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The Effects of Active Exercise Program using Sling on the Pain
and Balance Following Total Knee Replacement
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2 % E A= £9S o83t 55 2e R0 B8 W AXeke S B35 3l nAls d%E gotE At
AR, AR B2 3 AXES vk Y 391 3k1} 200, & Zof] CPM (Continuous passive motion)
WS A83= Ak (CPM group; CG)Y CPMY} &3S o835t 55 25X 2 132 HPsH= It (CPM with active
exercise program using sling group; CSG)2.2 108& T2 2 i E3ltt. CGE CPMS F 59, CSGE CPME F
29, £92 o83t 55 *FLEIHE F 3Y AAGIA, 4 A= oFF 4084 F 457 AAlEIRl 552 VAS
(Visual analog scale)2 o|-&3to] H7I5FAY, @82 BT4 (Balance training 4)5 ©1835F C90 area, Trace length,
Sway average velocity® =& £ A2t 42 HHZ FF6Ilt. 1 21, F JAd BF 535004 Jd oA f2lstA
Ao, Je 79 walgFol Ak §-oJ3k Afel7t St #@ollA CGY C90Z AlLJet HE WRlo] 4 & /o3t Hslrt
Aom, Ak 7+ Mzl = =& -2 AEi] Co0T} VelollA] R-oJgt Ato]7} Qlqltt. webA CPM} £3& o83t 55
LELEIHE I APt A2 F5 T AXE IR 55 T4 3 Pl AR FA A4sith

FHO : CPM, w9, & BE AALE, €9, 55

Abstract This study was conducted to investigate the effect of the active exercise program using sling on the
pain and balance of total knee replacement patients. Subjects were 20 patients who received total knee
replacement and are hospitalized, 10 patients in each group were randomly assigned to a group (CPM group)
that applied only CPM (Continuous passive motion) and a group (CSG) that combined CPM with a active
exercise program using sling. CG was performed CPM 5 days a week, CSG performed CPM 2 days a week and
a active exercise program using sling 3 days a week, and each intervention was performed for 40 minutes a
day for a total of 4 weeks. Pain was evaluated using VAS (Visual analog scale), and balance was measured using
BT4 (Balance training 4) to measure C90 area, trace length, and Sway average velocity with eyes open and
closed. As a result, there was a significant decrease in pain in both groups, and there was also a significant
difference in the amount of change between groups. In balance, all variables except C90 of CG showed
significant changes after intervention, and there was a significant difference between C90 and Vel with eyes
closed in the amount of change between groups. Therefore, we believe that CPM and active exercise program
using sling are effective interventions to reduce pain and improve balance in total knee replacement patients.
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Table 1. Active exercise program using Sling

Exercise Contents Intensity Time
Warm-up Stretching 30 sec/b set 5 min
Knee flexion
. . Hip extension 1 week: 11-12 RPE/3 set .
Main exercise . 2-3 weeks: 13-14 RPE/3 set 30 min
Cross bridge 4 week: 15-16 RPE/3 set
Hip adduction
Cool-down Stretching 30 sec/b set 5 min

2.3.1 CPM Ng
RS2 44 27] S49 59 42 Azt
ANAog AAR AY 4= & 2274 2L E 27}
AF 2 dtolA ARGE CPMY o w3 A% 7
EE 130=%0H, 1 o] wee AlZIA ook

232 £Y2 0|85 55 25T MR WY

2 A7l AR 532 o83t 5E LR
2 Table 10 At &5 Aol EHl262& 5
B2 AL, 2 252 308, &5 Fof vhEl
&2 SEAF AABIITB). &5 A Aol
02 AAf tiet 2419} 27 52 v A 2

B4% A% (Rating of perceived exertion: RPE)E
ARgste] AASITH36). 74 259 A 154+
RPE 11~12/3set, 2~3F2tli= RPE 13~14/3set, 4
FAol+= RPE 15~16/3set§ Z19y5}tict.

(1) = #4d #3 €5 (Knee flexion exercise)

HHE —“r—% ZHA] (supme)oll/ﬂ oA o= d5R
gdzLe] 5lElE AR, solus A4z HE #E
= WHFo] AHOZHY gAY Fo] 10cm 8
AL g gt gdxts 75 Tdo] AA2 5§34 9l
= A7 59 52 AR

(2) 99 #4 ¥ 5 (Hip extension exercise)

HIE -2 AAl(supine)olld ot AFE ol&
Sto] tiAte] WS WAL F2o] WA AJE oA
UES e ko ® FoldA FEA7L vigel gk
£ gtk

(3) ¥ 2% (Cross bridge exercise)

HtE =2 AAl(supine)ol A Eolue= 45
sto] ALY SEE WA, & T o g9
o] 30k wd HEE EoUA gd= dE ol
sto] WHig PGS WS R s AAR B|EHE
3 THol izt H dHivt Hes JuolE =1
.

o1&

4 99 #4 Zg 25 (Hip adduction
exercise)

ettt £ 7t Y& SHeAE A= 2

2 A (side lying)oll A, Eolv+= @45 AHE

0}051 o2 FES TAHFA, 50U g= @5E A

&l B BEE 94 et £9) tEv) 30k E

go] H&E gt} At AAR oY TE 23S &

&= AAlote] ofjof| &dhA] g2 &9 Tt &
7F e et £o g 9=F gtk

24 Xz X2

E A= EAEA g3 SPSS (ver. 22.005
ARgoto] B4 Aottt Shapiro-Wilk AAS 4
Alsto] At BEE AS6IAL, 7leesACt SHRE
t-A4E AAIsto] didAte] oW x_' 549 sd4s
Aotk A4 Pl e o 7+9] A7+
T dx, 438 TYY tﬂﬂ%’ Yot 7] 5]
independent t-testS AAISFILE F A W A144
55 AL, 7% 89 A% Hf 39 AJo|E dotr

7] $15t9] paired t-testE AR, A F-9
FELZ o= 052 A5

OFﬂ

3. g+ Zit
3.1 G ORI ey =9

Table 2. General Characteristics

CG(n=10) CSG(n=10)
Mean+SD P

Age (years) 63.00£6.77 63.40+9.37 914
Height (cm) 161.560£8.00 160.80+7.54 .843
Weight (kg) 63.90£10.10 62.30£8.30 704
Sex
(male/female) 476 3/7
Operated side
®RyLY 4/6 5/5
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Table 3. Changes in balance ability and VAS by group and between groups

Pre Pre-Post
Group t p
Mean+SD
CG 6.30+0.95 4.00+1.05 2.30+.48 15.057 000
VAS CSG 6.80£1.14 2.80+0.79 4.00+.82 15.492 000
t -1.069 -5.667
p 299 000"
CG 802.45+202.27 600.89+596.68 201.56+527.50 1.208 .258
c90 CSG 821.40+191.20 688.78+164.75" 202.61+219.29 2.922 017"
t 215 .006
p .832 995
CG 786.62+102.74 560.44+149.62 226.19+174.65 4.095 003"
CSG 796.28+181.40 452.50+£194.75 343.79+196.76 5.5625 .000°
EO n t -.147 -1.414
p 885 175
CG 16.16£2.88 12.60£3.24 3.5614.21 2.677 025
Vel CSG 19.45+4.64 13.36£7.92 6.097.19 2.675 025
t -1.901 -.958
p .073 .351
CG 1094.46£251.65 822.65+374.32 271.81+£162.17 5.300 000
CSG 1151.174£361.98 504.61+238.67 646.56+398.54 5.130 001
€90 t -.407 -2.754
p .689 018"
CG 1072.30£219.10 764.11+244.71 308.19+227.84 4.277 002"
CSG 950.83+236.19 498.29+215.03 452.55+517.94 6.566 .000°
EC n t 1.192 -1.448
p 249 165
CG 23.41+5.08 18.46£7.71 4.9415.69 2.746 023
Vel CSG 22.59+5.23 12.26+4.11 10.34£4.78 6.842 000
t .363 -2.294
p 728 034

*p ( .05; CG: Continuous passive motion group; CSG: Continuous passive motion With Sling exercise program group; EO: Eye Open; EC:
Eye Close; C90: C90 area; TL: Trace length; Vel: Sway average velocity; VAS: Visual analog scale
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