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[Abstract] Objective The purpose of this study is to compare two different methods of rehabilita-
tion after total knee arthroplasty, the intelligent wearable project and the traditional way of rehabilitation.
Methods Ninety patients with knee osteoarthritis were prospectively collected from the department of or-
thopedics in the first affiliated hospital of AHMU from June 2017 to December 2018. They were randomly
divided into study group (smart wearable group) and control group (traditional rehabilitation group). Forty-
five cases were enrolled in the study group, and 40 cases completed the study (age 68+7 years), while 45 cas-
es were enrolled in the control group, and 39 cases were completed (age 7145 years). Patients in smart wear-
able group completed the rehabilitation plan with intelligent wearable devices; Patients in traditional rehabili-
tation group received the traditional rehabilitation. Assessments was compared between the two groups at pre-
opration, 3 months and 6 months after surgery. Including Time-Up and Go score, KOOS score and the ROM
measurement of the knee. Results Seventy-nine patients completed the study (40 in smart wearable group
and 39 in the control group). There was no significant difference in the general data, TUG score and ROM be-
tween the two groups (P>0.05). Three months after the operation, the effect of smart wearable group was bet-
ter than that of traditional rehabilitation group, including TUG score (F=5.914, P<0.05) and KOOS score (F=
7.845, P<0.05), also the ROM was better (F=18.018, 2178, 9.532, 45.356, P<0.05). Six months after the op-
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eration, the TUG score (£=7.845, P<0.05) of smart wearable group was better than that in traditional rehabili-
tation group, but the difference in KOOS score (F=54.744, P>0.05) was not statistically significant. The
ROM of smart wearable group was better than that of traditional rehabilitation group (F=5.634, P<0.05) just

in standing position and bending. Conclusion The results of this study show that the intelligent wearable

program is feasible to guide the rehabilitation program after knee replacement and has advantages over the

traditional way of rehabilitation, which is worthy of further study.

[Key words] Arthroplasty, replacement, knee; Rehabilitation; Telemedicine

AR O B R RIEZ N L ARG E
# A (total knee arthroplasty, TKA) [ £ 35 £ & 1 i#
WK, FREFEN TR TR 70 5 A%, 3
] 5 4 4 52 N A R o071 B 8 TR 1) JR 3 e i
25 T NIRP . N LIRS B R J5 B SN AL 2%
H s, HE B FARR,

BERTTERA GRS RE T EEE Z AT IRE
PR, RATN RS, St 1. AuEERIPY,
fEBE R ST TR R E & A TS R T
o NEO-GAIT“¥b " B fenl o R B 7 %%, il it
Ii] 5 1E 5 2 S PR 110 A JRd I 2 A 3 o B, v DL
FEPAT R A e P REE TR B8 AR o B 3R A5 R 2%
RS R 5 AR BT R E T RIHEIR 25 3, 2T &
TE I AR A SRR AR LT X S

H B0 2R B 52 07 R i b H A F 2
R o Piqueras Z&7 [\ — T 142 44 5835 1) BE AL XS RE A
Fi, 19 H A R R AR 2508 (Hi T AL R
PR JE IS T) o b A SRS 9 b O R AT i R A
SRR FT, IR 5 6 JH 2 fe nl 28 # AL B oK S
TR ARSNGB AL G R A LAY AW
FHEE— B EARE3I N RE 6 H, MATAE
R B A 5 FEE 7 % 1) SR

AREFE
VN S HEER bR

PYNFRAE: (DB H R 40~85% 5 (W h
BRI B RT R Ch E R w B a2, Bk
T RAZIERFEE, 2007 [R5 (3)F AR5 2 M F i o<
B AR (4 FH R TR B

HEBRARE: (1D FBEAH™ B A ; (2) B
ST XSS T A 52 5 B FH R 1A ARG
B (D BENAIRE SIS R CRRERIE A AF T

TR R T

FUBE MRS 2017 55 6 F £ 2018 4F 12 H R4

AN K HEBR bR E, AR TRBE 2 AR BT A
()35 90 44, FLIGAE R BE ML B 7R 5, R E
AA W REEAF RIS E . B AERTT
SARESPER G i IN: v RECIE=EE AR Ik R R R e
S, R A5 B2 58 T LI B 79 41,
RE R 2 FZH 40 191, 1% 48 B S 4. 39 491

1 2H 56 5 A B S 1) 42 52 v o7 AR [R], A0 46 2 455 0
TR DA S PUEEIR YT & . FERE AR S SRABAR T, £
FEMESTT LR BTE B, MDY SV AT 34T E 55

RV F A B R R FRREE TR,
HBE AT #ee Al iR s s AR v . ot
31(77.5%), B 951 (22.5%) , TR (68+7) %,
SFLFARMS 8] (65+11)min, “FHIF Bk [A] (8.5+2.2)d.

FEG R H BE RAME SRR 7 &, B BT
JE O RE R BAIEE ITCE A . 304
(76.9%) , HPE 9 %1 (23.0%) , P FEH (71£5) %, °F
YJFARE 8] (69+12)min, P43 By 8] (8.742.0)d.

P2 H — R R E R IRA RH S E R,
HEWEL. A EENTFARERER FHHE—T
AR HIN T 5 B IGIT I 56 . %0 78 7 Rl it 22
BRI 56— R R B I R = 2 A B 2 01 2
A, A N2 B B s A 45 .

—. NEO-GAIT“8" # e v] ZF MR E 7 &

NEO-GAIT“ 85”2 g v] ¢ 87 R AL ik
Py7 BHEA PR A Fl SR, 3G — ML RES, N2 3 Hl
B MRS, 3247 R0 3 ity A 2% AR N, POt Bk O 42
DA g AN o BB i A B 2% N B BETFAL
TS ANBR ; B A i AR 5 45 AR e TFAL, B S5 AR .
ERE U N N7 APP, BROAS 5 1.4.3; BE A3 B
FN“E i@ = AR APP, FRAS S VIO 1),

[ Az ity 2 FH AR F 55 2 A1 L ) s R THRI,
B R SN (1 B AL T R AR HO g 1 7%
o T < 7 i 25 TR A - [ 2 A ) 2 R e BN
A MR  AA A7 36 R P S da R 45 s B ENER (R R
2IRNEFR 3O s BES 0 B (FRSE S 438 FE2E 10 4p



PAESAEE R S RE R T4E 202046 A $6% 341 Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2020, Vol.6, No.3 © 155 ¢

Rz UHRA S IR T B e R R R
1 A BMI FAREF IR 3 BE e ] P 51 o L il PR RS
A #H (%, x+5)  (kg/nr, ) (min, ®+s5)  (d, %=+s) /5 CHIZE) B0  H1%)] [ (%]
LA 40 68+7 2845 65+11 8.5+2.2 31/9 26/14 25(62.5) 12(30) 5(12.5)
WA 39 715 266 69+12 9.1£1.9 30/9 28/11 21(54) 9(23) 7018)
GiiE =0.635 =0.856 £0.246 =0.254 7=0.105  1=0.965  =0.985  =0458  ,=0.532
PHH >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

i) i I8 1) B v B FH (&1 2)

i L B 7 BO ARG FH 64805, B2 5
VESE R DLSE I AT DA 45t , LG4 S 8], STV 3))
B AN H RS R 5 s gk R (13D

B H R R H R B AR A, R
Az i 8 FH AE T HCRR 7 R S e, T AR s o BB
R AR TE AR L BN — 2B BRI Y 2
SR (4.

V997 RPN S Bl Vs

AR A T3 P9 2H A TR DG T Tl e A A0 ot
ATV s ARJE 3 H VARG 6 4N H IR £, P 2H i3
YR [ET R B, HH 55 A1 B B 9038 P IO PR AL B
() 915 T R A AR 3 o1 B b AT PR, VP N A L
2 37 AT A I (time up and go, TUG) $EII i 5¢ 1
45 5 F =T K 45 B (knee injury & osteoarthritis
outcone, KOOS) 43 « 55 15 5 i (range of motion,
ROMD I,

TUG PEI": B 26 B FH AL T 45 em =i #5115 M
FRGHD B THI, AT 7E 3 m )5 % 5 IR B I F Ak
AR S IL T LTI (8] . %8 3R S AR
B SR RIE B o & A VPN R A B R e

% ¥ INEC-GAIT TR

SHRSUAT AN ES NI T0E

Ao fumEs
| BREER
W, iFENESER

PRFES

ﬁa
i
2
I
&

& mEuE

MENEHR

-
Ao ffuiame

= — T MK HARE

1~4 NEO-GAIT“Bb" B RE T 4 HEE 77 %

B S R BOR

KOOS P40 1: & i | Pl &2 5R , & i
Alviar 28 H R VP4l I 5015 B # R S5 B85 1 E IR
EARFESE . LR RN JEIR . H 55 3 & (activ-
ities of daily living, ADL) i &\ I 5 A1 S I 2B 7%
Ji £ (knee-related quality of life, QoL) %5 5 4™ 4k J& i3t
ATVEAS , B ) A 5 AN BB MEIE I, X R P43
9 E I3, 0 7 REIR B E, 100 73Rt 542 o

ROM | & : & A1 25 I & 53 F 3N R iE 30
FE  ABLFE T BML S AR AT« 3k ST A PR JeE IS A R A AR
KM EAME. BB SERESTNE3 K, B
RAE .

FGiit a3

K H SPSS 19.0(IBM, 3 ED #HAT7 #4770t 1t

ORI SE 1 A Shapiro-Wilk £ 56 4] i /& 5 757 & 1E
oA, Horp B R VTR )L A BB JE]  BMI
FFEIER A, LA & s o, 21 18] LEECR A P AT

A K56 ZH IR S T AR ) 25 B R R
BER 2K 56 R AT K AR S TUG $Hll, KOOS 4>
o 575 3 B ROM &% F 55 2 I & 07 22 40 T »
X1 BRX R AG 56: 45 FEANFF B W 7 25 FE B ER G Bk 26 A

BRERE

1508
- MWJMMﬁ

LT AR

v g 0%

Cf AR SREBI 5

55%5
A %0 Ucoo
et &8 —o—05 502
o




. 156 - e E RIS B T4 20204F6 H 564 53 Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2020, Vol.6, No.3

(P<0.05) Fi| Greenhouse-Geisser 1% 1F , 4 48 7K ¥ o fH
H XA 0.05 -

7 R

— LR

NI 90 51 5835 v, 79 1] 55 3 A 44 5€ BRI 9T
BE 17 (8] 6~10 4N F, “F 21 (8.242.5) 4N H o Hrh &
RE RS 27 BRZH 40 0], AL G eI A 3991 o AHIF T LB 7
VLR, LA R R TT 2 B 5 4 R IR R Y, A%
GRS A 6 5 i 7%

TP R TUG RIS I bR

S E MW7 2 50, AL 1) TUG P
M2 A G2 5 L (F=26.325, P=0.002) ; A [A] I}
) 18] 22 576 it 24 8 L (F=125.687, P=0.001) ; £
a5 TR 2 TR AR 2 HAE A (F=15.088, P=
0.001) o HE— 7 BN, bR A BT A TGt
2 L(P>0.05), Hog & E] A 22 R A 4
TR L(P<<0.05) , 144t e 55 2H 45 I (8] p 2 [A] 1) 22
S AB G R X (P<0.05), 2 BE T 5 8 2H 2% 1 )
M2 A 2 B it 25 L (P<0.05), Bl B[R] 1)
AWrHEK, B35 TUG VP[RR 8D , VLR 2.

= WAL B E KOOS P41/ i EL i

28 F A T 1 75 22 0 Bt B 4L TR] (1) KOOS
RO 2 3 Gt 22 & L (F=23.342, P=0.012) ; A [A]
B 1) 5 10) 22 S 0 Ge v 22 B L (F=54.254, P=0.023) ;
1 99 5 B IE] 2 R A7 TR A2 BAE H (F=36.147, P=
0.000) . LM M, RETS5ARE 6 NH M

HITG 245 L (P>0.05), KRG 3D HPHERY
HA G275 L (P<<0.05), 1% 41 B 4L %I Ja] 2
B] 1) 22 S B A G vk B L(P<0.05) , T Tl %I (]
Rz BA SR X (P<0.05), MG A A
WTHEK, B KOOS Pzl i, v LK 3.

DY 5 2H 55 3 R DG 1T 31 ROM 285 SR LH st

22 F A BT T7 22 20 A, PR B R OGS
TN ROM % 7 Giit 5 L (P<0.05) 5 AN [
[F) 8] 22 57 A5 G it 24 L (P<<0.05) ; 2H 51l S ] 4
Z B AEAER HAF ] (P<<0.05). 33— /3 #r B3k
N, BB AR G 6 4N B vl SEALE IR 2 746, KT S
NG 6 M HMA LG58 L (P>0.05), KJE 34
H T P4 2 7 8 B Gt X (P<0.05), H
e FE EH &I A S A 2 R BA Gk 3 X
(P<<0.05), T T &I} (] p 2 [0 22 S B Rt
X (P<0.05), Bl A& I TA] I AS W a4, S IR DG 15 7%
B E ROM B Wi & iy, 1 W3R 4.

W

T FUIE R AT RE AR AR 3R

AT J5 T LU T G B AR R B RE P
BRI REEGREE T RINBR . HEER AR
AE 15 BRI, B AT 2 0T R AT L 10% 1) B IR
t, F RSP R EE AR SEEEEZN
PRSI, B2 A AN B AT RE 20 S I R
LERA L L

B RE T o WA B N ] Rt K TR SRR

F2 PR HFRASEGREHTUG VI LLAL (R, w5

k| [ZE ZN) RJE34H AR5 64 Fi Pl
FHe] 5 A 40 17.5£2.8 10.8+2.3° 7.5+1.8" 231.458 0.008
LG R4 39 16.2+3.2 9.243.1° 7.7+2.0" 324.332 0.012
Fi 0.024 5914 32.726

Pl 0.816 0.003 0.003

IR G ARAT A P<0.05; “FRR 5 ARG 34 H HELP<0.05

®3 HRENFRASESGFREEHKOOS 0 LA (7)) 74

415 % Nl RiE34MH RiF64H FiH PiE
e i 40 3644 8447 95+8" 62.352 0.012
g REH 39 38+4 5545 85+7" 21.334 0.025
Fl& 0.134 7.845 54.744
PlE 0.956 0.014 0.069

T IR G AR P<0.05; “FR ARG 34 H HELP<0.05



PAESAEE R S RE R T4E 202046 A $6% 341 Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2020, Vol.6, No.3 © 157 «
FT4 PR HFRASEGREGHBITTINNEC , 2 IR
FiMOT JiE g AR iR A
415 — Fi4 PE — FI§ Pl
AH ARJE3INMH RE6ANH AHi RE3ANA RE64MA
e A 81+5 100£6° 101+5® 41.282 0.008 85+6 101£7° 1025 32.164 <0.01
LG S A 8146 964" 984" 68.856 0.004 89+7 99+5° 1005 275.016 0.001
Fla 1.282 18.018 15.402 0.633 2.178 26.744
Pla 0.361 0.012 0.552 0.192 0.045 0.758
il 37 g AR AR
415 — Ff4 PE FiH Py
NG ARIE3MH RE6ANH il RE3ANA RE61MA
eI A 71+4 95+6" 96+8* 0.633 0.000 2542 942° 8+1% 18.081 <0.01
LG REE A 68+4 87+6" 94+7% 69.956 0.004 24+3 8+1° 842 195.034 0.003
F1§ 2.564 9.532 5.634 6.322 45356 0.687
P{E 0.751 0.049 0.036 0.532 0.024 0.675

VRN G ARAT L P<0.05; “” R IR S ARG 34 A Hi P<0.05

A1, SRR T 30 /N . B RE T 2 A
FEH B RS TR REE A, Xl R i
B R R EE R,
— NEO-GAIT“#} 5" %4 G ] 5 3
#r
AR FRKIMHAEERGIDH ARJE 64 H R
SRR R, BBV B FHHIRE T R
REREIES. B g Rad8amRE3NAE
TUG & % .KOOS 73 Fl & 5 15 3% 3l & ROM il &
LU A% 20 8 52 2H 350 A AL 35, J TR AT R B 1 i 52 7 X
X ARG T, BRI 5E SO FE A BRI,
i EBEE ), BRI TR FEUCE RE T A
SERMAME R . HXFERRAEARTE 6 > HEA
TR, RIUNA G 6 4~ H #4835 11 KOOS ¥4
WA ZE 5, B O B ROM il 2 5% b Hp A3 3l
SEASE R R BT LR 2 5

ARG 6/ H A 2H 55 35 IR 0% 1 A K e R A P e
5 ERIRIE R A — B (950~ 110°)1, {HL i3 56 35 {1 B
FPERARIEAR . AT R DR A2 AR HIE 700 R G e
A R AL T STk H 4R R DT A
D222 K BM o I B2 B AN ) A B i R B
BERERA .

P B HAEAR G 6 AN H I R iE sh e — 2,
B 7 3 ST AN R R A A 22 S U B R R AT U R )i
IR A K AR T A 8~ 12 J& (155 LA
FiA, B A T oF B R RO B AT AR T A%
GRS M. AL R RIA G 34 H & Re ] 78 #
H R B A R AT AR T % G0 5 5 20 A T IR UE 5K

HRER R
%

&
KRGHMA

EWIE

63\

R

BRE R R R T AR R B HOR 5 B 3]
RORATREE W

Stratford <5 "' 1 2 fE 7T 27 WA B E R A T A
BN SRAT 9.6° 8 519 Jt it AN 6.3 MR S L, X 5
KRR RINE Z 5 AR IANE 34 H % 6
A R IR O i B BB AR S R R A 4T
PEF, ARG 6 AN I A 3k 7 A g K JeE IR A 8 A Sk
FGURREHA IS . 7T HE MR K2 SCHRIRE F 7T
I 1) EEASAIT T8 R, PR S B RE T 2 SRR B2 05 S8 AT
REFEA IR TR, B IR e R B PR

= AHITUR SRR ES

AHFFEATIEVE R ORI, R R R
PR EA — € R R k. B AT o S e R i R
F]REXS W U4 R IE MU AS » PR B TR R R B
HINRIRE 747 B 5 1 5 T 7 AR 58 U 27 5T RE e
5if s KRN 5T BE A4S B AT RERC I RE R AR

SR ST B R 5 B RE AT o R R AR A
Ji AT, BA AT SRR A AR R B0
HE R, BRI R EE . H AT T R R,
SERIE R EL 2 MR U 2 O R SE

=

=

£ x W

Panel NC. NIH consensus statement on total knee replacement De-
cember 8-10, 2003 [J]. J Bone Joint Surg Am, 2004, 86-A(6): 1328-
1335.

o)A P E AR N LSRR R R (0] I R AR R E,
2019, 27(4): 355-359.

Kurtz SM, Ong KL, Lau E, et al. Impact of the economic downturn

on total joint replacement demand in the United States: updated pro-



* 158 ¢

PERETRI SREE T 2E 20204E6 A 6% H3M

Chin J Geriatr Orthop Rehabil (Electronic Edition), June 2020, Vol.6, No.3

jections to 2021 [J]. J Bone Joint Surg Am, 2014, 96(8): 624-630.
Lindsay EJ, Goldfeld KS, Wei-Yi C, et al. Changes in discharge loca-
tion and readmission rates under Medicare bundled payment [J]. JA-
MA Intern Med, 2016, 176(1): 115.

Russell TG, Buttrum P, Wootton R, et al. Internet-based outpatient telere-
habilitation for patients following total knee arthroplasty: a randomized
controlled trial [J]. JBone Joint Surg Am, 2011, 93(2): 113-120.

Pfeufer D, Gililland J, Bocker W, et al. Training with biofeedback de-
vices improves clinical outcome compared to usual care in patients
with unilateral TKA:a systematic review [J]. Knee Surg Sports Trau-
matol Arthrosc, 2019, 27(5): 1611-1620.

Piqueras M, Marco E, Coll M, et al. Effectiveness of an interactive
virtual telerehabilitation system in patients after total knee arthoplas-
ty: a randomized controlled trial [J]. J Rehabil Med, 2013, 45(4):
392-396.

Stevens LJ, Schenkman ML, Dayton MR. Comparison of self-report-
ed knee injury and osteoarthritis outcome score to performance mea-
sures in patients after total knee arthroplasty [J]. PMR 2011 Jun, 3
(6): 541-549.

Ashley WB, Artz N, Beswick AD, et al. Improving patients’ experience
and outcome of total joint replacement: the RESTORE programme [J].
Programme Grants for Applied Research, 2016,4(12): 1-508.

Park KK, Chang CB, Kang YG, et al. Correlation of maximum flex-

12

14

ion with clinical outcome after total knee replacement in Asian pa-
tients [J]. J Bone Joint Surg Br, 2007, 89-B(5): 604-608.

Podsiadlo D, Richardson S. The timed "Up & Go": a test of basic
functional mobility for frail elderly persons [J]. J Am Geriatr Soc,
1991, 39(2): 142-148.

Teresa SY, Wessel J, Stratford P, et al. The timed up and go test for
use on an inpatient orthopaedic rehabilitation ward [J]. J Orthopa
Sports Phy Ther, 2008, 38(7): 410-417.

Michael JB, Kittelson JM, Wendy MK, et al. Predicting functional
performance and range of motion outcomes after total knee arthro-
plasty [J]. Am J Phy Med Rehabil, 2014, 93(7): 579-585.

Roos EM, Roos HP, Lohmander LS, et al. Knee injury and osteoar-
thritis outcome score (KOOS)--development of a self-administered
outcome measure [J]. J Orthop Sports Phys Ther, 1998, 28(2): 88-96.

Alviar MJ, Olver J, Brand C, et al. Do patient-reported outcome mea-
sures in hip and knee arthroplasty rehabilitation have robust measure-
ment attributes? A systematic review [J]. J Rehabil Med, 2011, 43
(7): 572-583.

Stratford PW, Deborah MK, Robarts SF. Modelling knee range of
motion post arthroplasty: clinical applications [J]. Physiother Can,
2010, 62(4): 378-387.

e H 38: 2020-01-06)
R gt B2

e, R, ER, F FRTFRIELATLEBATERKBS ELGAIERAR [J/CD]. PR EFFHEEL LT3
&,2020, 6(3): 153-158.



