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Association of Sarcopenia with Pulmonary Function in Community-Dwelling Older Women

Si-hyun Kim PT, PhD"
1Departmenz of Physical Therapy, Sangji University

Purpose: This study aimed to compare pulmonary function between functionally sarcopenic and non-sarcopenic older
individuals and to demonstrate the association of sarcopenia with pulmonary function in community-dwelling older
women. Methods: The SARC-F questionnaire, handgrip strength, and gait speed were examined to assess sarcopenia.
To evaluate pulmonary function, forced vital capacity (FVC), forced expiratory volume in one second (FEV,), and peak
expiratory flow(PEF) were measured. Independent t-tests or Mann-Whitney U tests were used to compare variables of
pulmonary function (FVC, FEV,, FEV,/FVC, and PEF), and logistic regression analysis was performed to demonstrate the
association between functional sarcopenia and pulmonary function. Results: Functionally sarcopenic older women showed
significantly lower values of FVC, FEV,, and PEF than non-sarcopenic older women(p<.05). In addition, older women with
low FVC, FEV1, and PEF were less likely to have sarcopenia(p<.05). Conclusion: This study demonstrated differences in
pulmonary function between functionally sarcopenic and non-sarcopenic older women. In addition, a reduction in
pulmonary function (FVC, FEV, and PEF) measured by spirometry was associated with the presence of functional
sarcopenia in older women. Future longitudinal studies are needed to investigate the effects of improving pulmonary
function on functional sarcopenia through the management and intervention of pulmonary function in older women with
sarcopenia.
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FAJo] 13.1~14.9%, oAJo] 11.4%0]H, AAALZE 10%~27%
9] H]E-& H It} (Choo%} Chang, 2021; Petermann-Rocha -5,
A AAR SR =Q1Q157F S716kL, 239 3H9] 654 ol 2021). ZHtaT ol thet Fado] ZxE A wl=o] H$-
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Z7bol 2% ASle] 1YY AR AKEAY, 2023).  glow], olo] 9, BROIME AYTCE Rofsrk M4,
239 AZEANARE7FE Halof| mEw, 22 ko] A|EE 65 2020). Fhrollkl= 202195 Iy Z=5 Rofsto], 244
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(Kinoshita %5, 2021; Lim¥} Kong, 2022; Martinez-Luna 5,
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2291, 3AHAQ Q92 So 9 TATIHAgusti®} Faner,
2019). =R1AIN Yehte= #7159 Ashe 78 JEo] |
o}, HAHo el wal, Hof ool o A AA Y
T, 3529 28 Akl Aol 9tiChogt Stout-
Delgado 2020). E3] W& H7|% 7HA AR A7}elo| v]d]

SEA Ak Adabdel giakge] fEEe] w2 & oyt
“—4 AL ZAAaA7)= QAR o ARt Agusti®t Faner, 2019;
Wen 5, 2019).

7 7159 Asks #7715 B7HE F9l S 4= qlok w7ls
718 Yol AME= Heg =3A g@eK(Forced vital
capacity, FVC), 127} g4 d<aR(Forced expiratory
volume in one second, FEV)), :=ZA 3 7|ZE(FEV/FVC),
Fo] s (peak expiratory flow, PEF)7} ARg-Elt) -3lo}
&HA 354 o] HE FEV,= A7 30mL, FVCE 20mL 7435}
o, FEV/FVC H& Zr47} EHkElt(Chog} Stout-Delgado,
2020). 3FA|RE o]t H| 7|52 Asl= 719k A Y] AA| A
4, A, AAEE o, 59, 9500 et AelE 2dg= Q)
tH(Allinson 5, 2017; Barroso %, 2018; Fuertes 5, 2018).

AR R T A|E Fojof Nt wE o 9
HE {15t SA ol gk A%l AAEHIL YIHH(Chen 5,
2020; Cruz-Jentoft %, 2019). E3SF 53 2 ofAo} Q10| w2
AR E4go] Aola] F71E Q1T o2 B dlolelE 2
a1 AlEb7lzze] wlzhesh Bojg oly] Sfs) et ik
2 FRAME eSS Wekp] S B s 49
I15(Korea working group on sarcopenia; KWGS) A%<
3251t Back 3, 2023). 3> AlAIZ = w9l QIE7} wh
27 F71shs Ueleld, Lol 371848 24zl $9E
710} 1010) ke 9kt 7] 7)s Aste] ol Basln
Qlti(Jang, 2018; Jeon &, 2015). wehA] & d3L= KWGS
Tto|Eekele o m Aoitel A% wmele] TaT 455
Pk, o) AAE Fa) ol7)5e) Holeh, Azt uy)
o) QRS FUsA dek
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2. HT Hx}

AT Folo] Folet ATHIAES KWGSe| 2% gt
71z whet 71 R TS Ao R BR OP tH(Back
5, 2023). Aot BFE 9J8f SARC-F AEx|, Haj&e, ofg
ANE Ssiglon, 7 715 Brkl) et w7 A
lof7] Sfste] #71%

7164 25w SARC-F AA] AAfollA] 4% o), B
3 &% 1m/s t)gh ok 18kg mlyto = Holalsint. AL
37RA] A 71RAE B ThESEA] 9 A= A ofsieich
SARC-F 457 gg B Bz olzolA Aojuty], At
3—5’7] /b]'-/] 57}1] Zog ;/\45]01 o]ou:] 104L vkd o
2 i} A7 59 ;a; BAs7] Sfstel 4m We UALE
QAsisick Ha Ago ANl 2510] B HEE AHgs
At dHE &A4517] Yl Jamar ¢FEHA(Model BK-7498;
Fred Sammons Inc., Brookfield, IL)E ARg-5}1om, oFe Ak
HollA] ZHEAIE 90° e 94| 20 etele 2Aakc. ol
2 381 Z4slo] A AMgelett

2) A7l

T7)5S 24517] Slsk] 37]% Z47](Pony FX, Cosmed
Stl, Ttaly) 2 AMSIh £2l0] A wmglow 7] U o
%< u| FVC, FEV,, FEV/FVC, PEFZ 2439t} #7)%
ARk 2 53] Sspelolon] AEA we 33l0] Bagke £
B0l ALg319Tt.

B2 oql EAEA z22 IBM SPSS Statistics(SPSS
ver. 26, Inc., Chicago, USA)E ARE35lo] BAX 494& A
Fokich $UE AR ATEEHE A3 Sloto] Bum
Fx_Au)-H HA(Kolmogorov-Smirnov test)S ©]-831%ch
=7A, AAZFAS, SARC-F J4, Ha&k, FEV/FVC o]
o] W= XJ-FF-‘:#:_EB}OE‘E} 1:019] A7kAZ oo wh2 QlulA]
ol EA(Hol, 71, =5A, AAFEAIG), SARC-F F4, 2%
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%, olal, #)7]%(FVC, FEV,, FEV//FVC, PEF)S H]i5}7]
9ol Eedde AT SRR -3 2 HEagEs ¢
3t W-3|EY U 7H%(Mann-Whitney U test)S AA|5FCE 1
Tt g aZte] ABAS A Slstel 2A|2E 87
EAH(logistic regression analysis)E A3},  odds
ratio(OR)S} 95% AZ17718 AZsteict. 2412 j7)2A]
A FEHPE TS 7 SHESE J715(FVC, FEV),
FEV/FVC, PEF) 952 A9}, 1 2ao] 544 49
2z 0=0.052 HAsCh
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1. SATCfRIO| ks £y

1 Aol o] ke YRl ATk Holdbrtel 44
71%e 333 B 5 4TS APk 3239 o e
Qlo] o] QAR Yy oL, 2] ATTAE Tls AAke)
ofelgoR o] BIIo] AR BAelA A=k % 30
2 POR SA AT AEIR ofle] 2gthF T 8
(26.67%), 272 22%(73.33%) 02 BFSIch Ahat
of ebE B4e <F 153 Zom, PRk o), 7], B,
ARl ffet Aol 1ol 4] UiTHp>.05). SARCF
A, 0 S, OfRe FARE fo3 ol nyom, )k
H TR2FTE GOl £ SARCF A, Ll Hyss,
2 ofe Hethp<.05).

N Tl o] W W EEIA, YR HEE 9%
o

_/'K_
A AHE <& 2>of ARSI ZHRT el wE W ks

unadjusted analysis
95% ClI

Pulmonary function

FVC(L) 20.35 1.44 to 287.62
FEVi(L) 12.71 1.53 to 105.87

FEV/FVC(%) 1.04 99 to 1.10
PEF(L/s) 2.37 1.03 to 5.46

H 1. Subject’s characteristics and clinical measures

Sarcopenia

Non-sarcopenia

VELELIES (n=8) (n=22)

Age(yrs) 78.75+8.21% 79.95£7.23 0.700
Height(cm) 151.69+5.30 155.98+5.54 0.068
Weight(kg) 61.33+14.85 60.40+8.70 0.662
BMiI(kg/m?) 26.61+6.51 24.7942.98 0.475

SARC-F(score) 6.13£2.17 0.77£1.11 <0.001
Gait speed(m/s) 0.67+0.19 1.11+£0.28 0.004

Handgrip

strength(kg) 14.13+£12.59 21.34+5.50 0.001

meantstandard deviation
BMI; body mass index

H 2. Comparison of pulmonary function variables between
elderly individuals with sarcopenia and thoes without
sarcopenia

Variables Sarcopenia Non-sarcopenia p
FVC(L) 1.78+0.35° 2.23+0.42 0.011
FEVi(L) 1.17+0.48 1.69+0.42 0.007

FEV1/FVC(%) 65.68+21.46 75.74+12.96 0.219

PEF(L/s) 1.84+1.20 3.20+1.53 0.031

H 3. Association between pulmonary function and sarcopenia

meanzstandard deviation
FVC: forced vital capacity, FEV;: forced expiratory
volume in 1 second, PEF: peak expiratory flow

#ATHp>.05).

w7\ sm TS| AT 24 ATE < 3> AAEI
. S Kol #7]5 ¥R FVC, FEV,,
PEFo] ¢lon], FVC, FEV,, PEFQ] Zhal I7kaZo] o3L
F28HA S7HAIATHP<.05). FVCo] 1L #adh o 234
o ol3lo] 20.354), FEV, 0| 1L 7t43F uf 12.714), PEFo]

—_

Functional sarcopenia

Adjusted analysis*

95% ClI
0.026 46.25 1.83 to 1167.56 0.020
0.019 48.76 2.47 to 964.14 0.011
0.136 1.06 1.00 to 1.13 0.065
0.043 3.08 1.11 to 8.55 0.031

Cl: confidence interval, FVC: forced vital capacity, FEV;: forced expiratory volume in 1 second, OR: odd ratio, PEF: peak expiratory flow

*Adjusted for age and body mass index.
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gL XEsE] A A12¢ A%, 20243

1Ls 748 v 2374 Z7ksi9ich Uoleh AdAE SRl
2= FVCo] 1L 743 v 2743 44 90] 46.25
ujl, FEV;o] 1L 7148t uj 48.764), PEFo] 1L/s 7HAgt uw] 3.08
W) 271819,

2%

=

Z719] TAF0 NEL weatR QI had 8] =3
< Yolfit). ey At ISEE Hole RlANE &
go|ut AIA9] 75| AN S Hols d= Qo] FHole
o kst oflet 2 A7 AskE g i
ol 236E7] AT AR, 2020). wHpA] & At FHE
of BigH gh=le] TtAT Ad7|ES o] gdle] TaT
o] AT st oH, AHAtF] o] AFsl= 654 o)
kS o R 7154 IAS 95 e Hrls A
£ o]g3}o] $3¥ FVC, FEV,, FEV,/FVC, PEFQ] z}o|2}
2H2E3 w715k AAel diske] sttt
w37} IS HA slumtE]el o AT 23T o) 23]
o] Aejekd Wl ks AaAZ|aL 7S S7AA F
71'5¢] Aste] H2le] HriBuchman -5, 2008). | 2] 2149
SR ofu) el 7158 9] 3% (compliance) 74y, HFS
3 S50 oslel e TEAA WIte ¥ 75 AskE 2o
ZItiMeyer, 2005). & A= H7)%5 AARE ool A7
Hla)| ZtatolA] FVC, FEV), PEFoO| f-2J51 7hadhs 5
SRt EATATRE oHd AR ¥ 7153 2gAaS T
A= AT 4= gloy, IASHolA FEsF Aslke 94
]

=
weby 27tes w9lo] B 238 SiF A4Hel ol
Y et

)5 82 28 Be 2ol foa Auie neld
(Jeon 5, 2015; Sillanpéd 5, 2014). A75F =91 thitoz
oteja} 5 7]5ae] AR AolAE felo] 7R FVC,
FEV 0] {95} =& Ao& Yeltth(Sillanpdd 5, 2014).
B3, oA =219 HrlEd 2AF dFelA= FVCPE IL
Atk o) 2gagel $igol 731, FEV A} IL 24t o
gl igel 1372 felshl F7he Susidnt
(FVC OR=7.31, FEV,; OR=11.37)(Jeon %, 2015). Als§=
Qo] Zje} o] 2 AT ek, )5 Aslel 2gaZel
AR Felslon], FVCS) FEV, 24t ofjz} PEFol
1Us 74842 27kasol giglo] 2370 Z71a0, Uol}
AHFATE A te 3.088 71k SHslch &
QA7 o] AA7e} nlislo] 28T} 22 gamut oz}
AA71E A Hol= 71654 g koA 9 7159
F042 AT 4 e 2AZ ohIsisik 2219] 7154 27

2% AES d2A717] Sl H7]s A FVC, FEV,, PEF
A foln, THAFE diskal WE 5] sl H|
7% S % A7 28 Aojrk
A AH A H D279 Global  Initiative for  Chronic
Obstructive Lung Disease)?] 7}o|= 2F2lo]| ¢} H|7]%5 H
7FllAl FEVI/FVC<0.70 = 7] FARke: oJufgich. yol7} Z7}
=2 FEV/FVC7} 74480, Hardie 5(2002)2 1=219] 7]
7 ARk Xeks7] flsh volofl whet Aelgh e AlAlskaL
QITHFEV{/FVC: 70t} o5}l 7% 0.70; 70~804] 0.65, 80A]
oAk 0.60)(Barroso 5, 2018; Skloot, 2017). £ 4519] ot
AR Yoli= et 70djo]| didstm, Hardie -5(2002)0] A|A|E
FEV//FVC H| 65% ZEZIET =& Bdtiks 2tk E3t,
AT 5 w2t FEV/FVC B|9] {o]u|gt 2jolE Ho|X]
Aotk olget Anbe AFto] 17kl Hls| FEV,ot
FVC % % 1 gejujshA] 71:51907] to], FEV/FVC
wle] #jo|2 vielsiA] e 7K54o] 9o, ol <ls 7159
Aol 27kago] Soltt JTE IAA ARE AoE Az
tHOR=1.04, p=.136).
w2 A AP o Aok A WA, 2] o
AT A= o] AFEE 654 olde] o] wRloR A+
2 a7 A9om, G kil & o] AuE Unist
517] ofgrh % Aol WAe Zste] AtiAE &
gk vt ek F WA, 2 dte w919 AT SRS

Agsh7] 8 SARC-F, Hag&:, ofgls S4siglon, I
T S QT Back 5(2023)2 2SS 35 <A
AT, AT, 718 AT VIR ERdth 55 S
oo TEY Aa, 28 Aa, AVl Ast 37 242 55
g B AT SEEY IY da Be IST A
AA7ls AsE 27K 282 WSSk 49, 7164 2Has
o8 gl A ls Ak 274 23e WESe A= A2
St & A Ve A SHaT =Ue dieR Ao
FF AT NE IS daE T/, T5 TS, L

(o3

w2 A9 oYy} Bl £5 S5t 7|54 S
THESHAL B =919 754 Saas ¥ 7] o
ST Atehs HollA o7t Qi 654 o] 7154 &
2% 1918 A7 woly} vlwsle] FVC, FEV,, PEF7} G2
Al Wekom, W FVC, FEV,, PEFE 7Hd ol 7152 24t
259 118 9ol S7IRkS SHsIGi: 5 S AollA

< ¥ 75 S R ST 2SS sAY 2HaT

ox, ©
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