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Effects of EMG-biofeedback Training on Total Knee Replacement
Patients’ Lower Extremity Muscle Activity and Balance

Seung-Kyu Park, Je-Ho Kim
Department of Physical Therapy, Graduate School, Sehan University

Purpose: The purpose of the current study was to examine the effects of electromyography (EMG)-biofeedback training on
lower extremity muscle activity and balance of patients with total knee replacement (TKR).

Methods: Subjects were randomly allocated to two groups: experimental and control group. Subjects in the experimental
group (n=10) were provided with quadriceps setting exercise by EMG-biofeedback (QSE+BF) and those in the control group
were provided with QSE. Subjects in both groups were provided with the respective training programs for 20 minutes per
session, five times per week, for a period of six weeks. To test significance, data analysis was performed using repeated-
ANOVAs.

Results: Statistically significant differences in muscle activity of the rectus femoris muscle and the vastus lateralis, and
dynamic balance ability were observed in the experimental group, compared with the control group. In comparison of the
muscle activity of the rectus femoris muscle and the vastus lateralis, and dynamic balance ability between different training
periods within the groups, both groups showed statistically significant differences.

Conclusion: EMG-biofeedback training is effective in improving lower extremity muscle activity and balance ability of patients
with TKR, and should be effective in patients with other diseases.
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Table 1. General characteristics of subject

Variable QSE-+BF Q5 t
(n=10) (n=10) .
Age (yr) 67.1x2.1 669123 0.20 0.84
Weight (kg) 663142 669148 -0.33 0.75
Height (cm) 166.3%£6.7 167.3+46 -041 0.69

Values are presented as mean=standard deviation.
QSE+BF: gaudriceps setting exercise+biofeedback, QSE: gaudriceps
setting exercise.
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Figure 1. Electromyography-biofeedback (Myomed 134; Enraf Nonius,
Rotterdam, The Netherlands).
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Figure 2. (A) Electromyography, (B) Bio-
rescue (RM Ingenierie, Rodez, France).

J Korean Soc Phys Ther 2013:25(2):81-87 83



Seung—Kyu Park and Je—Ho Kim: TKR, EMG—biofeedback, Muscle Activity, Balance

France)}& ©1-8-5131 21, o=+ (center of pressure)?] o=
=517 $1gk duk(force plate)rt P& FH2 o) FS HAF=
HUE 2 =i leh 54 35 de S5 S8l o
AJ3HA| (limited of stability) = 245kt 242 A -3 29
2 39 878 ez o) F Al SHHNAM Y A=l E 57
31931 % 38] 243t ol Fatghe 0|85+ K Figure 2B).”

3. S X2

S ¥ AF==IBM SPSS Statistics 19.0 (IBM Co., Armonk, NY,
USAE o83t SAA = shgler, = ek kel 44t d
S fol SHEE e shelth 15 7 & 717t
TS LAt it 5 o Aol & AF ] flaf v =4
AR (repeated ANOVA)XS: ARE-81HIEE. Mauchly<] -3 4
ol A] 0013} XJo] 7} Q= AL A 71 0 = QoL

*E

o Y F
OIN o,

sfal, 328t zfol 7} Q1S 7% reenhouse—Gasser.J Zr
< o35t 54 A7|9} 1 1 A AEe] fel S A
SHATE FAISH F-ol=E2 0.052 s3It
. Zz}
1, 3|- |:L§M-IE |:||—|
Al 7H(QSE+ biofeedback [BF)Q] durte] 221 71& 4]
220 FEAE(BRVOR= A17He] HSto]| whE HHE-=Hof
A 717ko] Zaglel whet FEA == F-2J5H SRS

(p<0.05, p<0.01), hZHQSHE A|7He] HBlo] wh wh =
7gollA 717ke] Aakete] wet ZE Tt Rofo kAl 5718

THp<0.03). F21%=a) A7k W] w2 Lebwo] ek 7+
IO ARl eRlREHp<005), 7HEH S

(p<O0DO] EABFA 02 I3k xjol7} Qlgict. shAlet ek
RP) B Ag-2 BARA O 2§93 Kol Glie Tuble ).

FLJ )

2 A= H|m
A

Aol (QSE+BF)—J 52 335 (limited of stability, LOSK>

AIZES] Wtel nHE WEE el Z1t0] kgl ket 5

2 3t+5 o] 79 0}71] S 7FsF 1(p<0.05), th=HQSE)

= ARES] Wistol w2 S Ao 4] 7]7bo] Zute] ufet

57 @50l FsH Z7F1rHp<0.05) T4 A

2 st WE B2 FH5Ee) We 7 A el A

291 54 FWsol BANAR FeR Aot e
@

(D<0.01). BHAITE ek 7he] oAb FASH O fofgt
2to]7} gl 3iekTable 3).

V. 1l

U2k

TR AT B e dokelae2e e
oFBlE Ho|m, o|efat TLokBkE sy $Ie BH oz 2
A= 2 o] AGE AT meba] & ATAAE §

TR A=A S o] 83 drkelvlaEE iy &

Table 2. Comparison of muscle activity (%RVC) in QSE+BF group and QSE group following periods (unit: %)
Variable Period QSE+BF QSE F p
RF Pre 2391£193 23.77£2.11 12.28 0.03*
3 weeks 5269+1.64 4766£2.28
6 weeks 70.61£1.49 67621131
F Pre~3 weeks 17.80 403
3~6 weeks 13.73 3.76
P Pre~3 weeks 0017 0.03*
3~6 weeks 0.04* 0.05*
VL Pre 27.82£2.08 27.48+2.05 17.22 001"
3 weeks 56.45+2.03 49.87+2.01
6 weeks 73.38%1.39 70451144
F Pre~3 weeks 41.80 7.55
3~6 weeks 14.57 494
p Pre~3 weeks 0011 0.02*
3~6 weeks 0.02* 0.04*

Values are presented as mean=standard deviation.

QSE+BF: gaudriceps setting exercise+biofeedback, QSE: qaudriceps setting exercise, RF: rectus femoris, VL: vastus lateralis.

*p<0.05, "p<0.01.
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Table 3. Comparison of balance ability in QSE+BF group and QSE group following periods (unit:cm?)
Variable Period QSE+BF QSE F p
LOS Pre 78.06+2.07 7804+178 17.53 0017

3 weeks 120.08£2.79 110.68£1.99

6 weeks 139.92£1.50 130.74£1.20

F Pre~3 weeks 10.12 536
3~6 weeks 498 3.76

p Pre~3 weeks 0.02% 0.03*
3~6 weeks 0.04* 0.05%

Values are presented as mean=standard deviation.

QSE+BF: gaudriceps setting exercise+biofeedback, QSE: gaudriceps setting exercise, LOS: limited of stability.

*p<0.05, "p<0.01.
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