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Effects of Quadriceps Muscle Strength Exercise with Pressure
Biofeedback on Muscle Activity, Range of Motion, Pain, Balance and
Gait in Patients with Total Knee Arthroplasty
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ABSTRACT

BACKGROUND: The purpose of this study aimed to investigate changes in knee pain, muscle activity, range of
motion (ROM), balance, gait in 40 patients with bent knee joints who underwent total knee arthroplasty (TKA).
This study aimed to evaluate ankle pumping exercise and quadriceps muscle strength exercise using pressure
biofeedback to assess changes in knee pain, muscle activity, ROM, balance, gait.

METHODS: Forty patients who underwent TKA were randomly assigned to an experimental group or control
group. Both groups received 40 mins interventions, three times a week, for a total of 4 weeks. The
experimental group received general physical therapy, gait training, quadriceps muscle strength exercise using
pressure biofeedback. Conversely, the control group received general physical therapy, gait training,
quadriceps muscle strength exercise to the knee joint.

RESULTS: In terms of pain levels decreased in both groups however, no significant differences were found
between the groups. Muscle activity and ROM showed significant changes between the groups, and a
significant difference was observed between the two groups in the post intervention comparison. Balance
showed significant changes between the groups, with significant differences observed between the pre and post
intervention comparisons. Gait showed significant changes between the groups, with significant differences
observed between post intervention comparisons.

CONLUSION: The experimental group who underwent TKA and performed ankle pumping exercise in the knee
joint and quadriceps muscle strength exercise using pressure biofeedback exhibited improvements in muscle
activity, ROM, balance, gait. In the future, it is intended to provide basic data for the treatment of patients
with knee joint on quadriceps muscle activity after TKA.
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Figure 1. Design of the study
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Table 1.

General characteristics of the subjects

Variables EG (n=20) CG (n=20) p

Sex (M/F) 2/ 18 3/ 17 .643

Age (yrs) 72.60+£4.26  70.60+5.13 .188

Weight (kg) 55.55+11.69  60.25+7.69 .143

OP (Lt./Rt.) 8/ 12 8/ 12 1.000

®Mean=+SD, p<.05, EG: Experimental group, CG: Control
group, OP: Operation

2. oIz 2 288 =

g A=A o] &5t doieudeE 2
2 Aok 7F %MVIC Ant= & 29 7l AE
A, 2.89+.81%MVIC, A &, 4.35+1.19%MVIC
SAMCR [oJFt WEF YERHTHp<.000). tiET
= A, 2.51+.67%MVIC, £/ &, 3.52+.72%MVIC
2 AReZ {3t ¥ YERTHp<.000). T
o] vuoNe EARCE {o3t ¥ YEo
p<.05).

rlo offt

Ml Mo

= o g0

oo rlo Ruoopt

—



Journal of Korean Orthopedic Manipulative Physical Therapy

2025:31(2):97-108. www.kaomt.or.kr

ISSN 1226-3680 (Print)
ISSN 2508-7282 (Online)

Table 2. Table 4.

Comparison of quadriceps muscle activation Comparison of pain score within and between

within and between groups groups

Variables EG (n=20) CG (n=20) p Variables EG (n=20) CG (n=20) p

Pre 2.89+.81° 2.51+.67 116 Pre 5.95+1.792 6.70+£1.53 .162
Post 4.35+1.19 3.52+.72 011 Post  2.45+1.10 2.75+1.02 .397

MVIC VAS
Diff -1.46+-.38 -1.01£-.05 018 Diff 3.50+.69 3.95+ .51 .399

p .000" .000"

p .000" .000"

*Mean(%MVIC)£SD, p<.05, =p<.0l, MVIC: Maximal
voluntary isometric contraction, EG: Experimental
group, CG: Control group, Diff: Difference
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Table 3.
Comparison of ROM within and between groups

EG (n=20)
Pre 170.30+£4.27%

CG (n=20) P
169.95+3.56 .780
Post 178.00+1.75 176.35+2.93 .037
ROM
Diff -7.70+2.52 -6.40+.63 .152

p .000" .000"

®Mean(’)+SD, #p<.05, =p<.01, ROM: Range of motion,
EG: Experimental group, CG: Control group, Diff:
Difference
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Table 5.
Comparison of balance ability within and
between groups
Variables EG (n=20) CG (n=20) p
Pre .32+.03% .28+.05 .006"
WEB Post .48+.05 41+.06 .000"
Diff -.16+-.02 -.13+.01 .034
p .000" .000"

aMean(%)+SD, =p<.05, =p<.01, WB: Weight bearing, EG:
Experimental group, CG: Control group, Diff:
Difference
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Table 6.
Comparison of gait ability within and between
groups

Variables EG (n=20)
Pre 31.75+5.49%
Post 21.65+6.04

CG (n=20) p
30.20+5.48 .378
25.65+5.68 .037
1OMWT
Diff  10.10£-.55 4.55+-.20 .000"

p .000" .000"

Mean(sec)£SD, #p<.05, =p<.01, IOMWT: 10m walk test,
EG: Experimental group, CG: Control group, Diff:
Difference
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