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The Systematic Review Focused on the Characteristics of Muscle
Co-contraction Activity During Walking in Older Individuals
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#F1 Review results of muscle co-contraction during gait

No.  Author (year) Participants (males/females) Walking assessment protocol M;:;Zes Results MCo
1 Ortega et al. Older adults: n=12 (6/6) ‘Walking at 1.3 m/s on a motorized treadmill at (thigh)  Thigh:

(201 5)36) age: 74.7+3.1 years six different slopes (0%, 1.5%, 3.0%, 45%, 6.0%, ~ VM/BF  Across the range of slopes, older adults activated co-contraction about the
Young adults: n=13 (6/7) 7.5% grade) for a 7-min trial per slope VL/BF  thigh 25% more often than young adults did.
age: 22.3+3.7 years (shank)  Shank:

TA/SOL  Co-contraction about the shank was similar between young and older
TA/LG  adults.
2 Chandranefal  Older adults: n=19 (9/10) Walking along a 3-m walkway at a self-selected (thigh) ~ Thigh:

(2019)*” age: 74.4+6.0 years speed VL/BF  Greater (17%-29%) thigh muscle co-contraction in older adults compared
Young adults: n=20 (11/9) Performed barefoot (shank)  with young adults during the swing phase of walking.
age: 25.7+4.9 years TA/MG  Shank:

No difference in muscle co-contraction at the shank.
No difference in muscle co-contraction at the thigh and shank in males and
females during walking.

3 Leeetal Older adults: n=16 (7/9) Walking along a 6-m walkway at a self-selected (trunk) ~ Trunk:

(017 age: 76.8+3.4 years speed RA/ES  Older adults had a significantly decreased CL,,,. (RA/ES; RA/MF) than
Middle adults: n=15(8/7) ‘Wore own athletic footwear RA/MF  middle and young adults did. (stance/swing phase)
age: 53.7+2.5 years (thigh) ~ Thigh:

Young adults: n=15 (8/7) GMED/  Older adults had a significantly higher CI(high (RF/BF; VM/BF; GMED/
age: 24.2+2.7 years ADD  ADD) than young adults did. (stance/swing phase)
RF/BF  Shank:
VM/BF  There were no significant differences in Clg,,  (TA/MG) based on age.
(shank)  (stance phase)
TA/MG  Older adults had a significant increase in Cly,  (TA/MG) than middle
and young adults. (swing phase)
4 Mak et al. OF:n=37(7/30) ‘Walking along a 6-m walkway at their natural (thigh)  Thigh:

(2019)39) age: 70.7+5.0 years pace under three attentional focus conditions: RF/BF  Across all three conditions, co-contractions were greater in OF compared
ONF: n=97 (33/64) (1) internal (focus on your lower limb (shank)  with ONF.
age: 70.1+4.7 years movement) TA/MG  Across both groups, co-contractions were greater in the control condition

(2) goal directed (focus on movement effects) relative to the internal condition.
(3) control (no specific instructions) Shank:
Across all three conditions, co-contractions were greater in OF compared
with ONF.
No significant differences were observed between all three conditions in
ONF.
OF demonstrated significantly greater co-contractions during internal
condition compared with goal-directed condition.
5 Loetal Older adults: n=>56 (13/43) ‘Walking along indoor hallway for 90 seconds (shank)  Shank:
(2017)’10) age: 85.4+59 years under two conditions: TA/LG  There was a significant and positive association between co-contraction
(1) normal walking (NW) and age in the stride and swing phases during the normal walking and in
(2) dual-task walking (DT) the swing phase during the dual-task walking.
(verbally performing serial subtractions of 5 Stride and stance co-contraction levels were inversely associated with gait
from 500) speed during the dual-task walking but not during the normal walking.
Stride co-contraction levels were positively associated with stride time
during the dual-task walking.
6 Hallal et al. Older women: n=18 Walking on the treadmill at their self-selected (thigh) ~ Thigh/Shank:

(2013)41) age: 65.33+3.14 years pace for 3 min under two conditions: RF/BF  Older women increased co-contraction of thigh (VM/BF) and shank (TA/
Young women: n=17 (1) normal gait VM/BF  GL and TA/SO) stabilizer muscles during both gait conditions as com-
age: 21.47+2.06 years (2) apprehensive gait VL/BF  pared with young women.

(shank)  Thigh:

TA/SOL  Co-contraction of thigh muscles was higher during apprehensive gait than

TA/LG  during normal gait in older women and young women.
Shank:
No differences were observed about the co-contraction of shank muscles
during apprehensive gait and normal gait in older women and young
women.

7 Rudolph et al. Older adults: n=14 (4/10) ‘Walking at a self-selected speed along a 9-m (thigh)  Thigh:

(2007)’12) age: 68.8 years walkway for 10 trials LQ/LH  There were no differences in muscle co-contraction among older and mid-
Middle adults: n=15 (8/7) LQ/LG  dle and young adults, although only the knee osteoarthritis group showed
age: 49.2 years MQ/MH  higher co-contraction than young adults in the LQ/LG and MQ/MG muscle
Knee osteoarthritis: n=15 (8/7) MQ/MG  pairs. No differences were observed between subjects with knee osteoar-
age: 49.2 years thritis group and age-matched middle adults.

Young adults: n=15 (7/8) Although there was no statistically significant difference between any MCo
age: 20.6 years pairs, older adults had a higher tendency than young adults, similar to the
knee osteoarthritis group.
8 Peterson et al. Older adults: n=14 (6/8) ‘Walking along a 10-m walkway at preferred (thigh) ~ Thigh/Shank:

(2010)43) male age: 72.7+5.3 years walking speed VM/BF  Older adults reflected significantly higher co-contraction than young
female age: 69.9+2.3 years ‘Wore own athletic footwear VM/MH  adults about the thigh but not the shank.

Young adults: n=14 (6/8) (shank)  Total co-contraction index was also larger for older adults.
male age: 24.7+2.9 years TA/SOL
female age: 26.4+2.8 years TAMG
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%1 Review results of muscle co-contraction during gait (Continued)

Muscles

No.  Author (year) Participants (males/females) Walking assessment protocol pairs Results MCo
9 Nagai et al. Older adults: n=46 (10/36) ‘Walking trails at their preferred speed over a (shank) ~ Shank:
o11)¥ age: 82.0+7.5 years 12-m walkway TA/SOL  Older adults had significantly higher Cl, . than young adults did for
Young adults: n =34 (14/20) gait.
age: 22.1+2.3 years
10 Beck et al. Older walkers: n=15 (4/11) Walking on a dual-belt treadmill for 7 min at each  (thigh) ~ Shank:
(2018)45) age: 68.9+3.0 years speed VM/BF At 0.75 m/s, stride Cl,, .\ was 16% greater in older runners compared
Older runners: n=15 (10/5) (0.75,1.25, 1.75 m/s) RF/BF  with older walkers.
age: 68.9+4.7 years (shank) ~ Thigh/Shank:
TA/SOL  No other CI(hlgh/shank was statistically different between older walkers and
TA/MG  older runners.

RA: rectus abdominis, ES: erector spinae, MF: multifidus, GMED: gluteus medius, ADD: adductor longus, RF: rectus femoris, BF : biceps femoris, MH: medial hamstring, LH: lateral hamstring,

VL: vastus lateralis, VM: vastus medialis, LQ: lateral quadriceps femoris, MQ: medial quadriceps femoris, TA: tibiallis anterior, SOL: soleus, LG: lateral gastrocnemius muscle, MG: medial gastroc-

nemius muscle, OF: older fallers, ONF: older nonfallers, CI: co-contraction index.

%2 Newecastle-Ottawa assessment for case-control studies

Selection Comparability Outcome
Author Year Total (/9)
1) 2) 3) 4) 1 1) 2) 3)
(DOrtega™ 2015 * * * ok * * 7
(@ Chandran®” 2019 * * * * * * 6
(Lee™® 2017 * * * * * 5
@ Mak™® 2019 * * * * *k * * 8
®Lo" 2017 * * * * * * 6
(® Hallal"? 2013 * * * * * * 6
(D Rudolph®? 2007 * * * * * * * 7
Peterson™ 2010 * * * * *k * * 8
©®Nagai?? 2011 * * * * * * 6
1 Beck™ 2018 * * * * * * 6
4. PGSR (KD 3) shank

1) trunk

ERENE DOBATHE O trunk ® MCo 13, Z4EH & KL
HEIR R R 2R S 1Y 5o 72,
2) thigh

i OBATE O thigh D MCofilild, #4EH & L
HECHCIED SRV VD o, BEHLE
W B CRMEHIIC A B 2 2 W ASE R L 0 S
CTHMEROWMET 1R Horze T2, MY X
D HiE DA TIX, FRVMEENTH 2 HPafERE & 2%
BEHiHE (knee osteoarthritis : BLF, KOA) B Tl3f
BREAIZ D 5 7228, HEH LI L KOARETO A
HELRBORETH 72 EHICMMoMEOHEL L
TIEBERBROA I L B S EHomE s 1mY 50,
older non-fallers (¥z Bl FEER A e Wi E) £ 1 b older
fallers (fRBIREERDSH % i E) CTHEICEHVWETE TH -
Too Fo, AN - EEPEEOENIC X A A B oS
L1 H ., older walkers (B O 2 i AV AT D A
EEE) Eolder runners (Y a ¥ v 7 2R LT 5 EE
) BCHEREIECETECTH - 72,

EENE O BT O shank D MCoflilZ, HEZ L HE %
ZALIRE GG 23550 5 P L EaER L ) L HEICE
WIS VW 5o EWREOWEE LT, il
¥ MCo iz 4 &% IE DM oM A 14 Y, sl
HEEZ X 2 S OWmEH 18 % U older non-fallers
£ 0} older fallers THEICEWHETH o720 T2, &
i EHFEOEC I L 2 EIHEMoOmE L 1EY &
) 0.75 m/s DIEVHATHE D A, older walkers & U 3 old-
er runners CH BICHWHRETH o 72,

4) trunk/thigh/shank oA} B a1

SOV 2 —kERTIE, SRBENTORGETALE O

X BIERPE IS D W COMAME R 5 Kl e 22 o 726

Z =

KYAFT 4 v 7 LE2—%ei%, IEozibic &
) MR AL T OB CAEKRN OB DA U miE
DHATIREMCo \Z BT B Gl R 3B 5 D ZEAL D Fe
HHL. 2LTC, MEOEIC X 2 FEiE o &7
MCo kW8 7 — ¥ ZAL OB A 2, WlE O AT
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MColZ BT B & GFll - IO FEBICHSGTHZ L %
HiE Lz SHOL Y 2 =R T, BiliE ORI
MCo DI D WT, WL D2 DRI 2 5 h
720 BRI LE - AT & R AT O trunk @ MCo
M, T MCo TE WA A A b Nz T
T FE I thighdMCos3 % £, shank— kDGR T
X7 h o 7z, IRBEIREERO B % & ik T I3 thigh/shank T
EBAL T O T MCo 2% W AT 2 7R L 720

SR EBAL A D AATHEMCo L ¥ 2 —#E E DO AR B W
T, BB DOHITHO trunk DMCo 2T 5 L ¥ 2 —#F
ROMRIE, EEL LV RCERZR LAY BT
£ TIE, BRI O trunk O EEFH O TIX, trunk @
REEeFR LERY 27 Fmeue shz®, 2L
T, #Y 7% trunk © MCo 25BN T ¥ R & RATRIR % 5
WHEWELTUEYY, SEOL Y 2 —RE0HE
TlE, HEEZOBITEO trunk ® MCo 7S, #EH - H4E
WAL D DL, IR T MCo THINE M T -
7239 F 72 HBATHED trunk D MCo I F1&, TR S
LLMBLTWAY, ChoomR LY, mlkE Tl
FATHFICB W T, trunk ® MCo 2 <, trunk D %2 @ MK
TAaEM SN, TORMEE L TFEMCod¥EMIZ & % H#i
TEROERME O WIS DM HEZR S 7z,

i O BRATHE O thigh O MCo lIZ [ § 5 L ¥ o —f54
DM, BHEFE LY SCEITER L7z, BT )
EHTIE, SR OIRBRREBRE IZIEMEREIMK L, KT
OO ME I B TREHHEOWMA L HEL, Zhz
W5 72012, 470 thigh O MCo A5 A - 72 & i 49
LT\ 5%, Pereira ® DWIFETH, BEMHHH: (RF, VM, VL)
SR (BF) O L~V 0 MCo ASBEAR T B EE DAL T &
B LTV Y LTz, SEOLE 2 — iR
T, HEE ORI thigh®MCold, HEH LD E
W E DS BRI IET & o AL S i,
Z D72, FEHEEE L, B ATHF S thigh ® MCo3g i X
0, EERFOMEMEILELEN Y, BEEEE OB
AIEL & B IRATR O 2B SR O IE % X > T
b eI NIz,

EhE O HATHE D shank D MCo lZBIT 5 L ¥ 2 —fE 5
DL, BHEFHE LKL —FROFRTIE 2D o 7298,
HRBIREER D B 5 HEE TR WIFET R 2R L7, 61T
WZE T, W& ICB 2B X O BHRY 7 L )
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bilitation, Gifu University Hospital

F—7— F R, BRI, BEME, T ReT T

v A
AKXz Zz7 VA 547 aFY X [FR40
@ @ BB 54 & > 20 F A S 2 T,
© 2024 HATIE 2 A

NTOARVIRIIZBWTIE, HSRELFER§ 2 Bl
BTN AT, OABEHBIZ X 5 HEMY oREEMED
BRSNS,

AR TIEBOA & EOAIZHEE L T T4l H iz 2k )
WRBELC ABE L7z BB DA 2 & B Btk & e 721
Mo HFERE IO WT, 0AR A T4 iy (Total
Joint Arthroplasty : LAF, TJA) (B % Bl O BLIK
LR H DR THERD,

OA (ZX} 9 ZEFEEEDINR

1. B OA B X O OALZxd 2 BRAIEE D BUIR

B OA LT3 2 Blfffe ik & LTI o imply - RO
T ik (Range of Motion : BLF, ROM) #7 - AATHE -
HRFEE) - EIGIREEORAEREIFER S NS 25, K
WA X o TRIFIRAE AT R0 A\ T B B 4 & 462485 (Total Hip
Arthroplasty : PA'F, THA) %o P28 IRE L 5,
THABRIZBWTIX, 7 = h ISR > TR
HER S, B DS L FB R L GEBPER L oM
R FREES & OB B ET B 2 BHHATD 2 5 v
H# A 1G81E (Activities of Daily Living : BL'F, ADL) @
BT, %O OISO S 4 0 BF 26 U7z AR THRE
DBUETHLESNTVS Y, JEOA Tk Kellgren-Law-
rence 77 H 1 1~2Tld, PRAFEEE & L THSPHEAER
SN Do WA RIBRDYBE R 7 ) B iR ARE - ROMAE -
FHFRD  RTHY - ARZREHFOHAI BTSN
5%, AL RIS & o TN T MBI 4l 3248 (Total
Knee Arthroplasty : L'F, TKA) %50 Pk 0 ®IN b
Hoasd,

2. [ OA ~DFR2EFREA A RN F

B OA ~ D B Z2 58 24 A2 & BB RSO W T,
BROL ZABOAZE LY F Y AN T4 H 5 bITT
TR0V, 7 v 7 AfLIEGER (Randomized Controlled
Trial : AN, RCT) (2 & 5 F#H FINFZE0E 2% e Tk &
WE LTS, BOA DRI AR (T
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EEYFERE, b L IIET L+ EE LR 13684
T, TN LAIREE LCUEROER S B &
ZH & o H 31 2A1L (Global Rating of Change Scale) 7%
v b7z, BEHEMNATOWRHEEOEE (S
) 1X324% TH o720 HHEMEID D 123 L ToOFH
HWT-& LT, FlloRRIEE, REROFR 2514
K, 40mBITT X M AS2BIMLLT, 58T, ME
Wi AT610 L Lo 5 R85t S iz, K TFHIRT %A
L TG odsEodla Bk HERESR)
&, R o B B BTG T 42%, SEAR O HEfi R R A3 1 4F S di
T72%, 40mAATT A FAS2B59W LT T54%, 58/UT
T61%, MBI AS6/10LL ECT69% TH o720 — T
Ko BRI H 0 125524 L WG oJRgeEE 0 &
(BEEp ) 1391% B WERTH Y, 202 L3
W OWe B 2 A L T\ 5 H TITBEIC X 58055
BENEVW) T EZRLTWVE, TNHD5HFD)
H1DLBB TR FAHRTARVES, 2F D IFRVER
L% BNTH—D b R WIGE ISR S R OND
WRETEIZ 1% R TH Y, 2 TLLENSTIEE 5 L 65%,
SWFLLLTIX99% UL L ofifs & % 5, & 512 Cochrane
review TO X ¥ 7F Y L AZBWT S, K, SRk
ook UGB (W s, ROMARE, AediE
o) A AOMFERIEB X ORI HE 3~64 H) 2978 &
ncwz o,

DiE® X 9 1CRAFHRE & LT OA LA $ 2 i Bhile ik
DOMEBLE TV AR=ZATHLNE > TETWVS
B, 1E 72 U CHEEE I T % [ S 2 5 B o R AT
HHLOMPEV)EERPFENPT LN D, ZTHITH LTI
BeOA B H# % BB L 2RCTAE 2 Tl hTw
W, ZOWRICE D LERRERL 2 b o — VR
TTHAMRATE N5 T TOMM (i) 13 Fh2Fhs54
EL354ETH Y, THAWE DO Y — FI1X056 (95%
XA © 032~096) THhH o720 2 F ) EHPEICL D
THAZ 4% M CTE/-Z L e BT 5, 2O L HITH
ST R B AR AR S L TN 2., THA o [ 58
LB THDL I EITRENT WD,

3. EOA DB AR R
ROANDFAFE DR RIZ OV T, HEIBRA LR
HiES2 4y (Osteo Arthritis Research Society International :
PLF, OARSD) #%20084EICARBHL72H A4 K94 Y TRE
NTBY, HAEEIFF 2 (The Japanese Orthopaedic
Association : PLF, JOA)  OARSIO # A KT 4 Y2
DEHARANMEEG LZEOAT A K74 % 20114E12
HRLTWD, MHA FT A4 2 TIEOAIIHT % B
T L Oy - ROMBY - AHEEES D3O
SFLveShTes P EEEEOIEE, JoA
DWPEOAF A KT 4 ¥ T% (95% EHIX[H : 88~100),

OARSI T96% (95% 12 #HIX [ : 93~99) &, JEdEyik
OFTHEBEENFEHITHVIHA Lo Twd, FFICH
R E) & ) RS 2 L BT R T oA
HHOHTHBEDO ORI PR L 2> TV D LD T
B Th s,

OARSIIZ 2014 4E IZEOAICBH B2 A K54 >~
ERELTOD W, ZOKITRTIE, BUILO0A DA
M, PEAFRE CREVRIW - WIUE - A4 - {40 i - O
e - 9O - IR X B IR BB O I L -
TREDPABZ T SN, BES L ZiRMEE % 3Bk (JE
B,ORH, JEHESR) TSI T b, BT R
2 HOER - HEBLUTHEIIOWVWTE, YATY
TAvZLE2—BXOAZ T F) ¥ ADORRICEOIN
TRHiiZs 2 ENTBY, IhsoEH WIS B
DOADAER X OBHAEIE DA IR b & ¥ [HEsE | &
DOFlli % 52\ TWwho & L T20084E D OARSID 7 A F
S A4 VLB EEREIEOAINT 5 H 5 W S ihE
HHOHPT, HERWRENH NI EITREINT NS,

E 51220194 ICOARSIHIZ JEOA B L U OAICEI 3 %
RHAA K4 V2 RELTUL Y, ZORHKT
(I HEIR S O ISR — [ 2 e LT
BRWHESE] L SN T D, BAERMICIZOANDIRH &
L CHRELE, BB EB L CRREIENPORETH
LEHWENTEBY, ISP EIEDHEIIX
Ik ENTVwE, ZBEREHEICOVWTIE, O0A
DHATIRRER LV 7 7 7 JC BT 2 WHHd A, GHR)
BAOHI X R IF 2T EPEFH IR TS, bk
AT OANDIE LI i & LTS, B & B
BBED2ODANPETFLENTWS, % BROAICKHT S
HHPEIZOVWTIRTE T ¥ ZADBUH S0 72 Gk
PoANTEBY, —HoEHE (Body Mass Index=30 kg/
M) LBV TORMEIRI NS L) T E ko7
(Level 2)o ZD X 5 IZEOAICEI L Tid, PR &I
B, %L OIEMRBEOFIENANA KT L v R=ZT
RENTWS,

F7-OATHIKOA & FEL, HEFENMALLETF
07 10 38 0 S AR X T 219 EOA B %207 1 %
R E L7WgETlE, M2 RoXMBAETEICL )R
FZRINOLVE (BMFEFPRKEVIEEEE) ~N5HELTW
%o L CHEBHEE L LTI B RMHE L ROMBH %
R—AIZHH A4 AR—ZATERTL LHIFEL, P
377 HEEHZ LTWwWb, HRPHMBEIG & 2oz
D, NETIZ6% GEENFREMRBARIL94%), METIE
15% GEBDFEFRRBEER1E85%), IV~V TIlL61% GEB)HE
EHEBERIE39%) T o 7o F 72 B IEE MK BERE B
H AT AV L 5 23 28 T g B B0 i 8 i ke ) e Akt (L
T, BBAMIJOA 2 3 7) WK 70.7 1A% BREFAL
FFIZ836 MAHEICWH Lz ZOMBEHIOAZ T D
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WEFZEEEICHEDLD L TRD SNz, IV~VEDKOA
PR HEAT L72ERI TEE K BSTFMEIS & % 5 7225,
B CHIEREDTHVIT BRIk MK 2 0]
REMEAVRIZ S NG 2 & HRRGE V. 20T LIFEEE)
W79 Vv RERTLLEESRBEING, LErLEDND
FEIEFEDE < T AR 4HI DG ATEBY R & ke L, I&
i & ADLIEERRZ ML Tuwz2 s idBRELTK
&\ B BAER O BB OMGERIL825% TH - 72
25, WYL TH2BPLE) 220 7 LTw5HE
468% T o770 TOR—LLIZHH A4 XIZHTHTF
Y75 Y AT ORI AR BT 5 Bk %
22T 25 L TO—DODMETH 5,

TIA BT DBEE LD FE

1. TIADORMMNF#%

THA 3 # 0 BB T 122 C Fujita & 17 1%, &
RIEBEIIRER OREE & & HICezE L, 14ERICIRY
ZBED80~90% ~3E L, Quality of Life (BLF, QOL) 2
DVTIIEFEMEASEL 222 LTS, —
5 TKA 8 JH # 125 T Bade 5 '8 1, KERPUBEM 577,
& Ji il - {8 B ROM, Timed Up and Go Test (TUG), [
BeABET A b, 644477 A b (6-minute Walk Test :
6MWT) (X7 AERF i Tl E I L NV E THRGEL
TBEST, BEBRAOLNVETYET L2012, X
DI ZZ)NEY)F—2 g UL ETHLHZ Ll
HBLTWD, LA L7 S TKA %0 QOL ® iz >
VT, Shan b P2k B A2 T FY VAT - RO
it QOL A 2 7I3Ahiar & 0 & BiFC, 54EB O EIX
5% CTh ol b HWEENT WD, o k) ITkEr 28
HHDH %S, TIAM %I THA - TKA & 1242 BAT 72
AN D Z LA D

2. TJA Oy A BEAAHRE O R R

TIA O BLAH DAY, W OBREF 121052 532
OV TOMERRLREENTH %o Carli &2 (2RI
PR 2 4T o T THA R TKA 2 O FfE B8 QOL < 7%
RElX, T Po—UHHCHR L CEEE L2V d 5
YL Tw2e Wang &2 b EELS, A7 I3 B 570
BRI O L RREE b 0ISEET A REED S - 72
A%, ABeli (Length of Stay : BLF, LOS), QOL, #H
WCIIEEE RIS oz LTWw A, TKA Ol Fif #
LD RAWE L2 clE R L O
PRI R Z RO TV b, — 5 TR IR R B S5
ORFATRER ORM & & A L, Mgk 247
bhaholzay b a—VEHIN L TEMESL 2 L2
ELTWS (FED,

¥ 52 Enhanced Recovery After Surgery ? 443 3% 5518
L LT, TJA OB AT i B BE & itk

F1 TKAIZX$ ZATATBEE S X Bl R0 R
W (1 E R k68 B (k64 A

~17H) ~35 1) ~14F)
P O O
Wi O O
ROM O O
10 m#AT7 A b X X X
TUG O O X
AZY A S X O X
6MWT X X X
FEEe T A b O O
f B9 QOL O O
LOS O X

HR22-25) X DI, %O ay bu— L RELTHES R
WHH, X @HESNAroz0H.

TKA: Total Arthroplasty, ROM: Range of Motion, TUG: Timed Up and Go
Test, E(MWT: 6-minute Walk Test, QOL: Quality of Life, LOS: Length of Stay.

DEMEERAETSNTHEY D, wFh b EfiE <
RSN TS, MHBEEH LRE Y 70 250k
T A AR L2 R T S LR SR T Vs
W, HERRIILR L, WHOREERRT 52 LA
WE STV S, RHBERIZO VT, Mk
T, A YA CHHE OB, MEREELoORE,
SERAE Y A 2 DENE TR L, ABCHIR % i <2 &
SNTVD, SRIBIHOMETH ) AROBIRER L
HEBd00, HFREBEMTHAILEEZ b,

3. TIA DA BL2EE I DR 5

BB EE ST A K54 >0 12X % & THAM
BOYNEY F— 3 VIZEITREN, B, ROMB X
W OHLREOM EICHFHTH L L SN TEBY, 2ol
7L —FiEB (FEEORMIZESNTEY, 179 L9
\CHEIET 2) TH D, — /7 Minns Lowe & 27 XA OB
EDOEDHMLED WL B D TR\, BEeth O F R
DRNE TRV E RO 5 DI HRETH 5785, THA
BB BRI ), ROM, HAHERE, QOL O
WZBWT, LoORBRELARTH LT ELHELINTY
BLWERRTWDL, O TIXBEERICIERDH T
BT, ROMME 2 H £ 7213 1~4Mm 8 % 5~8:4
Fio72k LTW5, 72 Skoffer & 2 13 THA i o i
W’IN V== 73 W ), BREEECEICAFHTH S
D, AR ZOIEF Y 23Tk RvE LTwa,
L LARDoadoN 4 K54 »Tld, BN HAER
VAN HEZE TV T % — & —BRB o A k%2 2815 T
V5o Liebs 52 1k 2 Ll 2 M H MR A< &b
B3ME, 3R, HEW G0W) ORE THIHE LT
A= —FfFo7 B, ¥ ba— VERICH L TR
HQOL & BH LA <, RIS B3 H Lilith24F
BV CTHRBREQOLAE 2o 72 & i L T b, ik
BRSREEAEER I s B (LLF, 24B) TIZ THAM #2308
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H720 S HEHIIL T A — & —BREREE 2 E L Tw
%o 1 BHEE B ROM DS AL T d 2 i AL & 72 &
WX ICHEMmEEEEL, MARN 1008, A
fif BRI /NET,  BEREL - 60 [aldin, o AR B C 9 Ht

LTWwb, B7 v 754 NI VT A= —~DFefk
AR FEBNIZ) A >Ry MDDV T A — & — %3l
HIEIRT 5,

TKA M % BRI D W T Artz 530 13 05 /N
OB ARG L U Tl OB AR 2 F0E L 728, iy
th3~4r HWgp TN, BARBEREA S L2 L i L
T2, Fatoye 5% & TKASOBSEREM AL L 5T
3~4, HIE R TIEROM, A4 12~13 B W 5 TliE &
HARBERESHICAH TH > 2 EBRT WD, WL [H
FROFEN] THIIRI R ITFED 5 2%, RN A T 5
Th D LRI TS, DL EIZXL ) OAND B
EH Y, TIAM OB FFEEIAE & BRI OV TR
EWTHLEFTDED /R,

TIABEMEAOEEXHE (faih 5 BRE%E S
& 7-#ifH)

1. BFREDOFEY KY AN —7F 1275 4 (Rapid Recov-

ery Program : BL'F, RRP) & 27 1) = AL 8%

2[5 C A B A Al i 3 A i IR 2 AN K23 L 72 THA -
TKA ¥ 5E @ % 2 ZIMMER BIOMET 442 i ® RRP %3
AEND, TOBICEBZ~ T Ly I, FHHPY R
b, FERERER, BEMEHOSA KTy 2 (K1)
ZEAL TS, dbOETINEY F— g YEIZTH
WO, HIME O, MikOEN & RIS
DWTOEFFEE (M2) 2%EiEL, BAiShzmA
K7y 71205 T, B ATERRNIC B 3008 % 1R
Tho A N7y ZI3MHHEMEOATER L, HikdH
IR BB RO | B ISR CTH b, T LTT
M AT AR L7z BRI AT B2 i A 2 S L, #iife
AR R MR L T b,
TIAGOERG 27O Fa— L E LT, YETIEAL
BT %13 THA, TKA & HI23EBE 0 7 ) = H vz
# LTV 5, Tbrahim 5% OWETIZZ V= A VISAD
AL, TIABHE OB T % OUE & LOS O 5HHE 125
552880355 LT WA, MW XY EKEZ X
D, EREHE, ROMME, Miihisamy, STy %
BHREFEN S %0 AATIZAM A 1R & & ISR SERAT 2
R RIEM AT, THEMABTNERBITL T (K3),
BATEIEORT L L DI, iih 28 AR L X R B S M B
B, R B#hfE, AEITE, ST A5 BB RS o ADL#E
REMBL, Mk OB TRAWICERE RS2, 20
)Y BEo B AEE L L o4 AL, AR FT 3 H
W i~ 1% S ERIEE LD A TH 5 6

HELBH 2

2. HEME OB

INF CHEBEEOBEEMEIIOVWTIEF Y AN—2
THRRTELD, ZOEERIE VI LTHEEIELL
VIR TH %o BEANELZ ) = v 7 To6lEME (12+€ v
Yav)o7TuarIAaTlEU oy g izl
7 BEOEGIE50% Thob Y, FETOH
BB 075 MBI A ERRIT X SIS, 4B
Dty TaryTHSHU LEBTEZFHIEIDT 592%
T, —ELEBTETVRYP > 2HITEERD366% %5
BTV EHES ATV,

BEVPERRETO L A2 L0 X ) ITHET 5000,
BHEOMEBR O 2 ICEA SN, ZROIIKERET
N—yvarOEBEZFLEshTwEY, FHE
E OERERITITH R HE oS E R DI R 25
H4rEbNTwsO, oF )i B+ 25
REOMEE T FICEZTHIE, TReT 5V AD
b2 Bk L7200 fADNIHE % 5,

TReT7T I A%@0 b8k L TIIEFTOY
K= 1 grEpoEEy T 7 -5 g e o
B0 HCRBRERED DD T 1 — Ky 24 s
WMEINTV D, F7EEFRLEORYOID H2) & L
T, BEEHOEMRSMEL, fTH~0233I v M &
HMEINE ELTEELLRLON, EEE,LOHERTDH
b DENOADIRER N L —= v ZORLE,EZ BEIZ
DT 2 EBIIEAOITHLEE TSN L THOTK
Vv, S SHIEBICH T 2 H OBV BE I,
FFIEBEY LR L NN TIELEWIZLTETE Y T LDN—
P& T (FEOER], REE - |\l - vy Mo

1 BHEEA R

K2 ©F+iAF
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3 MBEDOTIADZ V) =)V I5 A
TJA: Total Joint Arthroplasty, POD: Postoperative Day.

A, EEIORENLENL I B RYTHE, FLT
FM O NEY) F— 3 yORIZIE, BEEOBT F
L—= 7 oRKE % AR h» 3R L CEBISEHAT
HZ LIz, BREZLABICTHEOE#HZ > -4 L
AT IEDVRE LD EEZOND,

3. RSN EE

RSO R o 5 R BREE . ROMSEE, HEH
SEB) % JLEICRRP A A N7 7 5 b ke L TR 5,
1) R

WA IR T T 75 A% KA~10127R T, EH)
OEE, PO RZRE, 4~71 8, 10k %2~3t v
FEshTwa?, 2BHHMEREE T KO 1A S
72 0 ORI O W TR H ORI T OIREE & 4
AHIIZ XY 572,

TG BE D 15 1186 F 12 B Tid Typel GEG) ik &
D b Typell () MO BN ICERT 5. ThbbLE
VEREOET IS A, §757 — (/1) OIT %
FIESEI L, EWTIEBN NS Y AR TICEDN L, &
DEEOFHIIBRHE OFF L LCid, 5HVBIEY 7
ZAPMDEICTELETHERUBED 2475 L9 % b
Loy 7L Twa®, oF ), i kv Bk
WHEMDHR L, T Y AR OIT 2580 b s B#HIC
BUTIE, EROGEIESEIC XY Typell $iik o Wis1k %
292 &TNT V ABENI DM % K5 DA L e

—JCEAEORBOAIEC L) AVENICEUR & &%
L ENTBEITBWTIE, Typell#if (~4%, H) &
Y b1 Typel s (~3% H) b ABREICEKTT 2%,
Typel s o ZE#i 13 5 AT RSB BY I 25 B DAL T 12 D 4%
Dbe LENoT, HATHRENE ML —=v 7 %A
FTRUBEH R VEETHIUL, O OB FR S
h o 72 IREE % FiE X 2 A I R OB S &

K4 ZAZ77v b
BRI Z T — T VEIZONE - TH L. Pk & Lo
PRI T % 3

5 Straight Leg Raising
PR & RN s DR DU 5 1) & 25

BT 5O SEAH 5 DU T I ) T
Bair) 720, EHICEDLETHAE T EETLI VA
LETHHD, NPT v X ) B @) 2
TIT9 & L,

2) ROM 3%

AR ROMBE 71 75 A% K11, 1212777, K11
FABHFIT)IOD L v, K220 TiBEHETF* L
T KA BOEM A B EHA T,
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X6 MBI O RED)
FIHR & R DR T 1) % 269

K7 #—7L4X
FHR & R EM S DR T 1) % 29

8 BHHi DML H)
P & e F gt DA 7 1) % 229

X9 79wy
PPk & JeFME s O R 5 10 % 25

HeppRghet BoIBN 2y

10 Patella Setting

11 TFEJEmES)
WODBENE XIS L2 ETFICEL.

K12 BEHELIAE— 3>
3) AMRFRLE)

BATRHIEHE TV T A — 7 —BRE ZE3E 5, %4l
BATTELFHENLT L, OABEDIEFREIRRT %
Blrih s, VPN U THEY 28T R 2 #BIRT 5,
ERAR WS HRE T )L I X — & — kAT &
¥4 b, HRE LTIE300 R, Miz2~7h, 4 LA
DL RRE L T 5,

BHUIC

B OA - EOALZ X ) BRI B 12 A BE L 72 8 ox
5 HEMBEIZOWT, OAR TIAJM I3 5 #l
FEOBURRPRR & &b TR Lo B EME ORR
ZHED D IR 57-0121F, BEOHCH KON
b L Bbo T U CEEIFEDORRIROCIIF Z2 5 -
ZZETERECTO I L ERMTHILITLY, T
HIEEAIEHL, SR LTEADEFR—Va v
RIS MY 2 LITHGT 2 BEimtt a0z
IZBWT, TR O IEMII TR 4 Bl E ISR b h
2T —=XTHY, ThEd) 2 LA TE LMD PLAHR
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