EREREZRT DamFEEICHEL -
BXREEROFTXMEICHT SR

g - P HEMRHESE

LS54 38

MERKRE

EXREMXFHI
Z#R =



I. MREWRBES

ERMEREZEIT el FHEEICHRE LBERERREOF KMEICET 00
g

>

Eﬁ%{ti% {E{E %‘: ................ 1

=

. DHEMRHES

1. MBETIVAEMRE
MERERE B =®
MESEE WIEEREZ
MESEE BEEBEF oo 11

2. EWMMRED SN EEHICET 94
MRSEE  HIBEZ
MRSBE  FHRES
HEMAE  HMEERER ooeeeeeenes 55

3. B NEBICHT EETHNE
BRrEE &h ¥
MEHEE  FHERH
HRAEE PAEEAE oo 83

4. ERMEEZE TS e PEEICRE L-BEEEROFTKGEEIZRET
BHAILOT—)LIZDNT
MERKRE B =
MESIEE (FkEH
MESIEE BEERF oo 113

M. MERROFTICET I —8XR e 118



TH 4 FEFTRERBRARER
[. #MBENEREE

EMMEEREERIT ST EEICHELT:
BERMEEROFTKEEICHT 2UR

MERKRE

EXREMKXFHIZ
ZR =



FTHMAEEFNERERAREXEFMMENR REARHKSE

ERtREZAT SEMHTBMEICRE LI
BEMEEREOFKMRICET MR

MARKRE ER B (EXERXZEFRINEY T3 VEFBE &%)

MREE :

HEY 2R D 72 EORMN T ERE BN & T EREEERO > B K 10 4L
RO ikl L TEEMSE 2R ) EFIHEFE LI LI > THOE Lz RIA
ELTHRIET 256, HKRBELZT DITILEOEN [EE OIEIZ X285 0%
DREEZWHLNTHEAL5EE ] IZIROND, Lo, IR 72 Z(EE 3B AEN K E
<. ZORMEDOHIIHZ —IZED bNRWERDP D 5, 4RI N OEEIZ LY
RS 238N L 97 SRS IR W T PEZR L & ORI X0 INEEIC 2 %, AT
JETIE, AR CFHEAE. BIERIE) Ao, BRI D IR EMER 25
TR SEMENESR D 57 SGRE OME ORI 2 BB 5 Z L 2 BN & 975,

2EMOIFTED 24 H & LTH 4 FEE X, LTOWEEIT- T,
1. Jkse 7 viENsE ikt 7 L it5t]
2. EIEMREOHIRIRRE & IR 2 08T [ BB M5 BTt ]
3. [EHE - EERIC T DR TR (IR xR ]
4. BIWIEBEA T 5 @57 @38 (CRIE U - BEE2EVENER o 57 S I B2 AL <
—ZONWT [V—F o 77 —TE0 F & o]

Unis€ 7 AbgE] R Y AEE OBYEIL., BEo B R EOTEEIE A KT S,
ADL B X QOL KT W2 EER A 5| Sl 2 3 algetEps mie Shvic, SINEE =
WS Z & T, RN AREFEOFKEIET —F 2 KBIHICHIETE, BEAERE
FLERFRIC L D AETREME & OBRAIZ L 0 BRM e AR SN ATEE Th - 7=, MntEZ2 b %
B2 H5H RO TO AL ~—LD—o L LT, BEHD EMHET 2 HREDRD
R MR T R S T,

(LM ENIE] 1) FHER BTN ZE L T2 01d 83.6% (81 4) . itk D&
FIL93.8% Th V., KHrE L BB R L OBEZRD T, FROBEMLTITMA T,
Sagittal Vertical Axis (SVA) bl OMEROEELZIT 5 Z LA HREE L 7
HATEEMED &Y, 2) AN TRPBIEiREHAT (Total Knee arthroplasty, LA TKA) it
% 2 WERFOS )T O 10m ST O T ITIE, BERFR O L3, B o B & i
i D OIR TP G Lz, TKA itk IC3 1 2 BEFEIE T, % OREECRIEE IR
(ZECRE LR & 0 B o SEBEE R D OIR T &2 T2 X5 M AEET 5 2
ENBEETHDL ETRBEIND,

[ TRt 3) TAmiFge (feasibility study) il i3 HE1E 24 AL ERER D 3k v REM: &
M Rl LT, thatmnbiiag T < rEE ISR T oA T A VBT T e 7T A
DAEMHEZRRFT 2 2 &1, TEE ORIRL B NS, FEFTOEPEMRT 286345 2




BN | BEBER S 2R 5B ERIRICBWTHEIR E 2D,
(V=2 77N —7H0 % &) DI 1~3 2RiEL, V—F2 77 N—7TD
MO EEDIFILLTOHEY TH S,

MR EZH T 5 mln I8 OWGEMEIETR O 97 KEBED ANV 7 < — Iz oW T
RAEMRERIET) &, T2 T A by 7Tl T & 2 “Mpa R — 5 B 0E
MTHs, £i=, MEIHENH AR5 2 L, BERD EHET R ERD &
HAZ A ARHARE NS TRl T & 2 AREMEN S D, TR B RIRT) LR 5%
MED BT R & L Clid SVA 72 E3 N 2 [ LIERH FJEETdH 5,

MRS EE

WMISER (EXERAKZEZFRINEY T—2 3 VEFEE £%iR)
FEEE (EXERKZEFRINEY T—L a3 VEFHEE BN
BARHF (EXERXKZEZEHINEYY T—Y 3 VEFHEE FRE)
WEEKXRE (EXERAZFEFIMORBTEFEE BH)

MEHHE

BELE (BEXEEMKEEZIINEY T—2 3 VEFEE EEH)
EAEE (EXEERXFENRBERINEYT—2 3 08 BH)
FLF=E (EXERKXRZEZEHINEY T—Y 3 VEFHEE BIE)
fBxkxhA (EXEMKXZERIEYNEVT—a 08 B

ARRE (BEXERXERRYNEYT—2a3 08 FE)

FERSE (EEERXFRREUNEYT a8 /)

RERH (EXERXKERRRUYNEYT—2a 8 BREELD)
BETEX (EXERXZEREUNEYT—a Vi BEPERED)
BEAES (EXERKERRINE)T—23 Vi BREED)
REEX (EXERXFRREINEY T3 08 BEPRELD)
RORAAN (EXERXFERERYNEY T3 Vi BEERELD)
EMEKX (BEEERKXZERRVNEY T—a V8 BEERED)
AR 2 (EXERKERRJNEYT—a 8 BRERRED)
IVERT (EXEEMXERRUNEYT—2 308 BREELD)
HIRBIER (EXERXFERRRINEY T3 088 FERED)
. Ex (BEEERXFERRUNEYT a8 FRRED)
RKETFE (EXERKERREIYNEYT—2a 8 EEEED)
BRREX (EXERXFERRERYNEYT— 3 Va8 BERELD)
AMAE (EEERKEZERRRI/NEYT—3 08 BEFERELDL)
WINEZER (EXEMRFZFERFERINEYT—23 Vi BEEED)



TEHEEH (EXEERKXFERBRINEY T3 08 EIRELD)
ERET (EXERAFERFRYNEYT—2 3 Ui BEEED)
FRER (EXERXFERRFRINEYT -3 08 FREED
EaEER (EXEERXEERRRIYNEYT—3 08 EEERED)
MEREF (BEEXERKXFERRVNEYT—a 8 EPERED)
ahEEln (EEERKERRVNEYT—a 8 BRERERED)
SHFNE (FEDRKER BFRELD)



A BROEREBH

SEHS LRI O 57 SEAE D F A by 2
& LT, FEZERRER. TEFWIR K O RHY
ZUERHY . ZHHERAMIHE LT
il 2 DFBETHON TN D, EHITKR L
THEU DRREMIER X, 22503 R %
PEOSKEMER L mEEWER O 2 EDE
PERY 2% 7 R 2 B R & 3 D IR SCE MM
FRH Y, FIHREIT a) R &S
ZIRIKE L2 & b) BB bz FRIA L
U 7= B 28R L C BRI 72 il E B &
FEWDTUWAD, b) IOV TIE, 10 4L
\Zh7= D Mkt L CEEME AT 5 ¥
BIZHE L LI TEOELER
KELTRIETHHLDOTHY KB EE
AT DI O [l O X 5
BOELDOREZHSMNIBZ DA
ROSILD, Loy L., Il 72 22045 38 A
ZNRRE L ZOMMEOHPHZ —HHIZED
DI WBLIR DN B 5, FE I E MR 9 130
RE D R CBL SR VA 7 U K BRI
PROBLH T, 205 KREIXEER D 1%
A% CTHERR L T 5, A% 97N 0 O & lkn
fBIZ X 0 FESEENENEIR 2 3 oD 1o Tk SEME N
AN L 97 I IBUWTHIi Al &
ORI LY R 72D 2 EBRBREIN
o

WFFEAERH Y LT Db i o
HREES FIE (AR AB) ZlrERA
(% 1,700 1 /) 1B\ T, Zikick
Z Nt 22 b o R E 2N AR A &L 0 B &
7eoCE T, TECEERT 2% B & AEINE
TERREDIRAE AR & » THIKIEE L ET
52 EIHEY Tl L OREELMENR D D
DN HEREMEE L BEROTRE L ~ULIC K& 7
BHEEN B 2 FHIK 1 Bl et L
TW5b, £7-. HEEE X, sl Bz /)
KT HEITT 5 R 2 FR U FJEERE (PPS)
Zxtgrl Uiz e 7 M3 2% ak—
NMIFFE ] 12T, Wl O 28 2 5 W
72 B RIS\ TG 2 EATE 72
25 (BHfFE: H13~14 ; 57 S$IRIR G IR IR 5T
H27~29). Zh E TITH0RE DIRHL
& 72 D IR B R 2 D B ARR IR
B9 2 R 72 M ITIZ H 0l 7 S

TV \721/ Y,

W TR VLR 5748 57 S0 Bl R ATF 9
[EmE IcB T 2 M2tz B 2 0
IRBOBEREAR T D RFK & FIE K EMEMR & o
BRECBET 2498 (R JuffE~2 ) ) I
BT, EXREREREOREREETH D
[l OMERIC X 58 OELOFRRE % B
LN Z D | AT~ — LT OW TR
L7, BB ORMEIL, B AREEANR
TR 2 (JOABPEQ) 23 %24 T 5,
AFEMET, BERAFEY QOL Th 5
Roland-Morris disability questionnaire
R SF-36 DERLZZLRHET, 1)
JPER BICH R, 2) B, 3)
JEm I L D HERERE TS, BE1IKT, fhar
VT 4y o 7, DEIRIE & A2 L
REAM, 4) (S HEME & Y PED N LTV D
REDREN DD, L, BERZOHLO
(2B LI, PEHER BB oD BE LR B 720
Z EDRE I T, FERFMERE R TV
LT, MEEREE, MEEHIM & X MR
MORIEIND, BfER ANV ~—TD
WTCIE, TRRENREEOIRT) BMERO
—D &L LTHEZLND, Bl EfMkEFZ
Wr CIIEFEEZIET D0, OB M
IS S B DL EIZH#EIT L T
X, DGEE OMESIZ X 28 OB OFE %
oMM 5| FTROMFEE D, ZOD
FRA & LC, N & o HEARE 4. HERTAR
DWWV | HEIRE TS CH £ O 131 T3
DN, TS OER E U TR, BEEm S
R EARTIZ L0 | JHE L 7o A N 23 HE
AR & 238 L Z OfE FARRIR 2 138 L T
IRz 5l & 23 REER S 5, F K11
EICHIERR D Z & BRFEN T — & DR
B S I TWDFUITIE S F MBI W iks
RERSEBIRDEZZLND, T2,
5 R WNEITVE DI JE S K EF O
REWET — 2 OEEMELEHD TR
EOMBEND D, =, T eE S A0
2Rl el & LR U7, NS fE
DB EACDREEE DN ZEAE e £ DAL &R
D TR R Z & A SCHRAYIC b HE &
NTW D, FHZEHE DR 1 X ERAL A AE IR B
A =& 235 (S-BIS) 1Tk - CHiR
BEAOICIRR L E L CHIERBETH 5,



KA AT S E InBody®72 & 12 X 0 ks
FEDENT — 2 DG 5 v, I E S B A
{EICBEE 3 2 i RE IS N o BEIME D B
Rl L 720 9 5,

AW CIX, EREAFZE TR b LT il R %
t EICE BITHFGE A D EH R Y
IS EVEMR 2 B T Ik ZE M B o 57 KGR
EDOME O IEHES L L2 HM L
T 5, ERRO BB ERKRT D720, K
VN 2 S R EM R T T L &
BEL, 1. MEeT e, 2. BEMHE
YRS, 3 . IR T Bh R SR E 2 ke L |
4. 09— 77N —FIC L0 £ &0
=179,

AWFFEOFEE « IAIH) 72 5T DV T,
bt ONEE T LR X OVE BIE R BB
BEAMSCIRAE RIS &35 2 & T IR EM
B 2 2 T M SEME I O RIE B 555
T D AN T ~v—L A d LT
55 RAME OFPH 295 Z L1tk D,

B. Ak

SR AEEOMEE LT LLFD1~3
AT 77,

1. Jnine 7 VAR TE
%l

[ingsETILER
2 . BIBMESR B oD B IR R R & R 1 B
L8 [EREEREHR]

3. EH - TR I 1T 2 M xR
(9 Bt K ]

4. BIEMIEEEH T 5 @&l s @3 (238 )E
U 72 B ZEME ISR oD 5 KA B 2B 35 A v
J <=M OoWT[I—=F 2T T NV—Tm]
UFF2)

C. #8

1. [INEGETILEFZE]

AU ARZITBW T, B & o
DUWT OMENT % 2020 FEE DT — 4 (55
£) EHWTEE L, RN AREEIC
BT OEROAFHREIL 45.5% ThH -7z,
MR IR IR R A & el L€, R
ADL, QOL o B Rl 23 A B I K8
ThoTo, BIRORRET, vk L O
TN A REAZTI W IEDOARE 2386 . o
72158 L A EICADHEEZRD -, R
U ARREEICBVWTH, BRI
T, BRAEEOHK, EEEOK TIX
FRAAZ R L CYRHE R OB E R 2 51 &
B2 L, BERoORENY X7 LT
BHAHREMEDN B B,

IHBVREEHT X 2 EHNE 9 ATkt LTl
D72 FEii Tx 7z, 1EMOHFAEREE
Ak L Th bV, EEOTREE (]
L) 2L LADLE T, HA~D
RS ICADE CAFRYEEITo 12,
W51 FIZB T AR ZRO -6 O
b4 Thole, MEEITKIT 2 HIKEE)
wOEIGIXENATE) SB 2% 68.8+14.3%,
A By (TR E) LPA 78 26.0£9.6%, 15
B By (NTEED MVPA 78 5.1+6.3%, 1 H &
72D ORIEENRF O N-2) A5 913.8+52.9 47
Tholz, &L LT, N LREBHEIX
JEGIATEN NS < | B IRIEEh LR IRE C &
RIEEN D 22 W MEBNC 3 - T2,

YERTUANAEY T —va VOKEES
F72 20 s BA EOBEEXRIZL, 2
J1. FARBEREREA (5 [BINZBEE D 7 A
. Short Physical Performance
Battery) . ‘B# & (InBody® S10) %
BIE LY v aX=7 25kl L, S5 H
FIZBWT, EERE 0 & rax
=7 OBEZBRE Lz, BE, 5 180 4
DORPEZE 2 T, T2 Ef L TW5D,

2. [ERtEEEHRE]

FHER B ORI RIS E 1L 97 4 T, firal
WL L TV DIE 83.5% (81 4) . BIA
T 42 &4, TAIU—7 ¥ 18 4. W
—bERE1TH, BFHBEIATHoTZ, A
Bedifdix 13.3£3.6 H. i OE=RIT
93.8% Th v, HIkE TCOHMIT 3.3£2.9



y A BET14 T AE L, AFeME L H
BT & o B & L Tk, Sagittal
Vertical Axis (SVA) 23 & HEEE D IE
OFEBE. EHERTZE A (Lumbar Lordosis,
LL) L 95\WEOMBEZR O 7=, WG Lo

At ClL. SVA 23 AR 7@ 2 40.2+38.2cm .

F A7 J— 7 % 55.3+35.6cm., — b R
27.5+43.8cm . PI-LL 728 B {K 25 {8 3%
12.3+17.3, T A7 U— 7 ¥ 13.2416.6. V"
— b 2 ¥ 11.0+14.5 TH - 7=, FF TIIA
K@, V—E A¥ETHL SVA TiET
AT T —7 TEETH 120, KRB TH
BEITRD 2o T2,

EICMEBEE Tl 73 £ ZfRTsis &
ot XMHREBD 19.2% (14 £4) 05, 57
T 10m AITHE TR T 23807, itk
DAATIREENZ BT DR F OREHI ST
B, MEHEHM COMBEZMER L2, &
125023 0.9 L EDOIEBITFRO 72 0o 7o, Il
BHBITIHRE DK TIZEES 5 K+ DR
. HEUFR T Tl MERFREIZ B~ AR
CUX. TR BRI B ER il Tl ek, L
S OVBARI O iR B B AR R 7 A 1, 172 2
I D22 R & OB ERPR . B ERRR D22
A2 R oD Jigs BE & FR B 0 5 ) DA R 3208
HEIZKREN-72(p<0.05), Fomr TR
T 4 7 [AUFHT T, EIERR OB LR
(> XE:0.988) | iAo i BE & R
IO TR CF > XH:1.103) A &
iz,

3. [BFEFIH*E]

AWFFED T 8 k2 — DN T L
IR EEITo T, TR BFE

(feasibility study) TlX., /T AELR LW
WIZBMFEDOHBTIZ, 71 b a—/Lo B4
PREESF T AD S T D BAF R wivE
D> B X HEE 2 (L R PR 3R oD S i T REME 1T
BV ERMERTE 2, £, B LT
L CHET 2B ORRPAaHKE = 7 3
P A RNk 2 0BEAA MBI LTk
BERVLE L OERTH -T2,

4. [T—F2TTN—THYFEED]

SrHArgE 1 [N ApF3E). oAt
7% 2 [BRHRBHE] & oHE5E 3 [
FWPHRR] chHonzmAasb iz, &
TENER B2 AT 2 ke J7 @ IR IE L7
B SEME NE R D 97 SRAHIE D A v 7 <~ — )L IH
HZID £ Lo, EHRIZL S HBE%21T-
oo T700b, ERLHEMZE 1 ~3 TH S
Nz &S, FEBED AN T ~—
JVIHHIZ DWW T, BRIP4 S0 AP
DUNTHFGE 3 - W )3 2 DI &
1Tolz, ZOfER, ORENLRERIKT,
QMR ZE AL 2 DN B E ) 5 5 F AT D 3 I
HIZOWT, AT <=— VO & LT
PRI 4 P0G A 259 2 &I Lz,

D. &%

AWFETIE, 0 L 0 FE S EMENE
I & G T ISR o 57 SRR E D i fE o
FPHZ IS5 2 A EME LT IERE
MR % 2 T ik EME IR R IE £ 7 L &2 48
E L, AEE X D7 vprse]. [BF
PERBHE]. [BR FHXER] KO [T—
XU T ITN—TBMYELE W] 2EE LT,
[T ARFER] R U A REE OB
R o 1 EMOIKTFRIZ 8~9% &
FEROREHFOZNNK 3% THDH Z
Enb, 2~3 ORI THNKTT 52
EEF A DIATHIE CHEFE L CTE Y Il
T )L E LTI CERA LT, ikseT
NTHHRY AREZEOERICEL TR
U AREBRFICB T 2R OFFELRE
L. BN G2 2B E Rt Uiz, SR
JRRETIX. HAR ADL <° QOL O HF1{AH)
BT A BICRLS B\ IS A BEICEE T
RETH o=, T Bm ORI, A,
ADL K O* QOL, LEHESMK - D—>T
B HWREE ST % B 22 R
FRIGEN & & BhE 2R 72, [FIFE R oRE
B E A L Lz ak— MR TITL E
A FERN 36.7~41.7T % TH V. &ED
N A HEEE OERATERIL 45.5% & | [F]
EROEEEERE LY bEhoT, E£7-.
R A FEEEITB T 5 AT (FE—
BB e N A R R U AEGERE. Jpn J



Rehabil Med 52: 625- 633, 2015) C#,, &
i OFFFRITFEENRE T S EE L0 &
(53.2%) TH -7, 4lal, 2ME~18MER
s HHPEE~TEEDOERBXRT
b BIEEZEDEKROERAFRRILIZL
WZEETH D EHEESND, Thbb, &R
U AW OER OFEEE T INER I L 0 1
KT DI EDNREBI NI, R OfERRIN 1
& LT HRIR TS O g il =oa] g % 1
IVESNT, B DR AME 2 X B I S
"B EZENREINT,

= HRANER IR E &R A W 2
Y A FEEE OIFE &R R Tl
PED B WHIEE 215 b A7, I e & e
Rt U IR G 2 W 7= AR
RAEARMIE LT 5 & ARWFIE ORISR T
HDHRY A REEIIEAATEIN S <, &
BT By ARG EN 23D 7 <, de L AT R E
HIREINFRETHDLEVIFRETH
DB KV RA FRY HEGERED Y A
T BEN T EDME 2 BUIR O FAR THEES
K122 HIREN R L BIE LT\ 5
AREME D B D,

B R &R T SRR T L
FARBE T d B WL o~ = 7 3 BT
Y R @D D, EITEE S —k
P L axX=7 b ARG, (K% 7
2L s MY va =T R"b5, /.
BIEE LD R ERD LB R IO
[ BB 7R B ME N B 0 | FER BRI
TE AT RE 7R AAHLAR I B & 2 i B ORI,
Iz L 58 B2 L2 HEGC& 5 TRtk
Nhb, —hH, Prax=7 LEUOBE
THDHEA T X=TIIHAREITEN 72
Wir, /RO A Z EnD iRl rra
=7 XD END Z ENEL FDLy
NAVATThD, M ZEb B2 55
KHBSEEIR TO A L7 <= —/LD—D & L
TR & FERE T2 i R E OO
IHME TR T 72,

[ERMRERBFZE]  ASEIOFEERLD .,
HHEMRICB T D EHEEED A =X
AD—2L LT T A U— 7 T3k
L OFHEEEFEOEEH A N LR 224
FICLDEBBREBEN I IR~ R

FLZAEZMMREETWEHLIEENREZ BN
Too SIS D WA R D B FEAE 1
BHEE ., TAU—7 i<,
FEIERIT 35 AT CIK T4 5, T« &
REORF TIX, IOV 27 @<L,
FoPELSE 1 B 1 UL R
B BRI XN 5 EHK TITNE B S Ok
OB ZG X LT D LR
HEINTWD, 70, 8978 ICBT DB
PEBR D A LT < —)LD—> L LT, SVA
N—Bh & R BATREMEINE 2 B 2 5, KFD
HUBER (60 LA L) 2,212 4 &2 FHA L
7= Shimane CoHRE #F%ETliL. BRoOA
FRRIT M 43.2% . B 839.5% T, B
EHIZHEDORY NIERICEEE 5 2T
W= Oy Xt 114, B1PE1.13), £
OFHR & LT, I X o HEAEE . HER
WOWA | MERE I T B O D3 ST
T2, TOHEKE U TEm. BEEA SR
BT OEFE, BN U - B AR ST S HERIAR
DA KNVARIZEY SRR Z)EH LT
K25 S E T REEnd 5 &t S
NCW5a, iz AT 7-rREo R S (f
JEF R AS) A Y RO ME L LT,
FOAMIZLD 2B T. AS-HFE (AS-
H) & OV & /AS Lt (SH/AS) 2 HIE L7
60 ikLh LD L2 b8 L rgE Tl
TSR RE 10 4 D AS-H 1% 5.4cm T, FEESH
T4 D 1.9em IZH_RTHERE ST,
Zih OE X0 HERED AR IR
EZ2ZARTO—DTh DI L RHEN X
N5, SEMHVWE SVA 1T, S EEDR
WD X BRATR & 72 DA%, Lk <o ]
RO O OREIZL DFHMITE 5
LR TENITWIES<EDY X7
B L., BOICRHENTREE 72D, 7=
Pelvic Incidence (PI) 28\ TCIXEIEEIC
X BTl 7e < AL O ORI TR S 1
TWb, Loz &b BEOREMIK
TNz T, SVA 72 5 ONZ PI & H ol
BB EZ L2 LA AR EE L
725 ATREMEDS EL Y,

[ TRt ] <l3. @ ukhizg <
@< HEE T DA T A RS
a7 LOFMEE RS LT, FEE O



IR 72 & NS FZEFT O EFEMAR T 2 i
T5Z EICERNY et Es b
EOERERICBWTEIRE 2D,

[V—%o 7T N—FEELD]
I & D b O IFREMERE B D BEIEFE IR B 72
W ERH Y R ICBEE L - HERERRE
BEJIME T 72 Sz oW\ TH s U 3l & 52
L CBLSZENEETH D, O HRFEM
B RART X EE OMEIc X 585 0%
LDOREE A S NIHB 2 5 | T R OERE &
h, FNET ANy FTHEETX %
“WIEE ERRE— S R b &E A Ot R &
LCIEHMRETH D, BMHEEREHT D
e i 55 B o D Bk SE M B D 57 SKERE IS B
7o CILil B EER o E R M 5
b RHMEECE{ LT =7 LT
B EREIDBILD, @QINERIZ N/
D UL B &R &R 5 N &)
MBHELID Z LD FERBENIHIE FTRE
72 TR IZ A 5 AR ZEAE ) 12 K 23 b
AHTH D, Lo LIEERER D K B HMK
< EBICHIEM Z/FH Tx 2Rz <,
FERNCHELRBNE L 72D 5 5, 72, O
RN RART ) & BT 55O
% AT R & L CIE Sagittal Vertical Axis
(SVA) 72 Ep3 ks & KW LTE I ATHE T o
%o U EDBEHIZEZY, O~@» 3HA %
AT~ =LA E L TIRET 5,

55 SEAHE D RER L T D IESE ENE R O
W 2325 9 2T B O kR 2 A
E YR & OB MR b o TiE <,
WS G R R | B R S AL DR Wi 70
SITIHEAZE (EBIE, iRz 2355,
Tbb, FLHFATETH-TH, f#
AN DEARBE SN X » TIESS EVERBLIFE A
T LUHIRIET D EIIRER2NZ e {H
ANBIDOFAG T IEN VLB TH D Z LN E 2
HILD, BT, 70 & OIERSOIERE T T
ThRVEBNREE R 2BRATL 2
ENMETH D,

AAFFEOFER L0 | BRMERBEAT
% et 57 B O WEEMENE 0 55 KGEE D
AN = —)UZHONWTIT TREMTE
BT &, FNETU LA by P TEMmT

& D MR - SR AAEHTH 5,
£o. MEITENT D45 Z &
R &R 2 AP R & IR
WIS AHLARFHC TR T & 2 ATREMEDS &
Do EFERRFRIET) & BRI 5 FHE
DOEG TR & LTk SVA < PI 23 Niin &
B LIE I PRETH D,

PLE, A%, BIMHERESEZHZ 5 S
FEE OBEMMNRIAEND Z LD HiE
OFPHIZARD Z D AN T ~— V&G AT
HZ LT, 2B DOFITHKT 595 KR RIC
K DMMEAZBEONATD) T EMMAREE 72 D) |
S O D AL 3T o A3 E D 57 K AH
BATBUIRELS FHETHEEZEAOLND, F
7o  AHFZERE B B U 72k S ME R oo 5
KEREICTFET 7200 T L Atk RE
D HREESCHKBIERER EDF
TRECOICHT A ERAEELE D T
ERHIFE LD,

E. HFRER

FERK

SRR, RIg R, En R, MEE
WF . MR EERA I L v SR LIC X D
IEFREENSTE Sz 1 JER. 5
51 HARY N Y FT— g VEZSTUMN

2. 2022 42 A. Bk, ElR R
(A7 U RBfE).
sk W, W TR BT osE, EH

HE, R BV, BT, B
b E, ik EH, HFl FlEE, AR

T, WMZE W, O B, OB OB
7=, WG BEZ, A R mEna Jr A
DR ETEHCHT DI Y T —
a VESRKT T —F. FHHIEAAY

NEY T g VETFETIES. 2022
F6 A AR, N7 g afik ) — A,

kR R, #ZE W, Zk H3E, W
AR OIER], S R, AR RS
HaAEESERB L OEFEOEICH 2 5%
BIZOWT RN AREFEORZHERE
HAWT., 9 RHARY "YU T — 3



ErparpiiiEss. 2022 4E 6 A. Ak, /%
V7 4 Akl ) — R,

cWEZHE B, CUEIEM, 1Rk EH,
it Ml AR FIsE, BAR FE,
JeBH, B SRR, g EZ, ER "
PEEER K FIHEEICHB T D COVID-19
HIZKT DI T —T g VREE
ICU-AW. 59 HHAU NE Y FT— 3
VESSHMES. 2022 4 6 A . Bk, 3
U7 4 gl ) — A,

- AR5, IR R, REF KER, fEH
XfE, SER EE, Rot TR, A R,
A o, R EE, el R ERIRTY
BRODDIR/NEAEEZHNTONTHE
BAfI 4 EHININE 2 HERFOSRTIHE I
B3 2K ORREL. 5 10 [0l B A EE) 2P
FPRIESF RTINS, 202249 . Web
BRfE.

-GHR AR, RO OEAN, MR R, K
T, BE S, AR B, T
W AR StEALiERE T < IRk B & kS
(2 U 72 B4 A b el 5Bk oD St ] REH: A
T 2 HSIE O S-. 5F 32 B HAK
PE¥M AT R E e, 202249 A.
g, LRz Ry g vk & —.
MR W, RS REZ, MMl R
BRRIE.F6emBAKRKINEY T — g9 V&
SPAIKEAES. 2022 4F 11 A, WL,
=R g Z—.

- B OIS, N 1ER, Bl R ER
P B PE ARy By COEEIEIE L ~D
M. HeMAARY NEY TFT— g VES
ESRTREMES. 2022 4F 11 H. [, [
oo _Ryvarvr—.

< W70 B+, Chan, K. M, &A1 & : R
BB FENAR OWAE R K D
Bl DA —Martin-Gruber W& & #i#%
BATICRI 2t —. 25 52 [a] H A g R
AR S. 2022 11 H, 56, [E N2
AR EI R AR .

< HERT TEOR, el SRR, R HRRR, R
P Weth, EE Bl mEnEEEe R B
FTxET D NMES % 0f F U 7= /88 o
Bhh AT A AT EE K - O R, L
JNERSAETE AT RS 2022, 2022 4F 11
A. ALTui.

-
k—‘/

X FEER

- iR B, fadE KRR, B R N
e U TF—ar—GE 2 ) e
CIEFE~DRE Ok O R 3
AT LB E. RGN T
— 3. 2022. 50(6). 621-627.

CAAE FRZ, VR R Ve T
—a r— 0 2 5 iR L EEA~D R
s E OME OM-E ks X 2 5 (5
BEDZEAL. BV EY T — 3. 2022.
50(6). 585-592.

-WEZHE B, e B R TN —
JEMERE, CIDP, "RA RARY ANEGERE Y
NEYTFT—=a BRI V=NV ITA R
CINREEAE, SiRE 557 0m) . BE LA, RO
2022. 80-89.

+ Sugimoto N, Kuhara S, Nawata K,
Yano Y, Teramatsu H, Itoh H, Araki M,
Kataoka M, dJinzai Y, Nishimura Y,
Saeki S : Preoperative decline in skeletal
muscle strength of patients with
cardiovascular disease affects
postoperative pulmonary complication
occurrence: a single-center retrospective
study. Heart and Vessels. 2023. 38(2).
247-254.

< FF BB, MET ER, ORK AE, &K
B3, hER B, gZEE B, Rk

sel], ARig FEz, efn R RN Y
T2 ORI FEEEH S AT LD,

WAV AEYT— 3. 2022, 50(7).
875-879.

+ Higuchi S, Funatsu K, Nawata Ki,
Kuhara S, Fujino Y, Saeki S : Effect of
online physical therapy on workplace
accident-related outcomes in nursing
care worker: study protocol of a
multicentre randomised controlled trial.
BMJ open. 2022. 12(10). e061804.



1. EETILAEWHE

WzoiEE
#RH B EFXEHXZFEFRINEYT—VaVEFHE

MIERz EFXREHMXFEFMIUNEYT—YaVEFHE
BARATF EXEEMNRZEZFHMINE) T -3 VEFEE



THAFEFRERERAREXEFMENR STHERARHRES

NEGETILRAERE

MESEE kA B (EXEEHRKZEEFMINEY T -3 VEFHEE HR)
MIEFE . (EXERKXZEFHRINEY T -3 VEFHBE £5IR)
BEERF (EXERRKZEFZHINEYT— 3 VEFEE FRNERM)

HMREE :

[BHA] ARFZeCid, FESSEMBERBIEETT V2 ME U, INEPEZE 28 2 5 B Rk
BEIR T OREAZMEET Lt 2R — b~ (R FRIEBEREEREE) ICESEXHALNE L,
FRERIE - MBI D A VT~ — LRI A MR 5,

[ 51E] SR TG L CW D INEEES T T /L CTh DR U AR IEBERERE O E Wik
BATEBWT, BB BE L 7Rl H 2800 LR T — & T4 5, 7=, &
Ji BESELTE H BN L 7= BR O OERR I bR T 5, AFEEICHB VT, 1) R A
2. 2) IREERHA. 3) HMERIE. © 3TEE OFEMIE FEET D,

[#55] 1) EROAFRRIL45.5% Th o7, BUREEIT. FFEYRRE L ik LT, ADL,
QOL, H B IEITHA I T L, LDEASMN 0O —2>Th DR ES 1T A I8
KLTW, E7-ERORE L, 46, ADL., QOL. H &k, almrE% KOG
BEMEL W, 2) HIKEESEOEIASITEYENATEIN 68.8+14.3%, “-H5JEeHE
FRIEEN )Y 26.0£9.6%, VX5 &S8R & (RIEEN S 5.1£6.3%, 1 H H7= 0 OKRIEE) 2K
723 913.8£52.9 /0 CTh o7z, 3) BHEEZATE LYy LV aX=7T 25 L, s¥EHE
FlZBWT, BRe EOEFLE L a7 OB EARE L=, [fARE0RD L7300
DIZ, HNIPMET LTIIRRE] THDI XA T X=7 &, DEREEOEEIZOW TR &
A, AHENRZNE WS U R BB D 2 EVHIH LTz,

[B£2] RV ARAEBEOER L, BEHOH O IECHEEELZK T SE, ADL BXO
QOL Z{X T W2 EMER A2 5| Xk Z 3 mlREMIURIR S iz, HIRIEEIEF 2 V5 =
ET, RNUAREBEEOHIKNEHET — X NEBIICHIE TS, HEAIRTERICLD
AETRENME & ORREIZ L 0 BRI AETEFRE N AHE T o 7=, METEEA L 2 2 2 F{RH
BREBRT DAL ~— L D—2 L LT, BERD & BT 255 A EOBD /i K T2
R S iz,

MEHHE
EAEE (EXERXFENRBERINEYT—2 3 08 BH)
FLF=E (EXERKZEZEHINEY T—Y 3 VEFHEE BIH)
fBxkxA (EXEMKXZERIEYNEVT—a 08 B
HE E (BEXERKZRREIVNEYT—L3 U8 BERE)
Bl X (EEEHMXZERRE)NEYT—2 3 UE BEE)
ARRE (ERXERXZRRIYNEYT—3 08 £



FERSE (EXERKXERREINEYT—a V8 )

RERE (EXERKXFREVNEY T—L a3 Vi BRRELD)
KGEE (BEXERKERREINEY T—2 3 U8 BEERELD)
HETEX (EXERKXPRENEY T—2 3 Vi BRRELD)
RBEES (EXERKERREYNEYT—2 3 VE) BERETD)
REEX (EXERKXFERREVNEYT—2 3 U8 BEEEL)
RORAAN (EXERXERRYNEYT— 3 Vi BEERED)
EMEKX (BEEERKXFERR)NEY T—2 3 Vi BRRELD)
A 2 (EXERKERREJNEYT—2 3 U8 BERETD)
MVERT (BEEXEEMXERRUNEYT—2 308 BREED)
FIRBIER (EXERXERRYNEYT— 3 V8 FREED)
#Ex (BEEERXFERRUNEYT—2a V8 BREELD)
EEER (EXERKERRUNEYT—2 3 8 ERED)
hREWH (EREMKERRYNEYT—2 3 VA8 BERED)
MRRE (EXERAFENRFRYNEYT—2 3 V&8 BEEED)
BREREX (EXERXFERRERYNEYT—2 3 V&8 BERED)
AMRAE (EXERAXFENRFRYNEYT—2 3 V&8 BPEEED)
WINEZES (EXERXZENRRV/NEY T—2 3 U8 BEREL)
TEHER (EXERAFERFRYNEYT—2 3 V&8 BPEEED)
FRER (EXERXZFERRRINEY T3 U8 FEERELD)
REFE (EXERAFERFRYNEYT—2 3 V88 EREED)
ERET (EXERKRZERRRIVNEY T—2 3 U8 BEERED)



A BROEBEREBM

EFBITER LA L DR 21,
ZERTR TR 2 1 5 REMER & HEY
O Te EOBRMERNIE S ERE AR L
TLHIEREMER A H Y . FIZHREIT a)
A E DR EIRR & LR & b) &
OEALZIRIR & LT BERIZo T 65 b.b)
WZDOWTIE, K10 2L EIZH72 0 ke L
THEWMELZRO WO EBIEF LTS
Lo THEDODEMNERKE L THRIET
HHDOTHY  HRBEEZTHITITZED
28 [l OIS IZ X D8 OB L DOFLE
EHONIEZ A5G ITRLNS, Lo
L. IR 72 B ST EAENRREL, &
DB OFFH %2 —HIZED DIV WELIR
N D, SHFEAN D DOEEEIC LV Rk
PERESR 3 HE 0 L L 95 SRR TE I B Thnn
AL L OERIN L0 REEZ /2D Z LN
mED,

AL CI, FEREVENE R RIE T T
VERRE L N2 e & 8 2 5 BRI
BEAR T D B {8 2 s €& 7 /L SR A BT 2212 B
DSERALNET D, Tbb, ML B
VR T EIT T 2R 2 bR U A SEBRE
(PPS) Zxt& L L7 st 7 VIZBE$
Hagk— R IZESE, KhEgs (B, .
FRREE) DZALIZBEE U 7= OAHZEME - 7 )
BTFRBITREDONT —< U ZET.©
BB TOBZ LT OB H T -8
KAEBZHREL T OAIHZOWTHE
L. FHKBED AN <—L & LTHEMT
XDEME I MERRIT D,

AREFEIZBNTE, 1) R Y A2, 2)
IEEVERTH, 3) MSHERAIE, © 3TEE O
PRI Z IS D, FNENO BT
WTIXTREo@E D TH D,

1) RUAES - BRI EEE O
ERESWERTHY . BHEEREE
(ADL) K OVEIEOE(QOLNIC K & 725
ZMAET, 2019 FERATEEMEFH A C
%, BRI 65 Ll Lo B L HITHFR
RBINMTH-o7o (BAETEE 2019 4=
BTN, L8, PEmEls LV
By F 2T DR T OR B A S

NTWD (BB R E BT D%
FEBIDJE Z 0 MR 0 FEHE & Bk 7B
REEO N, BBk K R 62 32- 37,
2014 ; enARTfhE A (0 5 BYR T
Biz B Lic 8 MM DR 7 $-4 A
RO R-EFERE QOL, N7 AHe
(252 D0 R BRERIRIERL S 241 227
233, 2009) 2, FEERLT T r—
FAIHESL LTV,

Pz 1 TEENTERT T, 2001 F£ XV
ERIUM - O HX A Hl & T AR Y AR
TR vaA R AOR)ORY A
BELRG LT oM F 1B L .,
PEEE IS AT AOHEEIZIY A T
5o M2 TIL, AV AT Friz ebssE
OFRMFER - PRIZHE LT, SR
RE(BIHEN rIBhiEds K UM% /1%)<° ADL KO}
QOL, BEIRRE, KRR ARV HEMEREIC
FEIERDHBTIREE R & N i
Dz BB AITR LT, B - 555 -
BN - 7T —ZEBEITo TV D,

R A, FEELTHRIF T VAR
FREATAMAIZRGE L, £ O RSB E
ST AR E B PR A X T2 T A L AR
WRIBRTH D, RNABMRY FIEBERE(post-
polio syndrome: PPS)i%., &~ U A FEH
%, HOREE CHREEMICEIE L, 15 4F
UL EDLEB D%, Hii e i TR T o
FMEaE U DHEETH D (Gonzalez H,
et al: Management of postpolio
syndrome. Lancet Neurol 9: 634- 642,
2010), PPS O =12, Hex 72iFRIC &
2 JE B BN O ZEMECTRD S RIE S 41T
D, AU FREFIZIBNT, IEIZPES
T ) DR T =T En & b L
TARE< (SaekiS, et al: Change in
lower isokinetic muscle strength of polio
survivors over 5-year follow-up. J
UOEH 31: 131- 142, 2009), A~ U A3
BT vEbB 2 b6 5b, THE, K
U A REE O LIz, PPS IS
T, B 70 & EEas B E AR 25 R E L &
ITWDR, AFRITBIT 21T 7
W, AAFZERWT, RN AREFEICBT
LR OAFRLIAE L. B ADL
KO QOL, DEfHAAI LA, ATIZB
LHECE, FIREBEIZE 2 g

e



YD,

2) FHEFA : AV ARBEOHK
FEAR D —-2 & U T UL D slkR e R 2 &>
Lo BREIZEAZDR DY, IV BT
22 <GB B, R A HEEE Ik
HEZMMLTHMTL TS Z &R
W FEo. R AREFE TITEMIZE S
AR TbMoNTEY, BARTE SN
LENWEZAT 9 2 & TR KT A2 5]
FEZITZLEDRDD, DD, HEA
SRV 2 A, 8728 B AT )
BEAHETLZLITEETHDL, AWK
O AR Y AW B O IRIEENV R A
N THZ e, HE LS IRIEE)
BT — X &b LI GE ~EERE AT
IR DY

3) KHEBGRITE : Sl IR DK
&Y= T RIEDBEA MR S 1T
W5 (Lin T, et al. Pain as a risk factor
for incident sarcopenia in community-
dwelling older adults: A 1-year
prospective cohort study. J Am Geriatr
Soc. 2022. PMID: 36330882 ; Smith L,
et al. Association between pain and
sarcopenia among adults aged >65
years from low- and middle-income
countries. J Gerontol A Biol Sci Med
Sci. 2023 5; glad002. PMID: 36610801;
Sun M, et al. Sarcopenia is associated
with an increase in long-term use of
analgesics after elective surgery under
general anesthesia. Reg Anesth Pain
Med. 2023 11;rapm-2022-104144.
PMID: 36631231) ., L22L722n6, H
A T B OISR 78 & OIKTR & YL 3
NR=T OREIIAPTH Y | ARHAZ
E L THETZE1T 2,

B. Ak

1) RUABRE GIEEH2)
WEEECEA 1 BIEB L TWARY A
RZOT — & 2T 5, KRV A2
RA MRV AERRE (PPS) ORIEZK &
FEHORERZL 2B 5 [nkseT v
WZET %5 adk— MIFZE] TH D, BEIZ 20

BT —HEERE LTS, PPS (30
L BT SRR (R AF-is O 5 TR T s B
DELLEDOAE— RTH DK TT5)
BHIERIE 72 & O F IR, R AR
MERFERENELCDTZD, B NOINEE
T LTHERESNTWD, HARAITFHm
HHEHIXTRRO®EY Ths : MZZE (BED
JEAR . B ATEENE, QOL, tE& 2 naH) |
FRRIE, FREEFRET L. TR /)
BAE rrEhhk, AlifREmR A, FEXmA CR
FHARRRAR LR L | 25 mIRE & N T T
HAHGHN, 72 E), £72. BRI &
(K35 B) O K T % 1F &) & 51 (HJA-750C
Active style Pro, 742 L 4E#Y) 2 T
FHAIL | R OFREE & IREYEAK T OBIRIC
DWTHFZINZ D,

RV MR A L2 33 W N T, MEHERR FRBEAE,
%% Visual analog scale (VAS) (10cm) .
ELT 30 BT HMYE 0. B AL
B2 R E M ZE  (Japanese Ortho
pedic Association Back Pain Evaluati
on Questionnaire: JOABPEQ) % f\ 7=,
AFHIEL. YR A2 QOL TH 5 Rol
and-Morris disability questionnaire <°
SF-36 DELF 2 G edlAfliis T MR MR A
\ZRFERAY, AR NI BRI K D e R
=, BUET, 5T X v,
DB 7 & & Z i aEh ., 5k & %
YMENHENL L TWD, e EORED S 5,
AT, 25 THE OEM» D 5 DO
FER a7 (KR BEES, YRR E
BATRERERR AL AR RS O ERRESE
ZEHR L, SHEEE X3 TIE 0~100 A,
BUEDNRKE VI EHRERLFTH D,

A2 OBERNEB X TRRO®EY TH
Do
O BERE - Filim, MR B O A

HENEEOA 8, FIEF#E, National

Rehabilitation Hospital (NRH) i {&

B EAE R /> (NRH 7548  (Halstead

LS, et al, Post-polio syndrome. 1995,

Philadelphia; St. Louis: Hanley &

Belfus; Mosby.) Z @i L7z, NRH %>

L, B 2a L, i bEE %

SATTCZ XV T 5, Al DUk

\Z81F 5 NRH 3O EZ M B 12

HH L THWENRH 455 o Ui



@ 9 -

)N

8y DOFEE X VAS (Huskisson

EC: Measurement of Pain. Lancet 2:

1127- 1131, 1974) % Hv>, v TR

IR UL AN T E TITRE U ek

RO & LT, BIERE LT TV DI

HOREEMEITRLTHE B o7, £

7. ORI &8MEk L7 (AL mm),

@ADL &X' QOL : ADL (% Barthel

Index (BI), &A% A TG B {EGE

(Frenchay Activities Index: FAI),

QOL (¥ MOS Short Form 36-Item
Health Survey (SF - 36) (Were JE,
et al: The MOS 36-Item Short Form
Health Survey (SF-36): 1. The
Conceptual Framework and item
selection. Med Care30: 473- 483,
1992) &= AV 7=, Bl X BI{EIERRD—
> [PEZEE KR Barthel Index H C&F
fii % | (Hachisuka K, et al: Test-
retest and inter-method reliability of
the Self-Rating Barthel index. Clin
Rehabil 11: 28- 35, 1997) % 7z,
13 THH LV ER S AL, REUE 0 R~
100 & (B RIZE ADL @ B ER
=mW) Th D, FALIZGETHR FAI A &
FEE (A BEEE AR Rfh: B AGE
hii Frenchay Activities Index H C.iF
filfi 2 M OV % OB IR I & M AR
U~ 27:469-474,1999) 2 HW\Wi=, H
HAETE O R 2R IR B ot TR I
B 2 FHiiVA T, 15 THH X VW Hipk S
A, ST 0 ~45 SS(ES I ETE
) & 722 %, SF - 36 [T AR
B QOL #fiis T 36 THH LV 72 5 H
FLVERRIETH D 8 SO &K
T REE LTHET 2, 628
DD TNLREDKRF I OfE R % &
E N H IRIfEFE (Physical component
summary: SF36-PCS) & F i i) fidt 5
(Mental component summary: SF36-

MCS)D 2 Db EN 5,

@ LEALEA T DB SRR T

WA Ok Js R E RO (Pain
Catastrophizing Scale: PCS)  (#A[
I S8t 29 2 00 FR N i O #E A : Pain
Catastrophizing Scale H AGERRIERL

AR O OmME. L IE
470 95- 102, 2007) . H AFERK
Hospital Anxiety and Depression
Scale (HADS) (Zigmond AS, et al:
The hospital anxiety and depression
scale. Acta Psychiatr Scand 67: 361-
370,1983) % 7z, PCS 1% ¥&IEI
B4 o fRifba 13 THH TRl L., <
B OR A BE L7238 2 SRR S
ZIANT 5 2 &), BT OR A D iRy VIR
BLADX AN BN TEES) 726 D~ H
AT 5 Z &), SRR A D& %
WRFAMT 2 Z &) 3 2O TFALRE
MO SN, ZREiE 0 m(4
< HTUTELRV)~4 FOEEFIZH T
TFE %) TR L., BFFAAEVIEE
il JR b Ag ) 2358\ N HADS 132 (7 I
H) o> >(THB)D 2 K+, A7 14
HHEGE 1~3 ) THiskSh b, A5

IDNEUME EARZ 41 9 DOH3FR< (8 A
LLETEWRH D &HIWrT %,

@ BITICEET 2 B O R BATICE T

% HOEE, HAGER-GET Gait
Efficacy Scale (GES) (il M-S fth:
H AGER—E Gait Efficacy Scale @
FHEMER KOV Y MR BB 1A 40:
87-95,2013) % A\ 7=, 10IHHO'E
MCHE S, FEE A (E-72< H
BBV E~10GERICBEEN® D)
ROV > J1— N RETHEML, A5
(10 JHA~100 ROERMT 5, 7ok,
RN T DBRITRESMIE. KIRO
£ 9 REVEmE B, A EmERO
BEEY ORLRE, BEERARE, REREERTT
LERb D,

© S ATEENE: - S ATEE RIS, [EEEE

ft. & & 15 ) & ] 22 (International
Physical Activity Questionnaire:
IPAQ) Short ik (FHIEFIAE M S (&S
) B O [EBEEAEL-TPAQ B AZER D
FREME, 2SO REm-. &4 O fRE
49:1-9,2002) &M iz, #17, g
ORGSR, 5RO IAIEE), BN
M2 GRS AL, R E DR (%)
E(R)ZFE#T 2, gt Tid, 17 3.3
METs, H45 5 O L {ATEE) 4.0 METs,

FRNEARTEED 8.0 METs & LT, B



EHEICE ST HIRIFEIEA R L
7= ( TPAQ H K & R .
http://www.tmu-
ph.ac/news/data/180327_1.pdf?t ,
202242 H 24 HT 7 & A)

7eks . BARKY 72 s & ORIz W T o
fEATIZ, 2020 FFEOMRZICSINLIZAR U
TeHE 55 4 (B 22 4. Mk 33 4. F
YIS 67.955.3 M) & xR & L=, FHHE
B, BERME, . ADL & O QOL,

OB B TICBT % B 28 &,

S IRIEE) & & Tz, A 1Rl R O & #I1E.
BT 1 AAICBT AR SV R
2% Visual Analogue Scale (VAS) (230>
T 30 mm LA E (Rattaporn S, et al:
Predictors for chronic neck and low back
pain in office workers: a 1-year
prospective cohort study. J Occup Health
58: 16- 24, 2016) & L. MUmAE & I
FED 2 BEC T 1o, ARFEIE, PEZEIERER
FOMBEBSIT TRREEOKGRE
281423),

2) FEHEFA (BIEEHSI)
KIRFNT L BN 1 AP L TV E 4
MAFEORY IRZIZBIM TR &
MEFEOOI L, IFHEFOHEAZHFEL
e 94 EXSRE Lic, FIRIGEIREF X
OVEENZA TENRE R =il sl = o ¥ — N
figiEEh & &t (Active style pro HJA-750C,
Foaa VAT A IRE R &M
WCHIGE U7, TEEhEFHIE I TREA
L. AZKEEZBROCTEER S 5 tE R
JUE L 7 H AL BRER A IEERAE RN Z 8
& Uiz, TEE RO N A5 R rTRE 72
RO AR ZHZHATAE, AR 55 HNE
LWGEITHEH~L b &2 HWT, I
IREhEFH 225 U, JIEMIFE A Iz IR
[EEN DL R/NRIZT D720, T+
AT VA XIEE &K OSBRI FER RIS
RE LTz, SREITIL, A EE LT
WD BRI By & [RIRR O ATE & 105 - TTA S
LB L, FE&EH CHE Ly
GBS IR, TEENRERIC 1.5METs
VLR % r47E) (sedentary behavior ;

SB). 1.6~2.9METs % 58 & & (KI5 Eh
(light-intensity physical activity ;
LPA). 3METs LA k% Hf 3 By {15 &
(moderate-to-vigorous physical
activity ; MVPA) L EFE L7, IHEIERT
T — 2 ORPFIEAEIT, 1 B 10 BELL LT
— A PELNT BTG E L, &
O LT, 4 BLLEANREGETEERN 5 D
oA L Ui, AR EYEZTO
7o DI HEEAD H # A TERLER R 2 BT

L. FRIE RN BARR) 72 AR TE BN 2 Foal
LT, HEEET —& & EZEOATTE)
fEElRE L7,

3) RS

InBody® S10 (Z X KK AT 25
BT, T 2TV, IR b e 2 5
RRIBERBAR T (DIEIR - JEfE O FR A 1)
ORHEATRZBH O E T 5, R, I
L5 EEEHET LM ZFEM e L DL
\ZDWT, FERBERIICAR & D IRFA R ZE AL
LN L EE Ol A B 2 5 BE &
BT AL ~—LE LTIHEATES
DRFETT D, L PG & 7 DA s

FRE iR E LEARORNET — 7 2 IVET
50

C. H&

1) R)F&E
SRAEEORZIZ oo - v AL
A JEGLHER D BB TRRBEN TOFEMBZ
NFENE T E P, AR 3R L ERE, 2o
WkaERE Loz e Lic, R U A
#3344 (B 154 - it 184, 71+6.0
%) B UL7Z (BIRKERL), BFiElC &
Ll E B L. 200 bHEEE
BB LT, (ERfmas, AR, &
NGB EFHIOF) (TSI L7-F1T 18
4 (B 104, ZOOM 84) Th iz,
a2 I L BIEDOR » T & 72 BT
DUWNT S 5t & FE i L 7=, 1R PRI & O
JERNHDHHEIX 21 4 (64%) ThoTz,
ADL- QOL @ {Z->u T ik, BI 88.8+18.3,
FAI 20.6+9.4, SDL 38.2+8.7, SF-8 & ik
AR 41.0+8.3, FEFFHUMITE 49.3+8.0 T



Ho T FERME IO AR S
D THINEIE L TER Lz,

NEYE & ORI >\ T ORI, 2020
FEEOT —4 (55 4) AW THEE LT,
NYU A REBZFICBT D EROAFRIT
45.5% CTd > 7=, BEImtILIEMIR AL & Ll
L C.BI(ERAE 89.1 + 15.4. FEMEREE 96.7
+10.3), SF36-PCS(I#sE#t 33.7+8.1, IE
MR RE 43.5 + 8.0), GES(EJEAE 29.3 +
17.6. FEBURRE 479+ 22. DITAEITEL .
NRH 43380 MU (B #E 3.0 £ 0. 7
FENESERE 2.4 £ 0.7). PCS D715
ﬁ72¢43\émgfﬁ4ﬁi4ﬁwiﬁm
EfETH o7, TR ORE X, ik
= 0.40). PCS DI (r = 0.40) & H &
2V IEDAHEE 252 BI (r =-0.40), FAI
(r =-0.34). SF36-PCS (r = -0.59). GES
(r=-0.41). IPAQ DO EiREE(r=-0.35) L H
B EENSFWE OB ZRD T, L
2> L. B OFLEE & NRH 4336 0 U 1)
EITHEERMEZRD 2o T2,

2) FEEFA GIKEE3)
IHBEVEFHC L2 EHANIAEEZ D 9 4
LTI < e T&7-, 1 MDA
AR 2GR L CTH B EBE O E &
(BREESCHE) 2R 5 LAabE T, KA~
DOFE R ICHDE CAFEREEZIT- T2,
9 AR TORREDITRIG L e o7,
KITRE OFERIL 67.6+4.0 5%, B 6
4. k34, BLIX97.245.1 5., BE1
FIZB T DIEEZRO LD 5 4T
BTz, RBE BT D H KRB REOEIS
1% SB 7% 68.8+14.3%. LPA 7 26.0+9.6%.
MVH&%51ﬂﬁ%@]_H&tDOM@%%
B O 918.8452.9 4y Th o 7=, &
3 O HIKRE & & T 25 & A
4 FEFE 1T SB 728 4.8%E400. LPA 7% 6.9%78
b MVPA 73 2.0%HE 0, A8 TE B IRF 13 48.6
SR LT, ke LT, RN A REET
JERTATEN N2 < | B IRTE B XEE5R T H IR
TRENN D I VMENZ & o T2, S0 3 AEJE &
el N A EE T o o 7= 3 DUV T, 2 4
THRIEB O S EFRE 23D 72 < Ze 5T
77

3) AHERCGEIE
YRTCIUANAEY T —a COKEE
F7z 20 UL EOBEEXGIZ L, B,
B AEREREAM (5 [AINZ HE YD 5 A k., Short
Physmal Performance Battery). ‘F##5
# (InBody® S10) ZHIiE LY aX=7
ZEHih U, shEEr @ sV, YRR L
DOFEJF{ LV aX=T ORE AR LT,
BULE, K9 180 B DM E Z#& 2 T T 2 52
Mwaé F7o. THHRAEOBAILR N
W2 B DMK LTIRRE) Th A A
ﬁ7kOWTUUr%E@%LLOWT
PRI ZA BIHENRZNE NS U R
WD EMWHIA L BIEER4 ),

D. B

1) RUF&2

RN AHEEE OREMEN O 1 FH O
KTRIT 8~9% L. [RIFEMOREHH DL
K 8% ThHhHZ Linn, 2~3 fFDH
STHET 2 Z & kx DFATirE
THER L TH Y (Saeki et.al: Changes in
lower isokinetic muscle strength of polio
survivors over 5-year follow-up. J UOEH
31:131-142, 2009) . MEET /L & LTA
WHIECERH L7z, IsE T LV Th DR Y A
TR DIEYR 12 %LTi¥ﬁ'ﬁ%ﬁﬂﬁ
S TR I8 I7 S IRIRERIR T ZE a2 12

T2 2R A B R D S AR 1&T
DR L FESEF MMM & ORI T 5
e (R JTHE~2 ) | 12BNV T, B 60
IREHER B O G ORI 72 < B AT 2
JER° QOLAK T & BE MM 22 LA L
TW5, 2B, IO LZ 2 D3
ARENE (BD) 1T DWW TIERERERE & D &
HHERTFTLTWD 00, FAI X SDL I
B = m R GYIE O B TR T E A T
ST b ONEHEMIEIZH D . =1 T DB
BRI s L7223 B AETE K EZ MERF L T
L2 ENMEDID,
AWFFETIZ, ANV A RREE BT DI
DEFFZME L MIEN G R DR
L7, A R AL <L, BI, SF36-PCS,
GES I EIZME< . NRH 73 FH D U,



PCS DENEKIIFEICHETARRTH -
oo Flo. BURMOREIL, Fis. ADL K&
O QOL., LHtt=HIKRFD—2>Th DK
JRIEE | BATICEET 5 B AR, Sk
[EE) & L B 25 7,

[FAER O mlE 2t & Licak
— MIFFETIE, BRA R 36.7% (1
e ML MR Sl (S 36 1T D R s &
O & B IRFRE & o BE- 2k s L OvE
PRI TR 75 AT W B OHR )1 R AE S R
HLAEFRIES: 470 1467 152, 2020) ~41.7 %

(Endo T, et al: Height loss but not body
composition is related to low back pain
in community-dwelling elderlies:
Shimane CoHRE study. BMC
Musculoskelet Disord 20: 207, 2019 doi:
10. 1186/ s12891- 019- 2580- 6.) (%
39.5 %, M 43.2 %) L Wt S D, ATl
RN A BE OEIR A FRIL 45.5% & | [F]
FROEFT mimE LD bEahoTl, £,
WU A BFITBIT D TR (UG —
BR AR R A SR U A SERERE. Jpn J
Rehabil Med 52: 625- 633, 2015) Tt &
T DA SRR Sl s L0 &
(63.2%) TH -7, Al SE~ 2R
T HREE~BEEDOBIRBRRT
b BRIEEE L EROBREAFREISL
(ZRfETH D EHEE SN D, R DO ERRIK
T L LT, HEMET (EndoT, et al: Height
loss but not body composition is related

to low back pain in community-dwelling
elderlies: Shimane CoHRE study. BMC

Musculoskelet Disord 20: 207, 2019 doi:
10. 1186/ s12891- 019- 2580- 6.) (A5 D
Jit b SoTal e 2 1 5 VEZE I B O F8 AR
NS EL EWMEINLTWVD

(Heneweer H, et al: Physical activity
and low back pain: a systematic review
of resent literature. Eur Spine J 20: 826-
8455, 2011), 4 [Hl, MM AE Tix NRH 748
DML N GEIZEBETH Y R A0
HIEE IR ARRICEE LY 5 2 D A6
MR S T, £, A Y A HAEE T,
EENA R O R 2SR KT S A
FERFEDIEEL~D A N LA L7220 |
BHRENEE > TWAAREENRE 2 651
%o N U FOLEAIERFRME & 1R o BT

DNTIX, 4%, FHIIE B RGEFIE A HE 0
L THHT20ERD D,

AU ARBE O L ADL &1 QOL
\ZDWT, MR AT IEMRERE & il L T
BI., SF36-PCS N HREIZIKMETH-7=, &
B, BT 1 22 A OEYRICIREL TEBY .,
HDERE N ADL K OY QOL (284 5 %
T2 e sz, £ R AEIL PCS
DIET)ES° GES BDAREIZIKTLTERY,
IR I 2 T R EELE IS B
21N ADL 732 5 TNZ QOL OfX R
\ZBN o 7= EHERI S D, HE O E F I
BB EATHZETIE, WADR S (I ffhk
s, R ST DR R S & BL
A DERE I L ATRREIC LT T HE.
MBPEEIRE 250 109- 114, 2007)<°h /=AY
Ep E OB SR K OV O

( Graner JR, et al: Rumination,
Magnification, and Helplessness: How
do  Different  Aspects of Pain

Catastrophizing Relate to Pain Severity
and Functioning? . Clin J Pain 32: 1028-
1035,2016) 7% ADL IZ8¥84 5 Z &3
HNTHRY ASRERY FHEEE THREED
fERThHHoT,

ANV e DR ORREEIL, Nl X
DEERT D BRI, gL (1
IR INESY e b ST PRSPt L 3]
EEREARER, O DO & ORI, 1 Ik
KERE 66:431- 435, 2018) [ IFEEHEICE
WIS &30 9 DA 22 7 L ES) 25 B E K
i & EICHBET % L L TR Y AEIR
U A MEFE THRBROMEM EE 25, £
AW TIL, R OFEE & GES, PCS @
)&, TPAQ D EiRE OB 2380 72,
AR, N DI AR ROEIE RIT R LT, R
ML AR, D D, B — Bl K
flfi 2 DEAE SR 7B I N D LWl
S 45 (Vlaeyen JW, et al: Fear-
avoidance and 1its consequences in
chronic musculoskeletal pain: a state of
the art. Pain 85: 317- 332, 2000), A~V A%
EFIZBNTYH, BOAEOIET ., i
Y EE DR IEEIEOK T IZFHAIZE
L CEmEMOERER Ly SR L,
ORI ) 27 Lo T D ATREMED
L MEFH BN T T v ey JEEO



TAYARNY w7 EENC L0 EBE LA
T ORI A 78 o0 | TEENIRE [ O58 B 12K
FTot@HEINTEY (RFE T EH)
WX DRI OMFEA T = X L, ~A
> 7 U =v7 35:1655- 1661, 2014), RV
R I T b i B e il N I O
WZHEHS LivZzuy,

AW DRFIT N oD, T, 45
EIOFM L, B NOMZE R L E R o
TWHZEThD, FrIZEIRICEL TIL,
P X BEOBEGIT LA DTz

12 R DEZFZRIZE R R S TE LT,

FE Ry B B 00 R MR 2 MR AE L C
WA RBEMER S D, T, AU A HEHE D
PPS #BFE L TV D ENEIZHT& T
W, DEIT, ARFRITHEKTETRHE TH 5
7o b B & ARG 3 & DK BRI
BTV, 5%, HERFZEIZ X 0 1Em
E R R 7 &L B SR 0T B
B, BC@ ) L ORI EEZREPMIZ L,
2 CGEEERE S T A DRI A %)
DRREET DR H 5,

B 1%, Br{ifgRE. ADL &1 QOL D1
T E I EEEE TR s 2 b
Mo, THNREETHD, S, N i
BECTIHERAFRENEL, ADL L
QOL, LBt MK -, AATICET 5 A 2
NIE FIRIRE BB A2 52 52 Ln
HONETRoTe, RIFFEOREEN S, HIK
FEREIZIN 2 C L RA 0 B CLh ) ks
ODESESMAER 2B L2 mi7eIm A
D3 MR O T B UGE A S 72 AT REME N
bbb, £, BN EfLET v E L
THAHZRREEND Y A% EEE OE
FEIZ I L T E 20y,

2) EEBEFHA
ZHINEE Y —RE R, B
DS ARIEE O TR & B 2 IR E 7T
BRTHY ., FEMEOEWT — & it T
&%, AEAEOHCREREMO LED
H25 LT, R T A AIRE L 72 D,
£o. BERNICHET D2 LT, FRE
IEHBRFTT 2 Z LN ARETH D, MikE
MRENZT A= NNy 75248 T, H
ARG 2 R LSRR i B A MRS

TEEIETHILNTE D,

AHFFE D5t G 8 O F RiEE EI1L, SB
73%) 68.8%. LPA 7347 26.0%., MVPA 23
9 5.1%., FIEENRER]ONE)AS 913.8 73 T
HY ., B 3EEORE L T 5 &
SB & MVPA, #IGEhIRFRHEI 2NN L 7=,
MIEENRFR O INX, FilavF AL
ZJEYE OFTENRIBROFEFIC L 0 . Bk
TREISEEIN L= 2 & AR LTV % ATgE
HERHDH, Lo, SF0 3 & AN
DRIBENRIR DT DERITTERY,
Rarn, (RAE HRE fth  HsEF Sl
\ZBT DA & A TE) - &
RIGEY % — o L DR, B g
2018 ; 20(1) : 5-15) (FXHURAEE Bl A %
RGN, IEEE R 2 WAL TEhS &
OHIREESZTHE L TRBY ., TR L
4% & AW ORERIL SB 3%
<. LPA 23b72<, MVPA [ZFRIFEETH
ST, WY AHEEIISHITHEEAZ A
TEHTEMEICINZ T, B 20 LT
WHEENRE L, SB NEUVMEHIBIZ 72 -
EEZBND, FoEREEE LR
BED MVPA %88 7=, ZHUIAR Y A A
FrDBATOME B A B &\ o T S R D
EEZ1T->TEBY ., RNA KU AERRE
DRIEBERD—> L INTWHIEA (&
AN, L R - RO Y e
T—a =R U ARBAEIC A DAL
AR IR TR, #2451V 2~ 1988 ; 16 : 513-
518) IZHIEEDMETH S, AL T
X H W AEIRRLER R E T T — 2 A L
7= ECHEERE LT, BARIZIL,
BB B EZERR I MVPA 78 10 43 UL E§
e L CWDIEANE 2 HILDRRE T3
L CHl BRI A2 AL D 78 EOEIRRE T
HD, HDHNIE. SBDLWEMANE 2
BB RIRE TR LTI I 72 K
PUEEN P THES 28072 © O EE) e
ESCAEITIRE AT o T2, A% ITERIEK
EHIP L, [Fl—X5RE COFER LR 21T
725 TV 72 EORF 21T 5 B B
o

3) {RHERCGRITE
IS & 5 R AR REIR T L



FARBE T d B WL o~ = 7 3, R o T A
HELRTY AT BED D, EICEES —K
P L axX=7 b ARG, (K% 7
2L s MY vax=TR"b5, /-
HIEBE LD | AR LB B 3O
BB 7R B ME N B 0 | FER EEA I
TE A RE 7R AAHLAI B & 2 i B ORI,
sz £ 585 &2 L &2 HEG C& 5 aaetk
Nhb, —hH, rax=7 EEUOBE
THDHEA T =T IIHAREITE N7
W3, [/RaOMNbE Z Enb iR hra
=7 XD END Z ENEL FDSy
INAVAT ThD, M b8 258
KHHEREEIR T O ALV~ —LD—D L L
TR & FERE T2 i R B OO
TR TR TX 7=,

E. BIRHEXR

FRRR

- 758 B+, Chan, K. M, &\ & : R
BRSO AR K DR
Bl OFEAfE —Martin-Gruber W& & %
BATICR T DMat—. 2 52 8] H ARG AR

A4S, 2022 4 11 A, 570, ENL R
AP EIRR S E.

- E IR, DNEE {EEA, Al R R
RSB PE ARy By COEEIIE L ~D
HfE. HeRAARY NEY FT— g VER
SFKZRE S, 2022 4F 11 A [, [
o _Ryvareri—.

kR R, M2 W, Zk H3E, W
EEREOIERN, AN B2, PEfE R RS
HaARBEB L ONEFROEIZHS 2 5%
BlzHoWT RNUAREBFORPSHERE
HAWT., BH9RHARY AU T — 3
Erparpiiiti sy, 2022 42 6 A . Ak, /%
V7 4 Ak ) — R,

CMEZHE B, CUEAEM,  fEk EH,
it M, AR FlsE, BEAR FHE,
JEHH, B eZE, RE B, EE R
PEEER R FHBEICEB T D5 COVID-19 H#
FIZkT 2V BT —2a s iRiEL
ICU-AW. #H 59 [mHAU NEY F— 3
VESSSMES. 2022 4F 6 H . Bk,
INUT 4 AR —

m&

<R R, RIE 2, B R, M
B APRREREIC L DRI LI XL D IE
AR E NS E Sz 1 GER. 5 51 (8]
HARUAEY F—3 g VESRS NI
2.0 20222 A, BR, BT (0NA
7 U v FNBiR).

\

X

WEZHE B, il B R TN Lb—
JEMERE, CIDP, "RA RARY ANEGERE. Y
NEYTFT—=a VBRI V=NV ITA R
CIREEAE, SRE 557 0m) . BE LA, RO
2022. 80-89.

+ Sugimoto N, Kuhara S, Nawata K,
Yano Y, Teramatsu H, Itoh H, Araki M,
Kataoka M, dJinzai Y, Nishimura Y,
Saeki S : Preoperative decline in skeletal
muscle strength of patients with
cardiovascular disease affects
postoperative pulmonary complication
occurrence: a single-center retrospective
study. Heart and Vessels. 2023. 38(2).
247-254.

< FF b s, ET ESE, ORE
B3, hER B, gZEE B, Rk
Bl MG RREZ, fifa ' aFERIAR Y
TR OB FEHEEHS AT LOEM.
WAV AEYT—v =, 2022, 50(7).
875-879.

R VNN v it (= ) ] R AN =) A
— g r— (5 2 ) @ & RE DR
& E OME O keI X 2 5 (5
BEOBIL. AV A E U T— 3 . 2022.
50(6). 585-592.

A R, MZEER T, REE, TER
1EM/, gz, FAaR wEa ) ey T
—Ya v, 202347 H (BT E)

o
NE, #H



[ BIfEEs 1]

SMAEERY) TRZ (B 22[E) HROME

B a v T A L REGE D ERHER O T, SFE B BIFED X 5 iz hs T & FICMB RO %
kL Lt*ﬁaﬁ&ét‘“m\tt%ibto ZLDFIZTBIMNIZEHEHS TEVE L, FES
FOHLRIZ *Oﬁ/kbfhﬁuiféio\%@EiﬁﬁEQ*ﬂ%ﬁb(%%M%)%HFW
&®ﬁ£(%ﬁﬁ ROIBM) . HETEB RN (HEEOR) 2L, HLORAZ LMY ANE Lz, BX
DEDOR, THMREDHY ELTH, BRBEICBFELIZS W,

ST, SEOMBZOEHDPTETWIZLELIZOT, MEZRESETWIEEE £, F2MNEOR R
L EBNCEREY LTWEITHBBHREETELZ ZH S, REEZORY Izt BRI D ZEE2D
L VE->TWET,

@ SHIRVADOHIEDH D 334D HFNRBIMENE L=, WiRiZHBME 16 4. &t 18 4. FE¥FERIT

71+6.0 C L7z, /2. TDH B 2EMO Y =— MK (EAhmmak, EEMHEE) &= 513 18
4 (FBEk 104, ZOOM 8 4) TLT-,

(HefAdR D Zoom THKZEAR) (SR D Zoom FEEAHKEZ)

@ 2 1# 33 L OBAED HRIERITHT 2 B2 Tid, 80%LL L7 08l K T, STk, 7%, 60%
uL@ﬁﬁ%@%\@@\@%\%%r\m%ui®ﬁ@@%®ﬁh%aﬁénfwibk(TEL
ﬁ@ﬁ%@%<imb@éfx%ﬁu%ﬁﬁﬁw@%gﬁuainé%@fﬁﬁ NS ORERIE
WHE OB R HE R, MRERTHLA LD AEEERS 572D, BENTIIMO IR BN 2%
ﬁ«é%%ﬂ%@iﬁoﬁé#é@ﬁ@§wﬁmﬁﬁﬁﬁ%%@®wkLifo



AB(N)

BAOET
HITRES
5 %
A
v i
3

B B A
Z<h A
LUN
29N
BETRES

§ SEFEAL T\ W=7 v — hTlid"—H A 5 w7 A FAL SDL., SF -8 L9 4 DDRiE
DO Z1TWE Lz, DU, 2RIk s ZWmE vz LET,

@ N—Y¥NA T v A (BerthelIndex) & 13 HE/AEEEITIREN 27T A RNETYT, SRBMEH
72052 O AL 88.8118.3 A1 (100 fiiim) EEASRTHY . BERHV 2N LHLH ORI O Z &
IFIEHNYENTWADHFRE WX D TY,

@ FAI(Frenchay Activities Index) & I3 F H0ME, (EH%EA2 LD HUVMToTWD W) 3 H OAETE
B (GATAZAN) ZRTHEET, BRANTELELY S BHETERWVMERZH Y £, SEBIME
727 D)X 20.69.4 51 (45 sfiis) T, MERICIE, B 18.947.0 A, £t 22.1+11.0 i CTL7Z (fE
TCHEELFER L TWDERRERCEE OV OFEEIL, Bk 26.8 8. &M 34.6 i TY),

ZEFETIZ, FIESF 3 FEOR Y s OB O FAL 01X 21.6+£9.6 /8. FHE 19.0+£8.9 5,
Tk 28.3£9.7 ;AT L7z, — MR « WEARIIFIFELL EOARKIETHAL 2 1 J- 0 A L R ERYUE DR )M b il
F LD, SFITETOREMM AR BIET,

WIZ, FEARERB M7 7 7 TR LULET, WO OIZ, EIZA RO, ARS8 45 Oft R
R LET,




SHOER: AESHEEDOER:
BUL YD (N=33) BV OHRE (N=54)
LTLy7gls
LTl 17%
o1 EsEL L
W3ELLELT FNiLT LTLa
FhiclT 11 342% Ry 39%
L15 11%
9%
HiZ1~3[m
Alc1~3ELT LTLia
L 33%
27%
SEOER: RIS H3EEOESR:
sh (B - B S -2E) O (N=33) S (PRE - B -5 E) OSEE (N=54)
L CLLY E3EEALLT FELL LT
18% Lv312% 3
L TLVEL 13%
37%
HiZ1~3[olL.
£h TLv336% HI{Z1~3[o]
LT _ LT3
1Lv333% FhicLTlhva B,

17%

BB LTk T 3mILLE)] THIZ1~3ELTWAD] @ 2HHE TEED 69% &R TWnEL

Too FTo, AMHICBI L T, —WEE « FEFRIIBIAELL EORKHET L7223, A4 T 3 [ELLE LT3
THIZ 1~3 LTS TERIZL TS OFIERD LFOHA TR, Filau T v A L A EYE
2D A B RERSER Shood 5B L LlEE A,

@ SDL & (R H A OB E AR T LW IHIEIE T, ARSI NI OFE)E 38.2+8.7 & (55
SR Tl D77 712 Oz R LET, RS 3FEDSINE DOV 36.5£8.6 /AT L
7o —WEAE « WEARIZHIAE & Ll U CHES AR OB Tl 2 LW e W& < Hifla a7 A )L 2K
YIEDRENEZ LIVE LD, AEIHH o a7 A )L ARYEOFATHIOKE~NEE L TOET,
With =0 F2i#S LT, £EZ0HEIMENS DD, D LF oAk 2 5 L s T\ 5 8
¥z CWb k5T,




KB R
(B3
SO i
RERNOTE
®ah

R HI3TR
LD IREE
HRLR
F&-E
L€
BERE

— 1 [ 1 T [ [ I T T
1 [ 1 [ [ 1 I T T

1 1 1 T T T T T 1

1T 1 1 T T T T [ T 1 [mar
T T T T T T T T | |mevsr
I (I || iseena st
1 1 [ [ [ T T [ 1 | |®=°P™a
1 1 1 T T 1 [ [ | [et#F
— 1 [ | T [ [ 1 T T

1 [ [ [ [ [ [ T T |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

@®SF-8 (Short Form 8) & (ZfdFERSH D QOL(Quality of Life : AEiED'E) #FHfli+ 2 RE T, £D%K
VR ZEE D £ 512 50 Z EYEICFHE L £ 97, ARIOMAE TIZFEROBRE R 27 OFEfHIT 41.0+£8.3,
FEPRHIR G A 27 OWFEJEIL 49.3+8.0 TL 7o, AR EFEOEDK NTERO LN E TR, HxOHT
FERRY 2R AR TE OB ZHEFF L TV DM 2ME o £,

CARAZLENTSNE LD, YHEE TBHWADLELZE W,
(3 - wezaEW 1)
[BRIAE]
BEXERNFIACY T— g VESRHEE (BAEET)

T807-8555 At ul i \IEVE X [EA [ 1—1
Tel. 093-691-7266, FAX. 093-691-3529, E-mail: reha@mbox.med.uoeh-u.ac.jp

R—=LR—T7T R LR : http://www.uoeh-u.ac.jp/kouza/rihabiri/intro_j.html




[FE R 2]

GHERR Y A2 OB —HEEH Y 257 2 0EH

ME RS MElEX ANRE F EBX G ERAP
BAR AT FERER NBRZ #A R

— Key Words —
BEEEY X7 L, R)FKRE, KX KR AERE

: FESEBERL R HIRE T X, 2ENCJEERG T 20014 & Y K Y ARBEEHRE LT, BHFEHY 274 -
D RPHLELERYVAMBEIT TS, KRB, VY T—2 s VRIE, BEEDL, RN, SR .
COoRl FBCEEL, BRI TR S N, K Y A REE O Sk HEAETGEE AGO’, ke
C R EORY AREESTIR 2 MO LT, Bl - 55 - JEH - T 2 EE el L RS 2T
Y ATHY, P EEORYEE - FHEFEHME LTS, L LESE, BY A REZOEHILICECEES
CE (B L) PHEL LS5 THY, MBPEHBOWESLETH L. —J, AIBTRIFMALEERLZL 2
DR T R EAEE T H Y, R AT LR ER IS ~OBRNETRIL T r 2 AR EIRE BT 5
BRI O THT SBT3 WA D 5. '

Y aARYADE) LWET, K)AREZOH
Abkre (BAFMTEhIEds X OFi7e £) S Hw Ao E)
1% (activities of daily living : ADL) % X O4Ei&D
B (quality of life : QOL), t3EIRE, PPS (2fE9

ZL&HIC

ALAEEINAEC, s 9 BEE 2 TR 2 B0 #l
AR E 2 OCE—-SN TS Y, BET

©IGAKU-SHOIN Ltd, 2022

BB PR e E~OF RS HRE S Twv 21,
EH 0 b EENCEG T 2001 4E X ) KR £ EE
PRRE L THEESEHS 27 2OMERITC, 1
BOBRBEHML T2, @27 20, WIS
HOGRBREDOILBRL B R 2IT, ZOMRE L L
CEEFI RS T2 K, BMAD L L 73 5 Bk
CEBIL TRNCIRE R T MA L Lo TV 5.
RV A&, FELUTEY A 7402 HRERTAM
Rl AL L, 2 D S prs L SR M S B R %
KT A NVAMHEBTH 5. 15EU EOLERD
%, FRECGER & BRSO R
T2 K2 MKRY AREBERE (post polio syn-
drome : PPS) ) JHEENSHIG TV 5Y.
FESEERIRFRE (DUF, 4BE) O Y A Mg,
JEEBIMN - X 2l E LICR Y A BES (=

JERS AT E L EORY) A REZH T Z 2 BN
XL, EEHl - $RE - B - S EER e —
TAL L KEEAET S 27 L ThH Y, FhhEEDR
WZER - PHiZHBE LTV, SlNEZ ORCY #L
AT .

REAR

RY)ARZDOA X v 71X, Ybid L OEBE%D
Yoy 7— g URHE, BREAERL, VESERDL,
SRR L, WAL, BRI TR S
NTV2. BSHEEZ, WHE0BEHEHE (FE,
fRE, KA REER, FBEROIRE, BEERE
L) iz, Ve y5r—rarBECL 2358
Mg, Vet SRRt RS
fliC & 2 BPARBERERTM, PIR252 X % ADL % QOL

Introducing consultation for polio survivors meeting at the comprehensive : disability custom-made management system
1) EEERKHRERY/\EYTF—> 3 V8 0 T807-8556 BREI AN /NERXEEY T 1-1
Takeshi Murakami, PT, Manami Zaizen, PT, Masanobu Kimura, PT, Satomi Mori, OT, Masataka Nakatsuru, OT : Department of Rehabilitation, Hospital of

the University of Occupational and Environmental Health
2) EEERKZV/N\EYT—Y 3 VEFHEE

Akiko Hachisuka, MD, Hideaki Ito, MD, Yasuyuki Matsushima, MD, Satoru Saeki, MD : Department of Rehabilitation Medicine, University of Occupational

and Environmental Health
(ZfH 2021 F£11 10 H)

0386-9822/22/#: ¥ 800/ 71 ¥ 1200/ /JCOPY

#&1)/\ vol50 no.7 Jul2022 875



AR

REC B REROMZL, BHME DR
*PPS A EEDL N B AR EBENA N UERBER, SV NEYFT—Yal
HMoZ2z8H s

SFRAERHE

BIAH AT Ehish

AARYNEYF—Ya v EZeb LURAREBENARZEL»ED B2 BEHRZE
(CEUCT, EEHCTIZAF 4 —2— 2B HERATE

MMT

TR T7 8, TR, ABR2HOAEE16HIECOVTAE

5%h HHD

UEEEAL (Z TRY - BRRAEG & & (CfE/R 90° (2T HHD 2BV, BERIEIERER DAl
E. ZOBE~Ny FORAFAUEBEED /> FICTEE

Biodex

REAEEREH O A MMT4 Ll ED A Z RIS, AERE 60, 120° TOHERMKE
OREEBRE, EfHOZATE

HITHEE

16m DHITHICT, FERIMBHERELTEBATTOI10m OSTRE%

AE

iRt RE

284 Ox—R—%BOTHE

Lt

MBREzAV, GEFEECOH - RROFMC >0 THER

ADL 5F{f

Bl

B OREARNERADEZEEANR Barthel Index B2FHfiZRZ AL 2

FAI

HEEZOMRAAEE CHEEIECRT 2 HMBAT, 15HB L VBRI
h, "¥E0~45 M (BRRELIEEHN)

SDL

BREEFCRT2EENREEOTMET, 7THEBELVBKRIN, "G
0~28 8 (BBAFCHBEENSL)

QOL ¥l

SF-36®

SRR & JERIREED 2 D0 SR S W2 QOL A

cQ

HESMKRE ERBECKRCISCTEML, SERL VBRI N, &
HiEo~2858 (BBREFCHEREEN SV

B

BREKETC L KR - EHFA L DMK

PPS : post polio syndreme, MMT : Manual Muscle Testing, HHD : hand-held dynamometer, ADL : activities of daily
living, BI : Barthel Index, FAI : Frenchay Activities Index, SDL : Satisfaction of Daily Life, QOL : quality of life, SF-
36® : MOS Short Form 36-Item Health Survery, CIQ : Community Integration Questionnaire

7 EOHMN, AL 2BARHER/T L E S

BT atlittds.

T a YRERHIBEZZ T2 LoD 5.

AN ABEXCL ) FRCBMBOLFELITO,
1N, PRI 2 ST 2 SRR TS 24T
(', FoMBRE, SWEHREHEL L)
vV 5r—raryBEOa Ay bR EE L TH®
L, ZhECHESEL T2 (7).

1. UNEVT—YaVHEICK 528

TIES AFAERDO MRS, BT ROBZREZITV,
REEORMIER, PO TCL. 7o iikhE
ZALE D BI5ECE, Z DR IZ A OBERN
WtEZeft, BEAMZIL TR e Raboic) 2 T,
PPS b VAV LE L EX, Hke) Y

876 #8&1)/\ vol50 no.7 Jul.2022
BB ® 0 =

2. SikBEEesTD

HARBEREREAN &, PHEIivT Bhigik A (Range Of
Motion Test : ROM-T) (2 & % DUJBEEIEHM, #5
3, BATHERE OBATRER, BATHEE), A4 mA—
X =12 & B IPRHRERAE 21T 5. PPSOAZ ) —=
VI TEEM SN AW, TR (Manual
Muscle Testing : MMT) = & b {Rig - UG,
BRI eSS (BIODEX system 3, (B
Pkt ) L EE 44 FE A — % — (hand-
held dynamometer : HHD, "7 —1F 2 » 27 1
MMT 2= &—, BRRAKHHARAT 1 v 2 25
XYM R RHET 5 75 £, BINE O B IR

2023/02/25 17:18:11



QOO0 % SENHL-ORDIERAE CREVALET.

e XAHHOHDNTFMTE, MTRICEEOHEIHY, MERLHHETHHUET. BE
CHBUHACKERBNEH) LA, BHEA13kg, &£ 41.5kg TL .

e HITICRALTIE (MMERCEEAFRLTHBYREEDEETT ).
o ERIE 432 1)y MILT, CHERAERDEDFHED 152 %K~ FT.

ON—HIINA Ty eV BREFRMMEOBNEARTIEIZTIE 95 m (100 S =)
TULE (BDARELERERDADFHE 996 &, SESMINAZAOFHYE 93.4m TL
7).

o REXBMIK, HEALALDCHVITOTULDAAERT FAIl L VHIEETIE 17 ;. (45
mEE) TULE (bhACRERDHFDOFHEE 246 &, SREAIBMENAEFDOFGE 249
mTUE).

CEEXHBAFBICENATIBELTV AL AEXRTSDLE VS IEIET (& 40 M (55 2E&)

o #EFERIED QOL (quality of life : E;EDE) % ¥l T % SF-36° (Short Form36) T (&

B2 a7 395 &, BEAMX37 650 mTLE (ZFOBEBIREENEL S (C 504
ZEECTFMULEYT. SESMINAEZHFOFEEHRE BAFMHII7 388 =, BHAIXO

7 540 mTULE).

o HAFEIRHLEMETMYT 2 CIQ & VWHIBIETE 148 5 (29 &ES) TLE.
SESMINAZADFHYSE 163 mTU-.

o HYUEMILWIX V| HELFHERLHSSMELEROEREIhTVET. TR
DHRESNEET, MEBCEEI P2 EBbhEYT. ALEBROBHETOEESL D
WETOT, EBROBABRPESBEI’ECAVES L, BEFCEELT AIL
IRCEE/ DL LACES CHBEFEMECTIEXIVELRVEY. TOEORD
STOFE LA L UBSRIC THEKRC AT,
SEAFELAT—ZOHMEUMTRELTHY, SBRALIPDEFAOENMHIEC 2K

CSEDRFELRTEDZ LS CLAVEZATVET. YHTRSEEEHNCSEOD

EOBRBETO FETHVRBREMBCHRITVALTNEEVTT.

4HMO0% O B O A puEg : OO00

BROBEE
FAl : Frenchay Activities Index, SDL : Satisfaction of Daily Life, SF-36® : MOS Short Form 36-Item
Health Survery, CIQ : Community Integration Questionnaire

BB THIRT 5. e oEifbic i, Daily Life : SDL), QOL (MOS Short Form 36-
BN 5 A OMZ % 2016 £ & hBEML Tw Item Health Survery : SF-36%), &% (Com-
5. munity Integration Questionnaire : CIQ), Tkfii»
. - . GATTERNTDH 5.
3. BIR2EIC ADL x> QOL & E D EF
REERI-& 5 ADL % QOL % £ OFE BI (3 BISIERO 1 > [ KM Barthel Index
FFlisE H (%, 25409 ADL /) (Barthel Index : FCaHIi# 50 %, FALIXSETIR FAT B Okl

BD, JSHKH%AENEEERE)) (Frenchay Activi- %, CIQ X CIQ HAER® 2 v 5. K,
ties Index : FAD), H¥AE L (Satisfaction of RS & O YPEDEEE S LT 2569710,

#&1)/\ vol50 no.7 Jul.2022 877
FSE R fm = 2023/02/25 17:18:11



x2 BRZOSMAK

A# (®)

KiEE (§) B | & | a5 T (%)
2001 17 24 41 52.4+£89
2002 15 19 34 549+104
2003 18 21 39 555+8.8
2004 n 18 29 584+9.0
2005 17 34 51 569+87
2006 15 40 55 56.7%x79
2007 17 31 48 58277
2008 19 30 49 503+75
2009 25 33 58 61.0£71
2010 22 40 62 60.5£7.0
20M 22 31 53 61471
2012 22 31 53 619+6.3
2013 19 28 47 63.0+6.8
2014 15 37 52 629168
2015 23 37 60 64.0x59
2016 25 39 64 65.2+6.3
2017 23 30 53 65.3%55
2018 18 25 43 66.0£56
2019 24 28 52 68.0x59

ERA 367 576 943

4. MEELEH/TOEHK

Wis & FEhti L TV 5 KFREE T ORYH I3 Fels
BEWVRBEENT S, ZOIDHEE LRI,
Vo) 7= a VRHEDOIRRICED S, FiEA
12k 2 2 DB TOREEDBIESR, Wik - BT
DFFRIEB R - BHL OB Tv»
5.

EES

2001~2019 4F, HF4EK) 40~60 44, 2001 4E4DIEH
LHINE OYIERNL 524 89 7%, HEN 943 HH
FUIBMLI (R2). BRBSMNEBEDOR 4~8%1:
FMT 5. EBUCPPS REEbNICEIMA K LT
3, ABRIC X 24 (BRINSLHERZ E) rbk
TO7+u—7 v Foffo, DELBCTHI—RY
BTN EORMEEOER 2 EL Tv 2.
31, INZTOMBHEY»S, K AHREED
TR T DFRAENZAL G ERORENELI B
TSR MRG0 e~ TR ) TH BT R
HREVC) DR, K AREED QOL Z KIFTHT
DOMES (FRHEEE A o 7 /HIKF, CIQ,

FAIL Fthpgfee 2 a 72k env 7 7 7EEHH Y
5., R ARBEHEORITIRI G £ QA EIGENI T
HRRAARE B LB L TRC)Y, % EoiR
B B4 OS2 H T 5

REZENDRA

BasBItaIE, R ) A REH BT 2 RIFRES
PPS L EDBAIZ L 21K TF % QOL KT 72 &
DOREEQRHIFER, - FRICEMLL 7025, EERDSIC
ST 5 R A RBEZORERLICEC, R (5
7E) REBL EOBENRKRERMEEL > TV
219 Z2ZT20164EL D, MEHOMELEL T
WS T H i - W B9 2 R 238 Ui
2L, BMFEOWERATRFL727% L HETH Y,
TEATHRZES AR AW R & Y B OB A H
ot

BEOERCHEN, S ADL - QOL O
KT, ¥58 TRAEREEKTICOR2 2 2 2D,
FOTHNVEEHEN TV 2. SEOWRBHIED O
F20 MDA T 2 BB THICERLY, KA
T O S REERES ADL, QOL O EMORAERZ
LB F— 2% & LTS v E LTIRIL,
LRI BINE O BRI RO INE O JLE L i
FHROLEML T2 H~DT + u—7 v T ~DOX
A, BEERENCE T AR ROENPKHED
WEPBHETALEND L.

A, BB B 5 R ) MBIV THIAL
reo MEEDAHC b, EEOG L Db O KFEEE T A
) ARRBRER L, KY A REEOBAT RATHE,
WA, IEEE) OB ARBERES ADL 2 EFM L T
W39 20T, YRR A MBOEEE L
T, Bfk¥EEIChN 2 ADL % & Of QOL 3t (B,
FAL SDL, SF-36", CIQ, WA= mtsikin) %
PBHL TV EBEITONS.

R FARRBC L B HPEERAR ) A REEO B
Frv 23, NSREPRMCRERL, K 4
BEOIERBE LK T 2 FHiT 2 e AT
o, FIRY ARBEOREIIBMET—TILL IS
¢, W—McEFTEEIRES T, B OXSL Y
WTha, UBoEd 28 ARBIE, Sl - R
Wit 3o & OFE - B - 7 — 2B LR AT

878 #8&1)/\ vol50 no.7 Jul.2022

el B e AR B 2023/02/2517:18:11



IEEEI AT LTHY, K ARBEHEL T
WAL IO AT LAE, FERAOVERILL, Y7
REH DAL 72 E AR 72 5 TV 2 HE iy @)% o
HINETBLIE T 0 25 2O RS ERE 31 i
BIRER EOFHIIGHT S 2R H 2. &
Mans7— 420 KHHBOZLZ FHT 5 2 L
i, RV AREFEPRERMELST TR L, HOE
BEEANOTPRIMADEB SRV OEEZD.

370, R AMBEIEELHCBER PR L
TIHRLIEHZIEEL THY, K) ARS L EES
W LSSt AT 2 LT, L VS DK
) A REBE O RBEREHERF O EBISWITF T S 5.

[>cmk]

D i kER, ke, R Ml —RERCKO2HF
HeRAKT 7 7 4 A b & BB R—ERARY O O IE1EL
AR, ISR 72 ¢ 663-666, 2021

2) Steffens D, Maher CG, Pereira LS, et al : Prevention of low back
pain . a systematic review and meta analysis. JAMA Intern Med
176 : 199-208, 2016

3) Tinetti ME, Baker DI, King M, et al : Effect of dissemination of
evidence in reducing injuries from falls. N Engl J Med 359 - 252~
261, 2008

4) Gonzalez H, Olsson T, Borg K : Management of postpolio syn-
drome. Lancet Neurol 9 : 634-642, 2010

5) Hachisuka K, Ogata H, Ohkuma H, et al : Test-rerest and inter—
method reliability of the self-rating Barthel index. Clin Rehabil

11 : 28-35, 1997

6) Hachisuka K, Okazaki T, Ogata H : Self-rating Barthel index
compatible with the original Barthel index and Functional Inde-
pendence Measure motor score. J UOEH 19 * 107-121, 1997

7) EREEE, eh R, BB ¢ HAEER Frenchay Activ-
ities Index H CLiFAMiFR ¥ & OF 2 OERRIDH & ILHE4E. &Y
2N 27 1 469-474, 1999

8) WHAR, £ 4 BIK: CIQ HAFEWA A F7 v 2. ppl-
50, KM HWFZERT, 2006

9) AKKIEL, B, TIHREL, M : YETRR Frenchay Activ-
ities Index H CAFi R O FFBIME £ &Mtk HIRKERE 48 ¢
55-60, 2000

10) Saeki S, Okazaki T, Hachisuka K : Concurrent validity of the
Community Integration Questionnaire in patients with traumatic
brain injury in Japan. J Rehabil Med 38 - 333-335, 2006

1) el 58, BHEAF )BT T Y A LEHlR E—
CHART, CIQ. E§RY 16 : 762-769, 2007

12) Sacki S, Hachisuka K : Change in lower isokinetic muscle

strength of polio survivors over 5- year follow—up. J UOEH 31 :

131-142, 2009

A 5E, WZEERE oK) A REE OSSN E QOL

ORI, HREKEERE 59 : 73-77, 2011

Saeki S, Takemura J, Matsushima Y, et al : Workplace disability

management in postpolio syndrome. J Occup Rehabil 11 * 299~

307,2001

Saeki S, Takemura J, Aridome K, et al : Post-polio fatigue and

=z

13

14

Z

15

=z

aging - a new problem at workplace in Japan. Kumashiro M
(ed) * Aging and work. Taylor & Francis, London, pp129-136,
2003

16) HWIR—BB, 1A 4L INHDGEAS, Ml K2 bR Y AE
1B:#E. Jpn J Rehabil Med 52 * 625-633, 2015

#&1)/\ vol50 no.7 Jul.2022 879

Pl B A 2023/02/2517:18:11



[BIARE L 3 ]

PH4EE
ZEINEE L Y —FRERICL S
BREDERE HES

=S W

o "SHN3EE RUARE ) 1\ b, —HIMEEL VY —REEEHE
FEAVEESREREORBECERRELT> T\ 5.

o S, "SHN4FEE RUAKRE ) TRES N =BEEEEREIC
DNTHSFT 5.




pOES W i

¢ HHESTONELRETHHE

o SITHMECREDEROAREICHANDD THITNEIL
( Faunctional ambulation classification : FACS55R )
LTWd&

BT 5k W i3

[(ERME] =8IEE > Y —ARESHES
( Active style pro HIA-750C, ZZ LB NIV R 7#L)

(5P a1—IL])

& E%
e o

SHRAERY | | s

ERRHOBE | | #=%

1B DEIE Rt - SREEEMX




[ BIEAZERICDOVWT ]
KBFTBHIALLE N,

O EBEFAPBFRICEER LS, FIRYVERUTELL BT I %E
CHERIEEV REOKINRTRINET).

H—EREREDOE. RRFHEZIET.
RADHZRETH > TH. Ry E] L THRLD
RRSNNEBERICHEBLTWET,

O BFRBWEE~BLANRICAEZMIBL. EEUCEN 3
ZBEVWLET, AEZHMKT 2HORRRNSEEL T, A TBMKELTWREET,
(B1:9 81 BE2KK~9 A 7 HRMERXT)

0O &R BRULTHSMBIZETEREREL TVWEEET,
iUy AR EEIRE,. ZOMBERINEN 2B EEFMEALTILE WV,
ABELENTICBERBL TSN,

O REBREENEQORRE - NZOT (BLEACThTOBVELEA) TT,
AH—hEZBELARBERNILRZRHLTVWETOT, BERIGU TTHALEE W,
BHRICEBEINHDETDTEEICL TS W,

SEELBREDEAZBBENWWLET,

O 1T EMoRENMEDD X LIS, RIEAHEIC CEBESTOBBAE - AREFLHR - &
ANLE) ZRHOS X, RRAMRRL T LSV,

ETMHLEDF0.
BEIY v TEE
AL T a1,

[ AN OFER]

AL BEBOHETEOT
T,

s Nh IEBWEERHERERR-R
nHYET,

c BTHLEOEO, BTV TEE
AL TS,

- WALUSEEALL EFTT. NESF
DEMBANLEEBDHDESITL T
<rEEL,

s EiREE 202266 A B/ B %
[BHEFERER]  |srewons 5 8 & 2 el L SEE: A - K
R4 A
& om | #E: ke
£ AR (AEE): F A =]
il /A /% /A A A + ]
0 00
1 1:00
2 2:00
3:00 3:00
R
4:00}- 4:00
5 5
6
7:00 7:00
EiS
8:00}- 1y 00
9 0
10 10:00
11200 57 11:00
12 12:00
13:00 13:00
BR
14 14:00
15200+ 1N 15:00
16 16:00
17:00pd 5 17:00
18 18:00
19:0004 2% 19:00
v
20:00] AR 20:00
21 1:00
22:00] IR 00
23 00
R o0 L L w9 [ W) L B y|emE
BERH| 2000 R B9 R e W) w5 B | mms
ABER| mo-am 5 = 8 B = & : ~ ~ ~ ~ ~ . |rewmm
ID: (AR RIER )




SET=YOF - LERk:

zH n=9

Fe = 67.6 £ 4.0
Ml n (%)

St 6(67%)

g°gkd 3(33%)
Barthel index, /= 97.2+5.1
Franchay activities index, s 234499
HELEBEE, = 40.4+8.8
HBEBEY, n(%) 5(56% )

RROT—4% (EEHIA)

\liil

METs

W,

oo
3

O!OI
[ |

-
OE




CEMZERIERE]  (wwnncone, ;8,90 ¢ g I““ e " * L LROBES 90 0
5 0
RR: /53 om HR:  zo k& fekAFO [p-2a2 )
EqAEEN: 7% A, B P R
: W 70,7 8 s0 /2 70 lxt 703 H %23 8 70 g Al of 5 o
S
vol | me TR | TR BERR | [RER | T FETA
RSt
"o ol - -
i —r —Hee— Tl
1 FAAR [I1v ¥ % i) ,.;L
P Sawa PR ERFST e 1y
| 5 %3 = L S T TeY)
Sy L 2at-20 | |ASIFERYl v TV o
ok o A = ?“ A PN ;;f ;\
B 3 TV v
wle ,_..?_am Loz ¥  — ?
B — ba e
ool ws m‘ b 2
& |l Ty 1372 7in | 773 k7>
wall 7 L2 AR | 74K 2 -r? 744
wall PR A= 7 7785 y=n | v
i A A A4 DA A
st ] OO I S ) O T\ A UL | N PR N 453
L1 K‘u
2 e T 3 .2
B oo Tl L B 2 s w30 R 2w/ G maonl  Lwipal £ w70 njusmm
L IR QANPZ B 32 M20 23 Weon o Mpph 33 WS N ao Moo " | wanm
ABAN|  ew o0 i eS2082 121 $8 2/ W . AL _fo~as peiianm
0: (MRS
"e:
=BDT—4 (FEBIB W i
a2 W 0003
¢ )

long-bout MVPA
21538

long-bout MVPA
33

45
e 3
I
=
15
000 000000000000 0000000000000000000090990999999999999099099000000000009009
COL2e22222222222 2202222222220
S CEC T 0ROl CRON T RON T NONTCNONTONONTCNONTCNONT O NO NI O NONT NS NI CNONTCRS N
e B A I LA A e SN B e el B S S B S e B e S o B A e B B s S s S A S e S B S e B S S S B S e B I S S et
ER= R IR B B L LR R R R R R R R R R RS R o R R o g v Rn By B R BB R R v SRR B2 I RO R e )
St RN R e e R R R R g g e g R R
* . VANY e
long-bout MVPA : 103 A E#%%: 9 2 MVPA




AH
WREN. 20020 (0 R200/E Moo R

Hean wmne |I l: a/1¥ne0n

waw @) &

10_-7
: §5 .

sxAa@m: 1959% QA2 &

L 0 L. WL 7. L T R WS

1.0

200

00

RS — K

500 f 3

0 == e

’”1.. v e |

20004 1y e

N "~

10:00}

5= i3 J4

e | 71 %,

e | I S =

160000 ypup

16.08)

17:0804 —— - A

it 2 — 0 TS N §

vosl) 7

| 2 . 781V | 781

e S . | At AR

2 00} p———— . . =l

L _Mim
mawn|  enon " n " | " | f ™ 00 b ™00 # & ® %0 9| § 4.0 »jwamme
wamm| 20i0h LI L »oris ual "E" 2[n 200 21 w5 sl 21 woo aluewm
AnR| weone ~ = ~ [ 20.00-20:20 | 2| 00 -3] /(5] 26 3020 1| 20 00= 25 %o[xwmm

(EEE5t WES)

L3

O5E. X1 BHzY F1§ 12292 &, HFKMIE 1 BHiY Fi9 124 5TLI,
( HEIERERDADFHEBHEA67569 . XiEHNH5859 HTY)

QEHEIHTIE. | PEOFEREFHEATL FL -, FERFHEIRHICL TLHRELY L2 DT H
LE—ZHATEITATOBELELET . SE. BESEBEBISMETs( Ay Y) &L EEND
YET. METs BREBBOMEOMENE RTEMTT ( R IMETs), H8EL T, 1 5METs
LUTZEEMET. 1.6~29IMETs ZRRENDFR. SMETs U EE PEBEDFHELEL(E1:
METs ORI,

HEt-OEEHIE 47 %, EREDEHIE 36 %, PEAEDEHE 17 %TL -,

METs R )
amae METS =sam 17%
| T ] mumw
F209-5015)
anatvres | 2 emaEeo) ] e
xoms o
Fue-au738) | g mff,g'm 47%
i) REWR(I5)
BEwa0)
HPoe—esa8) | A Wa<OMRIBE0) DA
BRCAYA40)
36%
DEDBDT—FYF(50) 5 it

FLOLIRCAT(SE)

® ELEPFEETLY OAA U

! Aniih
. [ZEHES DIET PHi =72 5 HIET D BNES T, &
BHNETEEL ZALEELNSHY FTOTAFRISEEL 20, BHEHE #
s EHE, EELEQBRERICEL TESHED FHEBOMBCHDOT S,

SEREL 275 OFME LR TREL THY . SREAL HORADGELALL IS5 EDRE
ELBTES LS CLEVEERATVET . SHTRESEL BMNICSEDELS BREETES FET
HY BEMFCERITHETLEENTT .

SM4F11 A11 A BT e R i)

BREEESLTEREBTT -2 eREL, EEREZRMEL =




maoe (9EEB )

PERESEES (MVPA) © 3METSBIE

1 2 3 4 5 7 8 9 iy EERE
SB 495% 85.5% 87.9% 46.6% 77.7% 81.4% 66.1% 63.4% 68.8% 14.3%
LPA 33.9% 14.4% 11.1% 36.3% 20.9% 36.3% 16.8% 31.0% 33.7% 26.0% 9.6%
MVPA 16.6% 0.1% 0.9% 17.1% 1.4% 1.8% 2.9% 2.9% 5.1% 6.3%
totaltime(%) 883.6 8441 907.1 833.7 1018.1 939 946.4 920.4 913.8 52.9
ZKW?‘E Women
BE14TEh (SB) : 1.5METSBUF 1o
ERESHES (LPA)  : 1.6~29METs e

OTotal SB

GLPA

@ Short-bout MVPA
® Long-bout MVPA

REERD, HEEEERE ST SERSMORE L BUTH - HEFH/ 42— & OBE, EHRFHFR 2018

N AEERELEUTENZS (, BRERRRGN D2 WMERTH- =

g & DR

STH3EE SHAEE
(9%1) (9%1)
SB 64.0£16.5% 68.8 + 14.3%
LPA 32.9+15.0% 26.0 + 9.6%
MVPA 31:2.3% 51+6.3%
total time 865.2+71.4% 913.8 £ 52.9%

20214
=

D

20225 E

68.8% il

REFEE L EEBR L, SB - MVPA - total timeA #ENNME@ TH > 1=




100%

90%

80%

70%

60%

50%

EFE & OLE® ( 3EEA )

W

FEBIC REBID FEBIE
SHREE SHAEE SH3EE SHAEE SH3EE SHAEE
SB 83% 88% 78% 81% 66% 63%
LPA 16% 1% 20% 17% 32% 34%
MVPA 1% 1% 2% 2% 3% 3%
total time 814 9071 969.1 939 966.9 946.4
SB LPA MVPA total time
40% 4% 1050
30% 3% o0 —
/ \
20% e 2% —_—
10% 1% 80
0% 0%

SH3FE SRAFE

LHBEE

LHAFE

LHBEE LTNAFE

750
LHBEFEE

MEFEE L E®R L, 2fEAI Ttotal timedVB/MER TS > 1=

TE:
0!03
'

LMAFE

) n?"%'ig

o STHUEFM (FAC) HEREDHERE ERrOHAZ LR

BFRICSOVTOFMZHRINT 5.

O ERICOVWTIFEE TO T 4« — RNY Y TlEARL, EENA

T4 — MRy %

— -

172

REEDM@ELEER> TOVERL.




IRz N
[FUARE R4 ]
Heart and Vessels
https://doi.org/10.1007/500380-022-02143-7

ORIGINAL ARTICLE 4‘)

Check for
updates

Preoperative decline in skeletal muscle strength of patients
with cardiovascular disease affects postoperative pulmonary
complication occurrence: a single-center retrospective study

Nozomu Sugimoto'® - Satoshi Kuhara' - Keishi Nawata’ - Yudai Yano' - Hiroaki Teramatsu’ - Hideaki Itoh? -
Masaru Araki? - Masaharu Kataoka? - Yuki Jinzai® - Yousuke Nishimura® - Satoru Saeki*

Received: 7 February 2022 / Accepted: 15 July 2022
© Springer Japan KK, part of Springer Nature 2022

Abstract

Background Dynapenia, defined as age-related skeletal muscle strength decline, has been reported as a poor prognostic
factor in patients with cardiovascular disease. Decline in skeletal muscle strength (DS), the main symptom of dynapenia,
may be an important clinical indicator in patients undergoing cardiac surgery. However, the relationship between DS and
postoperative pulmonary complication occurrence is unclear. Herein, we investigated the relationship between preoperative
DS and postoperative pulmonary complication occurrence in patients undergoing cardiac surgery.

Methods We enrolled 125 patients who underwent cardiac surgery. DS was determined by low grip strength and quadriceps
isometric strength. The patients were divided into DS and non-DS groups. The relationship between the clinical character-
istics and preoperative physical function was compared, and factors associated with postoperative pulmonary complication
occurrence were investigated using multivariate logistic regression analysis.

Results There were 42 (33.6%) patients in the DS group and 83 (66.4%) patients in the non-DS group. Compared with the
non-DS group, the DS group was significantly older and had a higher body mass index and Japan SCORE (operative mortality
rate and major complication rate). The DS group also had a lower estimated glomerular filtration rate and preoperative Barthel
index than the non-DS group. Furthermore the DS group had a significantly higher incidence of postoperative pulmonary
complications and length of intensive care unit stay, and their postoperative rehabilitation was prolonged compared to the
non-DS group. Multivariate logistic regression analysis revealed that DS was a determinant of postoperative pulmonary
complications (odds ratio 4.26, 95% confidence interval 1.63—11.14).

Conclusions We showed that preoperative DS was an independent risk factor for postoperative pulmonary complications in
patients undergoing cardiac surgery. Skeletal muscle strength before cardiac surgery may be an important clinical indicator
for predicting the prognosis of patients from post-surgery to discharge and for planning postoperative rehabilitation programs.
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Introduction

Cardiac rehabilitation after cardiovascular surgery is cru-
cial to preventing various perioperative complications and
enabling the patient to rapidly regain their preoperative
physical function and activities of daily living. A delay in
the progression of rehabilitation after cardiac surgery is
caused by invasive surgery and postoperative complica-
tions. Among these causes, postoperative pulmonary com-
plications, such as pneumonia and delayed withdrawal of
mechanical ventilation, are highly relevant, as they have
been reported to increase postoperative mortality and the
length of hospital stay [1, 2]. Although it is now clear that
postoperative respiratory complications can be reduced by
early rehabilitation [3], the continued aging of Japanese
cardiovascular surgery patients and the increasing number
of those with multiple comorbidities [4] necessitates new
strategies to identify patients at high risk of postoperative
respiratory complications.

Recently, there has been increasing interest in sarcope-
nia, which is defined as an age-associated loss of skeletal
muscle mass and function [5]. Preoperative sarcopenia is
a risk factor associated with the occurrence of complica-
tions after cardiac surgery [6, 7]. However, skeletal muscle
mass may be overestimated in patients with age-related
decline in skeletal muscle strength without skeletal mus-
cle loss, and those with cardiac disease, who are prone
to fluid retention [8]. Therefore, an assessment approach
based exclusively on sarcopenia may miss non-sarcopenic
patients with muscle weakness, who are at high risk of
postoperative complications. From the above, it is neces-
sary to clarify the difference between age-related changes
in muscle mass and changes in muscle strength. Dynapenia
is a recently proposed concept, defined as an age-related
decline in skeletal muscle strength. This decline has also

been reported to be a poor prognostic factor in patients
with cardiac disease [9, 10]. Such a decline may also be
an important clinical indicator in patients undergoing car-
diac surgery; however, an association between a preopera-
tive decline in skeletal muscle strength and postoperative
pulmonary complication occurrence has not been hitherto
elucidated. Thus, we aimed to investigate the relationship
between a decline in preoperative skeletal muscle strength
and postoperative pulmonary complication occurrence in
patients undergoing cardiac surgery.

Materials and methods
Study design and participants

We retrospectively enrolled 222 patients who underwent car-
diac surgery at the University of Occupational and Environ-
mental Health Hospital in Japan from April 2016 to March
2020. We excluded patients who underwent emergency sur-
gery or in whom preoperative skeletal muscle strength could
not be evaluated. Seven patients underwent emergency sur-
gery and 90 patients could not undergo preoperative assess-
ments. Thus, 125 patients were finally included in this study
(Fig. 1). The requirement for obtaining patient informed
consent was waived because this study was retrospective.
This study was conducted in accordance with the ethical
guidelines of the Declaration of Helsinki and the Act on
the Protection of Personal Information and was approved by
the Ethics Committee of the University of Occupational and
Environmental Health (No. UOEHCRB 20-155).

Clinical characteristics and measurements

The following clinical characteristics were used as preop-
erative variables: age, sex, body mass index (BMI), serum

Fig. 1 Process of enrolling
participants in this study

222 patients who underwent cardiac surgery
from April 2016 to March 2020

Exclusion criteria (n=97)
-emergent surgery (n=7)

- preoperative skeletal muscle strength (n=90)
could not be evaluated for whatever reason

125 patients were included in this study

O

DS group
(n=42)
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Non-DS group
(n=83)
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albumin level, estimated glomerular filtration rate (eGFR),
left atrial dimension, left ventricular ejection fraction, New
York Heart Association classification, coronary risk factors
(hypertension, dyslipidemia, diabetes mellitus, and smoking
history), dialysis status, chronic obstructive pulmonary dis-
ease, and Japan SCORE (operative mortality rate and major
complication rate) [11]. The preoperative physical function
assessment included grip strength, quadriceps isometric
strength (QIS), and Barthel index (BI). The grip strength
was measured with a Jamar hand dynamometer (Baseline®
Hydraulic Hand Dynamometer, White Plains, NY, USA).
The upper limb was placed in a sitting position with the
elbows in 90° flexion and the forearms in the intermedi-
ate position. The grip strength was measured twice on both
sides, and the average of maximum values was considered
to be the measured value (kg). The QIS was measured using
a hand-held dynamometer (uTas MT-1; ANIMA, Tokyo,
Japan). The patient sat on an elevated bed with arms folded
and knee flexed at 90°. The lower end of the dynamometer
force pad was secured with a belt over the ankle joint. The
QIS was measured 3 times on both sides under maximum
effort. The maximum values were averaged and divided by
the body weight (QIS; N/kg).

Assessment of the decline in skeletal muscle
strength

Decline in skeletal muscle strength was determined accord-
ing to the algorithm of Manini et al. and Uchida et al. [8, 10],
which uses low grip strength and low QIS as positive indi-
cators of skeletal muscle weakness. Low grip strength was
defined as <28 kg in men and < 18 kg in women, according
to the criteria of the Asian Working Group for Sarcopenia
[12]. A low QIS was defined according to the predictive
values of QIS for low grip strength, as described below.

Evaluation of outcomes

We obtained perioperative information, including the type
of operation, operation time, cardiopulmonary bypass
time, mechanical ventilation time, postoperative com-
plications, length of intensive care unit (ICU) stay, and
postoperative progression of rehabilitation. Postoperative
complications were defined according to the Society of
Thoracic Surgeons General Thoracic Surgery Database
guidelines [13]. Pulmonary complications were defined
as the presence of any of the following postoperative con-
ditions within 30 days post-surgery: initial ventilatory
support for > 48 h, reintubation for respiratory failure,
pneumonia, or atelectasis. Postoperative cardiovascular
events were defined as events requiring direct current
cardioversion, catheter ablation, percutaneous coronary
intervention, intra-aortic balloon pumping, percutaneous

cardiopulmonary support due to postoperative circula-
tory collapse, and catecholamine restart or dose increase,
as well as events, such as cardiac tamponade with peri-
cardiocentesis. Infectious complications were defined as
the presence of wound infection, abscess, sepsis, or other
infections requiring antibiotic use within 30 days after sur-
gery. Postoperative delirium was defined using the Japa-
nese version of the Confusion Assessment Method for the
ICU [14]. The indicators of postoperative progression of
rehabilitation were the 1st day of sitting on the edge of the
bed, 1st day of standing, and 1st day of walking.

Progression of postoperative rehabilitation

All patients were provided rehabilitation exercises by physi-
cal therapists, based on the physician’s order, preoperatively
to discharge. The rehabilitation program was conducted
according to the Japanese Circulation Society guidelines for
the rehabilitation of patients with cardiovascular diseases
[15]. The early postoperative rehabilitation program started
in the ICU and included getting out of bed, standing at the
bedside, stepping at the bedside, and walking. Moreover,
postoperative rehabilitation was performed with individual-
ized program planning and modification according to each
patient’s physical function status, and a program was con-
ducted to increase the exercise intensity in stages.

Statistical analysis

The normality of the variables was assessed using the
Shapiro—Wilk test. Continuous variables are expressed
as mean + standard deviation. Categorical variables are
expressed as numbers and percentages. First, the predic-
tive value of QIS for low grip strength was analyzed using
receiver operating characteristic (ROC) curves, and the cut-
off value for low QIS was defined according to the Youden
index for men and women. Next, the patients were divided
into a group with (DS group) and without (non-DS group)
DS, and the relationships among clinical characteristics,
preoperative physical function, intraoperative findings, and
postoperative outcomes were compared. The clinical char-
acteristics between the two groups were compared using the
Mann—Whitney U test, Fisher’s exact tests, and unpaired
Student’s 7-test. Univariate logistic regression analyses
were performed to evaluate the association between various
prognostic factors and postoperative pulmonary complica-
tion occurrence [16, 17]. The factors in univariate analysis
showing P <0.10 were entered into a multivariate logistic
regression model. Statistical significance was set at P <0.05.
All analyses were performed using SPSS software (IBM
SPSS Statistics 25, IBM Japan, Tokyo, Japan).
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Results

The predictive value of QIS for low grip strength was
analyzed based on ROC curves (Fig. 2A, B). The area
under the curve was 0.793 (95% confidence interval [CI],
0.692-0.894) in men and 0.728 (95% CI 0.572-0.884) in
women. The predictive values of QIS for low grip strength
were 5.35 N/kg in men and 4.40 N/kg in women. There-
fore, the cutoff values of low QIS used in the assessment of

(a) Males
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QIS 5.35 N/kg
Sensitivity 71%

Specificity 72%

Highest J value 0.43

AUC=0.793 (95% CI: 0.692 — 0.894)
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02

00
00 02 04 06 08 10

1 - Specificity

skeletal muscle strength were 5.35 and 4.40 N/kg in men
and women, respectively.

The flow diagram of skeletal muscle strength assessment
using the criteria of Manini et al. [8, 10] is shown in Fig. 3.
In the total study population, 58 (46.4%) patients had low
grip strength; 42 (33.6% of all the patients) of these had
low QIS.

The clinical characteristics of the patients in the DS and
non-DS groups are shown in Table 1. Of the 125 patients, 42

(b) Females

10

08

> 08
= QIS 4.40 N/kg
= Sensitivity 64%

a Specificity 65%

» 04 Highest J value 0.29

AUC=0.728 (95% CI: 0.572 — 0.884)

02

00
00 02 04 06 08 10

1 - Specificity

Fig.2 Receiver operating characteristic curve of the predictive value of quadriceps isometric strength for low grip strength. a Males; b Females

Total sample(n=125)

Males(n=85), Females(n=40) > Cutoff values: Males 28kg, Females 18kg

Measure Grip Strength(n=125)

Low Grip Strength

Preserved Grip Strength

(n=58, 46.4%)

(n=67, 53.6%)

Measure Quadriceps Isometric Strength(n=58) Non-DS
Cutoff values: Males 5.35N/kg , Females 4.40N/kg

Low Quadriceps Isometric Strength
(n=42, 33.6%)

Preserved Quadriceps Isometric Strength

(n=16, 12.8%)

DS

Non-DS

Fig.3 Flow diagram of patients divided into the decline in skeletal muscle strength (DS) and non-decline in skeletal muscle strength (non-DS)

groups
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Table 1 Patient clinical

o Variables Overall DS group Non-DS group p value
characteristics
(n=125) (n=42) (n=83)
Age (years) 68.7+10.8 77.1£5.1 66+10.8 <0.01
Female (n, %) 40 (32) 18 (43) 22 (27) 0.06
BMI 21.8+3.3 23.5+3.6 21.3+3.1 <0.05
Smoking status (former or current, n, %) 72 (58) 21 (50) 51 (61) <0.05
Hypertension (n, %) 76 (61) 32 (76) 44 (53) <0.05
Diabetes mellitus (n, %) 45 (36) 16 (38) 29 (35) 0.66
Dyslipidemia (n, %) 57 (46) 19 (45) 38 (46) 0.95
Dialysis (n, %) 14 (11) 8 (19) 6 (7) <0.05
COPD (n, %) 18 (14) 7(7) 11 (13) 0.61
eGFR (ml/min/1.73 m?) 55.8+23 46.9+24.9 58.7+21.7 <0.01
Serum albumin (g/dl) 4+04 3.8+£0.2 4+0.5 <0.05
NYHA class /II/II/IV 24/61/27/9 9/17/12/3 15/44/15/6 0.61
LVEF (%) 50.2+9.6 529+8.1 49.3+10 0.60
LAD (mm) 41.7+8.2 41.6+5.8 41.7+89 0.68
Japan SCORE (%)
Operative mortality 27+2.8 3.7+23 24+29 <0.01
Major complications 13.2+8.1 16.4+6.6 12.1+8.3 <0.01
Grip strength (kg) 27.4+104 17.4+6.2 30.7+£9.3 <0.01
Quadriceps isometric strength (N/kg) 52+1.7 33+1.1 6+1.4 <0.01
Barthel index 94.5+13.7 91.5+13.8 95.5+13.7 <0.01

Continuous variables are presented as mean =+ standard deviation. Categorical variables are presented as

numbers (%)

BMI body mass index, COPD chronic obstructive pulmonary disease, DS decline in skeletal muscle
strength, eGFR estimated glomerular filtration rate, LAD left atrial dimension, LVEF left ventricular elec-
tion fraction, NYHA New York Heart Association

(33.6%) and 83 (66.4%) were in the DS and non-DS groups,
respectively. Patients in the DS group were significantly older,
had higher rates of hypertension and dialysis, and higher BMI
and Japan SCORE than those in the non-DS group. Patients
in the DS group also had a lower eGFR and preoperative BI
than those in the non-DS group. Furthermore, patients in the
DS group had significantly higher mechanical ventilation time,
length of ICU stay, and postoperative pulmonary complica-
tion rates. The postoperative progression of rehabilitation was
longer in the DS group than in the non-DS group (Table 2).
Table 3 shows the results of the univariate and multivariate
logistic regression analyses for the risk factors of postoperative
pulmonary complications. Multicollinearity was not observed
in this analysis because the correlation coefficients of all the
variables were < 0.6. Logistic regression analysis adjusted for
age, eGFR, Japan SCORE, operation time, and cardiopul-
monary bypass time revealed that DS was a determinant of

postoperative pulmonary complication occurrence (odds ratio
4.26,95% CI 1.63—11.14, P<0.01).

Discussion

In the present study, we have clarified the relationship
between preoperative DS, the main symptom of dynap-
enia, and postoperative pulmonary complication occur-
rence. To the best of our knowledge, no previous study has
investigated the relationship in patients undergoing cardiac
surgery. Our results suggest that preoperative DS is an
independent risk factor for the development of pulmonary
complications after cardiac surgery.

There are several mechanisms underlying the asso-
ciation between preoperative DS and postoperative pul-
monary complication occurrence in patients undergoing
cardiac surgery. Various factors may be involved, such as

@ Springer
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Table 2 Operative variables and

Variables Overall DS group Non-DS group p value
early outcomes
(n=125) (n=42) (n=83)
Type of operation (n, %)
Isolated CABG 56 (45) 19 (45) 37 (45) 0.631
Isolated valve replacement or valvuloplasty 53 (42) 16 (38) 36 (44) 0.631
Complex surgery 16 (13) 7(17) 9(11) 0.631
Operation time (min) 398.5+95.4 382.2+100.4 403.8+93.8 0.705
Cardiopulmonary bypass time (min) 188.6+86.4 175.8+104.8 192.8+79.9 0.472
Mechanical ventilation time (/) 289+32.3  38.3+33.7 25.8+31.5 <0.01
Postoperative complication (1, %)
Pulmonary 46 (37) 26 (62) 20 (24) <0.01
Cardiovascular 29 (23) 19 (45) 10 (12) <0.01
Infections 20 (16) 14 (33) 6 (7) <0.01
Delirium 24 (19) 20 (48) 44 <0.01
Length of ICU stay (days) 3.6+19 39+1.6 3.6+2.1 <0.01
Ist day of sitting on the edge of the bed (days)  3.8+1.9 44+1.7 37+19 <0.05
Ist day of standing (days) 42+138 46+1.7 42+19 0.114
Ist day of walking (days) 53+23 5.8+2.4 52+24 <0.01

CABG coronary artery bypass graft, DS decline in skeletal muscle strength, /CU intensive care unit, non-
DS non-decline in skeletal muscle strength

Table 3 Logistic regression

” - Variable Univariate model Multivariate model ?

analysis of postoperative

pulmonary complications OR (95% CI) pvalue  OR (95% CI) p value
Age 1.04 (1.00—1.08) 0.047 1.02 (0.97—1.08) 0.42
Sex 1.67 (0.77—3.60) 0.194
Smoking® 0.66 (0.38—1.15) 0.146
COPD 1.45 (0.53—3.99) 0.469
eGFR 0.98 (0.96—0.99) <0.01  0.99 (0.97-1.01) 0.219
Japan SCORE (operative mortality) 1.22 (1.09—1.37) <0.01 1.29 (0.99—1.68) 0.058
Japan SCORE (major complications) 1.06 (1.02—1.10) <0.01 0.94 (0.85—1.03) 0.167
Operation time 1.01 (1.00—-1.01) <0.01 1.01 (1.00—-1.01) 0.051
Cardiopulmonary bypass time 1.00 (1.00—1.01) 0.056  1.00 (0.99—1.08) 0.307
Decline in skeletal muscle strength 5.12 (2.23—11.40) <0.01 4.26 (1.63—11.14) <0.01

CI confidence interval, COPD chronic obstructive pulmonary disease, eGFR estimated glomerular filtra-

tion rate, OR odds ratio

2Adjusted for age, eGFR, operative mortality, major complications, operation time, cardiopulmonar
i) g P Y. Yy p P P y

bypass time

mo. in . Tormer or current versus never
bSmoking: f t

the decline in physical function induced by skeletal mus-
cle weakness, comorbidities that are associated with the
development of postoperative pulmonary complications,
and malnutrition. DS is a well-known risk factor for exer-
cise intolerance and decreased physical function. Low
preoperative physical function induced by skeletal muscle
weakness, in turn, is reportedly a risk factor of postopera-
tive pulmonary complications, such as pneumonia and a
delayed withdrawal of mechanical ventilation [17]. Addi-
tionally, patients with cardiovascular disease often present

@ Springer

with preoperative malnutrition, which is associated with
DS and with the development of postoperative compli-
cations [18]. Frailty and sarcopenia, which are the main
symptoms of skeletal muscle weakness, have also been
shown to be associated with postoperative complications
after surgery for other diseases [6, 7, 19].

From the above, it is clearly necessary to stratify
patients with DS before cardiac surgery and establish an
appropriate cardiac rehabilitation program according to
their individual physical function and risk profile, taking
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into consideration the risk of postoperative pulmonary
complications, which may prolong the rehabilitation
period.

In this study, 42 (33.6%) patients had DS before cardiac
surgery. DS is reportedly present in 24.0%-31.3% of com-
munity-dwelling elderly persons [20, 21]. Additionally, in a
study of 4,192 patients with cardiovascular disease, Uchida
et al. found that 33.6% had DS [10]. Patients with cardiovas-
cular disease are more likely to develop DS than community-
dwelling older individuals [22]. These findings are similar to
our results in patients with cardiovascular disease.

In this study, we assessed preoperative DS by evaluating
the grip strength and QIS in patients undergoing cardiac
surgery. These parameters are highly useful in clinical set-
tings because they can be measured easily with relatively
inexpensive equipment. Recently, dynapenia has been recog-
nized as a disease concept that refers to age-related skeletal
muscle weakness. Dynapenia also encompasses sarcopenia.
Both conditions are associated with a decreased quality of
skeletal muscles, decreased physical function, and short-
ened survival rate; moreover, both conditions reportedly
have similar effects on various outcomes [23]. Nevertheless,
dynapenia (with normal skeletal muscle mass and skeletal
muscle strength decline) is more closely related to a decline
in activities of daily living and mortality than sarcopenia
(with loss of skeletal muscle mass and skeletal muscle weak-
ness) [24]. However, patients with cardiovascular diseases
who are prone to fluid retention may be high-risk patients
postoperatively who are difficult to identify based on the
sarcopenia criteria. In our study, patients in the DS group
had a significantly higher BMI and a higher rate of postop-
erative pulmonary complications than those in the non-DS
group. Therefore, it may not be possible to predict the risk
of postoperative pulmonary complications using sarcope-
nia criteria alone. Care should be taken with patients who
demonstrate DS in whom sarcopenia cannot be identified.
In such patients, cardiac rehabilitation should be performed
after predicting postoperative progress and risk.

A preoperative assessment of DS could be used to iden-
tify patients with a high risk of postoperative pulmonary
complications, which is an important factor in prolonged
postoperative rehabilitation. These results suggest the
importance of a preoperative assessment of skeletal muscle
strength in patients with cardiovascular disease scheduled
for cardiac surgery; this assessment may help promote a
comprehensive approach to patients at risk of postoperative
pulmonary complications, indicate the need for preoperative
intervention, and allow for the prediction of postoperative
prognosis.

This study had several limitations. First, this was a retro-
spective study conducted at a single center with a small sam-
ple size, which may not reflect the general population of car-
diovascular surgery patients. The possibility of measurement

bias must also be considered, since the measurer and patient
were not blinded. Second, we excluded 97 patients in whom
preoperative evaluation was difficult, which may have led to
selection bias. However, there was no difference in patient
characteristics between the included and excluded patients;
thus, their exclusion did not have a significant impact on
the results of this study. Third, due to the small sample size,
other confounding factors could not be adjusted because
of the possibility of overfitting. Fourth, compared to the
expected progress described in Japanese guidelines, the
patients in this study exhibited a tendency toward prolonged
rehabilitation [25]. However, our cohort had a particularly
large number of dialysis patients, and high rates of coexist-
ent chronic obstructive pulmonary disease. In addition to
the long operation time at our institution, these factors may
have contributed to the large number of cases in which it
was difficult to operate. Lastly, preoperative skeletal muscle
mass assessment was not performed; hence, patients with
a decline in skeletal muscle strength in the present study
may have had an overlap with sarcopenia. Further studies
considering the abovementioned limitations are needed in
the future. Moreover, it is necessary to create a perioperative
rehabilitation protocol that considers preoperative skeletal
muscle strength, and to evaluate whether the predicted pul-
monary complications can be prevented for perioperative
rehabilitation.

In conclusion, preoperative DS was an independent risk
factor for postoperative pulmonary complications in patients
with cardiovascular disease. Preoperative skeletal muscle
strength may be an important clinical indicator for predicting
the prognosis of patients from post-surgery to discharge and
for planning postoperative rehabilitation programs.
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