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The Relationship between respiratory muscle strength,
breath function and Physical Function in elderly
who need support
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Abstract : Purpose: The aim of this study was to undertake an overall assessment of physical function, including
lower limb strength, grip strength, walking ability, balance function, and cardiorespiratory fitness, and to investigate
their relationship with respiratory muscle strength and respiratory function in elderly people who need support.
Subjects: The subjects were 31 elderly women living in a community dwelling of with an average age of 86.1+4.6
years.

Method: We examined the relationships between respiratory muscle strength, respiratory function, and individual
items of physical function such as femoris quadriceps strength, one-leg standing time, relaxing or maximum five-m
walking speed, six-minute walking distances, timed up and go test (TUG) , and Functional Reach Test.

Results: The items showing a significant correlation with respiratory muscle strength were grip strength and
femoris quadriceps strength, and six-minute walking distances. Observations: These results suggest that respiratory
muscle strength reflects the gross physical strength, inclusive of lower limb strength, grip strength and

cardiorespiratory fitness, of elderly people who need support, and is an easy and useful test method.

Key Words : elderly who need support, respiratory muscle strength, physical performance, cardiorespiratory fitness
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TUG : Timed Up and Go, FRT : Functional Reach Test
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*:p<0.05, **: p<0.01



LR BT I - IPEEE & EENRE D o BIR

V. 8

VAR, B OB CHEME S 5 S RSB TT
1. B BATHEEE 7 & OEBIBE N 1T EE ANE A A
MR T - MRS RE N DR D i Wz b, L
2L, M O OHUBTEE R EEE T 5 & L7z hifikk
RERAE IC BV, BB DT & 3 218 1EEIZEM R
BUSVORENEHE CHEET 2 2 L BHE s h
TWw3Y, 2%, HEETKL LD EBHEORIT
B EEBEO FMD TR T S8, R IcBI L
TOVZIEBEERFAESEDO V)V TET S ¥ 50 EMEs
HDILEERLTWD, kBT ED 51, 5
EEEBIRE D Ol o —o & L ClikkpEin 13 I
SNBIINTL->TETWED, MEREDREE
EECHIPEFGHIZoWTIIN—T 4 ¥ LHIEE
HELTHEMAENTOETE W, 2 TERIFETIE, W
Wefih 7« WEURBRRE AL O A M T MRET T 5 72 91T,
AT T B I2 S0 LT B ESCHR o Mg e
iz BT, HEKRES X CWEREERE, I
WA H DEREHIR &, Z b OB Iz oW THRET
L7z,

1. BREH. FRisE. EEsE0iE

FEHEECTH b WVC. %PEmax. %Plmax (Z\ 3"
NHENMEZRTFERE oo — MBI RS
X MRS 1 ORRMEMEIL, AEED. BrR. REEREH
ELTFMADKD LoTHD ., Bz CaEH
IO TH2Y, L LSHORR T, BT
O MBI FE RIS 1T FER-C R OZ I X D bif
SRR N 2R T S 2 EERDPWEL TV Z L3
RS iz,

HBIFEEE T H 2 B MEFH D RE LS 5 m HITH
. R BISEAL I, AEARBISEEE Y L IR L T H
WMEZR LT, L LZED—FHT, 6429447k
73272.8+77.2 (m) LIRWMETH o7z, 6 ST
FREE I EBHARE DT TH V. MBI Z & OfEHafE
E LT, M. BE. REEZZHE L TTFHRK
Do TWwW3'?, Enright 50 FHIXZH W2 L4
[H DR 5 E TIE B X #500m 2SEEHENE & 7 2 25, &b
FIIEHEEDS5% & K& FHIZETH -T2, 647
[ 4347 BEHfE 25400m BLF 1278 2 & A I B ER 2342
U. 200m PAF CIEAETEHPH AN S THITITR S
2E0vwbnz?, 206, ADL 2SIZIFHIL

T S HBTEE D BSHR S IE TH o T o, MR
BE « WA D DR T & ffe GEBIHARE D K& K
TLTWRZEBHLLE LT LAKEIZ, HTA
LD HEBIHAEERE L LA WE S I HWAR O
PHZBME ST AEEE Lo TWVWDE 2 EVRBE
720 F 720 6 HIBITEEBE270m & v ) FERIZ. O
F 4% COPD BH LM THICEL 2™ ITEB L
TEY., SHEONED X ) IR IEERE ITER
237 K ARG D e SATHRE I BV TR WIEEEL H
LTWaIthbhrrbbd, HEIFARELLTZZ
TETLTWS LW HFEL, MR OET &0f
TCHEHIRSHALEEZ D,

2. [FkKkEe. FlRETD & EENHEEE &L DREEM

B HME Iz oW TId, %A T&H % PEmax,
%PEmax. PImax. %PImax |23\ T, #H. HRM:
PR RS D L B R HBBERERL I, F -,
%PEmax & PEFR 13 6 >[I THERE & OICER T
HBEBMR Z R IHER & Lo 72,

BOIZEHL TiE. TEREDREBH DO LKL
T N T Y RARIEHBTRE D £ TEE O IcE
HOLFW LR, hERWdT 52 LIRENT
B, SERMEBMBGDIIBERED 2B L, &
v QR AT A SLE & T3 5 B L EE KRR
ThHoEHESNTWEY, SE, WEFH EED
EOBESBE LN Z Lk, BHBKT 2250
i, B0, PUBOEREER 7210 Tl 7 < RIS 12
BRATWDE Z EBEZbNTz, T, FRERM
BERHE OBEIZoWTI, BHES 580 2 &
FHTICBELHOTFHABET LN 2 ETH
D, ZATHERITSTHERZIER S, ZOBIC
MRS HRE L CWnWa Z L3z bR,

%PEmax, PEFR & 6 7S (TiERE L OB E LM
BIBIRIZ DO W TR, MRGBEESLODAZEEITB WV
TRE T WD IPNAG ) & EB A8 & o B
LIARRDRERTH o 720 SlH, LA T 6 2
AATHERE & ORIICHBI A b, —H TREH DT
BEOLN L oTz, FOMAE LTI, AN
PEDOMZ TH 2 IR L . WK TDH 2 MR,
SRR, BOSHFLZERG . KIAG 2% & O HATHEI~ D
BEGDEWNDIEZ b, HITROHHEHE & LT,
FERIH & 2 O CH 2 R OVEH S EE



WL - FFEY v —F v

LOWEDD 2, BEHEOIGHEIZ TEEZE D,
LB DR D 1T T BRI BB L ZE 5D 5
EwbhdW, Lo TGN TH 2 BEMREORS
BT OMREZED IO, 6 2HHITLEDED
MR8 & e, WA 3 EEEE) IS S 2 s
END T ENL, TR D OB LR 2T
% 6 HBATHERE L OB RD L o7z b D
LEZ D,

WEWLAG T & VARG b & DAHBE, AT & 6 2
BATHEEE & OGO N2 2 &2 5. EEE R
L BXIREIT 27 OITIEM S k4 2 3l o
BMEZLTII N —= Y ZOEEMIRIBES LT,
ek OB FEIE ST 2NETHiZEHNET S
HEERE 70 77 Jzid, TESHEE L e LTz
P EERRE N T Y AB L EHFLIT TS NT
W5, ZRIOMGIT, HEAETHFIXEMLL TWRZIZDH
B & FIPIEE 1L FHEE 2 N B AR & Lo Tw
22 LR oL, WHHPHAZIHERSETHL X
) TR AR WES LTI KRR I 5
MADRDETH 2 RSN, SHRELIZHNE
M, M DKM L D ADLITRIETHELR L
HHL2ITLTWL Z LT, EiE I8V TR
NEMRT I LOBERBENEZREEEFEZLD, Th
IZHEDS & R, MRS U TR by — =
V7 ERFERT 5 2 L%, BAMERRILI 7 & oMK Z
Db DODOHEEE BT 2 0A %63, EENFTARE, £
B H MR, M Eloh 80T EwWrEEZ
5, LU, Ml OSBRI X B AR, K38
FRIEE SRS BIRT 2 70O, WD QR Z 5
T2—BIE T BTk, MG & EERE DRI
DH LT HHMR., KEEES OBEMEIZOWT
RGN T 2B DD B LE 2 AR OS5HRDFHE
L35,

V. #&
AWFGEDAER, M O B R s i 1 M B
B BREDPMET LT W3 Z LSRR S Tz, S5
FEBD 2 A8 1L EHEME & DRV AR S Tz, 72
WEIR A1 - REURREEEIXIE D 7 & OB AR 1 & A
B 28, MDA ITB L CIEBN A & OB
HOLNTZ, TDZ ED L, FiknE QMRS - IR
WhE, & OIEBEIEEE 7 b BB ARE 2 HE

2

TOHRFELTHEMNTH 2 Z LoRRS . I
TR Ml U —= v T OHENEIVR S LTz,

Xk

1) Pk, BiHES. HRBHR. MR, BRmEF.
BEILG ., fRIRTE @ I o MR D s 38— &
KOAPERE 2 O TGS — o H AR B 2,
29 (7). 795-801, 1991

2) Mizuno M: Human respiratory muscles: fibremorphology
and capillary supply. Eur Respir ] 1991 (4) :587-601.

3) Arora NS and Rochester DF: Effect of body weight and
muscularity on human diaphragm muscle mass, thickness,
and area. ] Appl Physiol Respir Environ Exerc Physiol
1982 (52) : 64-70.

4) TN, REAT, EHEA. BEALT. DEEA.
THHEFE T TEFHY - BMERAZEE S 8 8 O W h
& IfikkRE. EBIMARE & O BEMEIZOWT, RIFREE
AR ARCEL, 16 (1), 9-14, 2002

5) /MK, PEAREFR L BN B 1IN T 5 6 A
IT7 A MIZDoWT, BT (2), 99-106, 1990,

6) $RIES., SFARMGHT, HpEE—. MNIEET. |IITF.
REEANIG. fRHFEZ ) @ mRIPA - WA D O s
fto HAMEREE Bop Mzt 356(12), 1305-1311, 1997,

7 ) ATS Statement: Guidelines for the Six-Minute Walk Test.
Am ] Respir Crit Care Med Vol 166. pp 111-117, 2002

8) Fukuchi Y, Nishimura M, Ichinose M, Adachi M, Nagai A,
Kuriyama T, Takahashi K, Nishimura K, Ishioka S, Aizawa
H, Zaher C. : COPD in Japan: the Nippon COPD Epidemiology
study. Respirology 9: 458-465, 2004.

9) MM BEPEEL - EEE L OO DNV R T
nE—Yay (HRNVA S oe— g VSRS S
). FETLEE, E{, P23-30, 2011

10) ‘BN, AREGHC ¢ AL - fEERE L0 00
ANVATOE—Y ay (HRAVZ Fue—y g vHY
ke W) FTLAL, HUR, P31-40, 2011

11) A B, BRI, MTME. ILRE : 2EEo
BRVERANRAT 1, B Y » —F v, 38 (4). 330-
333, 2004

12) Enright, PL., Sherrill, D.L.: Reference equations for the six-
minute walk in healthy adults. Am J Respir Crit Care Med,
158: 1384-1387, 1998,

13) /NPEIER @ BRI 12N T 5 6 2 HBT ORIKE
BRMEIZOWT, F HARBIEAE S R
51 (6). 1099-1100, 2008

14) Lee Ingle Alan S. Rigby Sean Carroll Ron Butterly Rod E
King Carlton B. Cooke John G.J.E. Cleland Andrew L.
Clark : Prognostic value of the 6min walk test and self-
perceived symptom severity in older patients with chronic
heart failure. Eur Heart ] 28 (5) : 560-568. 2007

16) M, NHEM, KBRS, HEE WLE, HEPE
MR 2ok S i 18 & B ARHERE & OBIR, BRI
ERAE, 26 (2), 255-258, 2011



LR BT I - IPEEE & EENRE D o BIR

16) PR T, AMUBLET. PIERALAS, MILER. [LRs El,
BAFEER : iR E T B 2 FERMBRIEN D & B{TEE
71 & DRfR. BFERERF, 19 (2), 95-99, 2004

17) JLEEF AT, BOE © BT B 1 2 FHEEALAD
WH, JIBEREEFE R, 12 (2), 385-388, 2002

18) =—Ep, LEBEE T, KE%¥, WARRY  H{THO
W ORISR, 28 (2). 252, 2001

ZAPH 1201747 A 7 H
ZPLH : 2017458 A14H






