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Effects of Resistance Exercise with Pressure Biofeedback Unit
on the Gait Ability and Knee Joint Function in Subject with
Total Knee Replacement Patients

Jin Park
Department of Physical Therapy, Drim Sol Hospital, Jeonju, Republic of Korea

Purpose: This study was conducted to verify the effect of applying a pressure biofeedback unit on walking ability and knee joint function
while performing knee joint extensor strengthening exercises using resistance exercise equipment in total knee replacement (TKR) pa-
tients.

Methods: This study was conducted on twelve patients receiving rehabilitation treatment after being admitted to a rehabilitation hospi-
tal post-TKR. Of these, six were allocated to a feedback group with a pressure biofeedback unit, and the other 6 were allocated to a con-
trol group without a pressure biofeedback unit. The subjects performed an exercise program for 45 minutes per session, five times a
week, for two weeks. Walking ability and knee joint function were evaluated and analyzed before and after exercise.

Results: The feedback group showed significantly better improvements in walking speed, gait cycle, step length on the non-operation
side, time on the foot on the operation side, K-WOMAC stiffness, and K-WOMAC function than the control group (p < 0.05).

Conclusion: When strengthening the knee joint extensor muscles using resistance exercise equipment in TKR patients, the provision of a
pressure biofeedback unit was found to improve walking ability and knee joint function by inducing concentric-eccentric contraction of
the knee joint extensor muscles. Therefore, the study shows that exercise based on the provision of a pressure biofeedback unit should be
considered when strengthening knee joint extensor muscles to improve the walking ability and knee joint function of TKR patients in
clinical practice.

Keywords: Gait, K-WOMAC, Pressure biofeedback funit, Resistance training, Total knee replacement
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Table 1. General characteristics of subjects

Feedback group Control group
(n=6) (n=6)

Age (years) 67.0+5.1 64.2+53
Gender (Male/Female) 2/4 3/3

Operation side (Right/Left) 3/3 2/4

Height (cm) 163.0£8.8 165.7+7.6
Weight (kg) 65.3+11.0 63.3%£6.1
VAS (score) 4.0+0.9 35+0.8

Feedback group: MET exercise with biofeedback unit group, Control group: MET
exercise without biofeedback unit. VAS: Visual analogue scale. Mean+ standard
deviation.

ojo] A}8514] 90w 1 1A Aol oAy} elslel
AEA) A5 ST 5 992 Aalolch AT IR 7]
2- Kellgren-Lawrence Gradingol| 4] 37| o]4Fo] A H 0 2 Zctit

5 21520
5 FEWE e W2 A R EEE A

N e

-~

2
S
>
o
o
g
R}

L =2
o] 35 o3l AL =AY A7]eF Hago] k53t A= skl o,

spe] REWE AN e S AL TR 522 BHo] YA 9
30 A o] Of TR AN AT A A7
ol 4 AleI3hRick A5 0] 2bAel 5 AL Table 19} 2}

2. gy

ofl 3] 7ol it 4.8 A Fo1A] O HHU A cingle-blind

laltck B Uol, 4, 7] B8, 54 291,
2 ko 2 2Aleleich 31}
o] @ ujemof w2 2555 AT B H L (feedback group) < 60|
glom, oFe nlo] e m e glo] §-5-5 AAIFH B (control
group)<> 60| QT - ot 5 5ol ShA] 3042 Bt A& 4
7]7(Artromot K-3 CPM, Ormed, Germany) & A A gt & 7|
H](CyberMedic M.ET 200, Tksan, Korea) & ©]-8-5}o] L &3
A 158 7 58], F 27 F AASIIT: &

AEEE R EEREER SRR eI

:
o=

o fMo of
ol
ox offf
X

)
Horl

=2

o
rH

o do

Mr ol &
1o
rE o

o

3
o
D
2
ol
b3S
an)

=
R

g5 Aol drtel7} u X)) g
FE sl o3 2ewE 4

1 90°0]| 4] 45° Afolol| A H 4]
Fo] IRM) 70% A13H& A3 )

=
2 54| nhAjg slolA 5%

e
o
ofr

1o
=

=

52
rlo
>

o
i)

ok

5

41

Hr
= i
N

>
=2
5

o

P‘l’.
xR
|o
_:)
o
i
‘

i)

-

https://doi.org/10.18857/jkpt.2024.36.1.27



Effects of Pressure Biofeedback Unit

ing, Core movement training, Korea) & ©|-8-3}31t}. dr}2|w ofafjof

H}o) gmguu RS QA7) 3L, AR oA B 420 2 =t
AS B0l FEWH P ANH 9t YAE elsheR 61

=4 ﬂ%‘ﬁ £ 40mmHg® 243 &, 35mmHgo]| A 45mmHg ARO|
2 o] gAE = e E S chFigure 1). 2wt A g5 4
oA g thAREe] 7HE Shell AlshE S slar 9FE Hio] 9 1)
Tl | S Al oA 2 AR EH it U 2Ee &

2T v 1o
55 A3 THFigure 1).

2) BHm7}
RS A7 HI] 2 915ko] MR u](Bio-
dex galt trainer 2, Biodex medical system, Shirley, USA) & A}-8-5}9T}. .
0] 24 A AR S o] HaE A Auo] o)A =2 Heb
=2 5}o] HaEA] ] QoA 55 Fol Halsle = 319
QFet £ 10m 7H0] FEAIE ol BEE sto] ARMS
o A W S I A5 e
a1<lsfo] HRHIAE 48 AN
5 o

o b
‘ ﬁw
mlm
_llN

b o ngl [ O /g
_F‘L
-
flo _[qy
)
o~
%
o)
é

o
_?L
1
J
ol
o)
2

¢
c
¢

ol
OII

b

=hs
1%
1)
o

e e
il
>

of
ol
2
T
okt

JKPT

9] X2 (step length), 42 A|5H-3E A]7Htime on each foot)o ]t}

YA S LEE 7|5 H7FE 91510 K-WOMAC index (West-
ern Ontario and McMaster Universities Osteoarthritis) S ©]-&5} T} K-
WOMAC indext= 22349 7| 5AH1 S Frlels 2] 52
3} PRI G, TS0 MRS B 3 )5S
7].3].: 4%63—_C_>_E :r’-HE]Oi olr,}. 5x4 X4E§ E:I7].6L 2 olgu:], ]
Tt ESrs FEWE 7157 olE UERHH” KWOMAC 2] Al

o} e Cronbach ai= 8535 0.83 o4, MMEhS H7tst=
B 086, A7 152 B7FoteE B2 091 oo 2 2 41F

2 Lpehiicke

o)

K

o

A HeE A ma = $PSS 22,0 (SPSS Inc,, Chicago, IL, USA)-S
2 Kolmogorov-Smirnov testS A A3} 3L
%}iqu. q.]}_LQJ E]];l_ __.}\‘]4 .‘.F_Xllﬂ 7—]?(4.9_ %% EE p?d]‘]
(independent t-test) S AA|SFCE 2 2] Has2, K-WOMAC index
9] XL‘—}—"F— W3} ) 0= 33 -7 (paired t-test)S AAJSFATE
‘52, KWOMAC index A}o|+= A 72 F=Fo & A5}

O

JQL_&r

o 7B
LA A (analysis of covariance)-= AA|BFRATE A2 9] HLE FA
Z]
Z3|

ol 20052 FASHAT:

Figure 1. Resistance exercise (A) With biofeedback unit, (B) Without biofeedback unit.
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2. K-WOMAC index
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Table 2. Comparison of pre and post training outcome measures of
gait ability

Feedback group  Control group

(n=6) (n=6)
Walking speed (m/s)  Pre 0.30+0.18 0.30£0.13 0.02°
Post 0.35+£0.07 0.32+0.12
p <0.001" 0.01"
Gait cycle (cycle/s) Pre 0.60+0.10 0.63+0.17 0.01"
Post 0.56+0.10 0.61+0.15
P <0.001* 0.03*

Step length (cm)

Operation side Pre 29.33+13.16 33.17+£12.53 0.33
Post 32.33+14.59 33.67+12.36
p 0.25 0.08

Non-operation side  Pre 29.67+15.33 30.00+16.96 0.01"
Post 34171427 32.00£15.30
p <0.001" 0.07

Time on each foot (%)

Operation side Pre 43.00+1.55 42.83+1.47 <0.001"
Post 48.00+1.41 4483+1.17
p <0.001" 0.04"

Jin Park

A] e vfo] @3] 28 u)2 o §akie 2] uE E2}E AV
Sftol ATs}eck

275 5 o] e 2ot 858 A ol
B Z) 3 vlsto] ) F WA F2UA 7)) G4
210 2 Uehgek o]t g Aol R o] g 2
75 252 NS Flo] B B2 71 Gy fxt
ol AR B 4 ek FEWH ANBE BHE 543 P2
A BLe] RS} Qlsho] LR HAPHS Lhehiick wheh] £
T X8 Sol ) FE T W 2L naele] 9ol 5
23] mejsjol 3 2 o0lek An 570] AOA w L2 1
-2 AAIRE Rl 952 AHIeIA] PR Btof o 2]
78k 20| M A Z1s Aol vbel WHele 2
Zohgick R T2 UolAly], Ak 1t 2 Ao
A Qlofibz golo] Fask 28l M Ao 2 RET P
of eligh -5 AAgo 2A Zelo] FtE 1 28] Z71E A
of me RaseI RETE 759 A Fupt et o
4 ek B AASHE ok ST Be wol Agle| &
71 M ARoA S717H 28] BAJo] dhgstol Bg
0] QP AJo] FAPE| T AU YOR 1 5 G Bl
B AT E A S o] R AASHER Qlstel F R
2] ka7 WASHARE BHE A1) 958 Eato] ET B
o] ejo) 437} El9lar, o] B b B RV Sl il o
of -Sabe] QbAA AR 9l gko 2 RSP A 4 s

Table 3. Comparison of pre and post training outcome measures of K-
WOMAC

Feedback group ~ Control group
(n=6) (n=6)
Pain (score) Pre 12.50+£2.43 14.83+1.47 0.19
Post 10.17+£2.32 11.67+1.51
p <0.001* <0.001~*
Stiffness (score)  Pre 5.17+0.98 5.6710.82 0.03°
Post 3.17+£0.98 4.67+0.82
p 0.01" 0.01"
Function (score) ~ Pre 34.50+1.87 32.00+4.56 0.04°
Post 27.50£2.35 27.33+£4.68
p <0.001* <0.001*

Feedback group: MET exercise with biofeedback unit group, Control group: MET
exercise without biofeedback unit. Mean+ standard deviation. Significant differ-
ence between pre and post intervention within the group (‘p<0.05), significant
difference between the change values among the groups (‘p<0.05).
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Feedback group: MET exercise with biofeedback unit group, Control group: MET
exercise without biofeedback unit. Mean+ standard deviation. Significant differ-
ence between pre and post intervention within the group ("p<0.05), significant
difference between the change values among the groups ('p<0.05).
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