z12]al Khalil 5(2014)9] &=t
A 407 COPD &4 = tifor of = #H&g
TR ARAE ERIg Ay AT gle Ae el
ARt I Terzano 5(2008)2] 97tof| A= COPD &4}
o] 35 e HiZgo] E foRRE A Sl 2 29l
Sioick. oA A-tuich 28 e} il AtA) v
72 COPD 219 .5 8 0] et f=2y] gz
At Khalil 5(2014)1} Terzano 5(2008)2] ¢A-tof|A Z¢
ZF oE ApE vehd A2tk A, 28 2
% COPD GOLD ©AE ¢ st A o 4=
3 F Qo] glrkar 8Fs]al itk AlA|2 Nambiar 5(2018)%}
Khalil 5(2014) Q15 25 tAle] 55 2els) ke 447}
2 AT WIAEEY H22 0T 4 3l Al 2 A
COPD =9 28 8 £ 257] d2o] gl 604
oA} WAlQ] Eu SARSE ot Park 5, 2023). 25 55

o8 Eo] W2 COPD 2 de R 37 78 st

[

rd g

A W 91 30%, o}y ol 3599 B
1, =

o
ABUAS SIS

ofFt ApAE: SIsHekShin 5, 2017). A%AtE) 7]k
A ol QI 1283 thOR ofefi BF RS 23 A
AL BE 202 ATWAZL G A0 UebdThLict

Hsu, 2023). o3| ofgo] oRet Al &5 =lo] ash=
e A% del & At AR FeiA I 4= dgdck 1E
7] wzoll AWGS 7502 g Q2 28kg minh o Q1
18ke lgle] oS A4l A% BE 2e SEE o] AW
g Ao] 9ItHChen S, 2020; Li¢} Hsu, 2023).

O6MWT= MIPSL} Hg20] 013t A AE SRIgh 4= 913l
t}. Tudorache £(2010)2] HLolA%= 12192] COPD $x}2]
MIPS} 6MWTE] Az|o] AAIE ER1gE A} r=0.532=
frofgh AHAIE UEtdie e 21 4 SIgiH: T18]al De
Souza 5(2022)2] AFoAE 81 COPD TAE tjito =z
MIPe} 6oMWTE #4515 W r=0.764% F-OJet AAE
SRIEH 4= QI%itt. MIP7L 571stH COPD $Ae] 25 Wi+t
o YL, FF ek S0l HAsle] F FEo] FoRirkaL
B35 QJtiGosselink 5, 2011; Langer 5, 2018). w2hA]
MIP2} 6MWT= 9] AHRHAE Vet ol2fst Axks Fst
of SIS 4= qlrtk ol#3t o]f-2 MIP7} W& COPD $HE2
6MWTO| A7} ko] olg Aoz YW, 27 2
3 &5l 8 S8R o ERHRE Aed gede] ok
Aol

nRAELo 2 COPD W =019 5 THeju} 9] A
AE AR A}, AL glgick AR dteld s 25
gat SMI7} F-9J3t A Yebf L QIck(Shin -5, 2017;
Ro 7, 2015). AI3) $14-59] 7 205 ez XIeysto]
JHS U A2 EAAY =019 HlolHE S FolA 2ol
AR wfiZoll & - Axfe} Alolrh vt Ao & A7t
et v AlREE(2023)9] dARollA e 2| eAkE] 7]HE of
4 toole] £ el 8] ARRAE SRlsls o) A
HAE RISk Eoielth @A 2t A-5ollA] Aolet At
UL Sletl] 325 Atollde a4 tiiReE o 52 Al
AR2] 719k =91 9l COPD A5 = 217t U] w2 SjIg
a7t Qe Aot

2 A AyE FHoRE HeES uf COPD7} Q= 94
=219] 5 e ofEnt 6oMWTE] Aejel Rofet AaiAl7t
AUSIEE. ol AME upEo® COPD7} ¢
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