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Abstract

Keywords Background and aim: This research aimed to compare the effect of six weeks
of electrical stimulation and isometric contraction of the quadriceps muscle on
the pain and performance of male athletes with knee osteoarthritis.

Electrical stimulation Methods: thirty-two male soccer players with at least 2 years of playing
) ) experience in the provincial league and suffering from mild to moderate knee
Isometric contraction osteoarthritis with an average age of 45-50 years participated in this research.
Eligible people were randomly divided into 4 groups of 8 people including

Pain index electrical stimulation, isometric contraction, electrical stimulation+isometric
contraction and control. Interventions were implemented in the target groups for

Knee osteoarthritis six weeks. The intensity of knee pain was determined according to VAS (Visual
Analogue Scale), 6-minute walking test (6MWT), SCD test and fast walking test

Sports performance of 10 x 4 meters were evaluated to measure the performance of patients with

osteoarthritis. After ensuring the normality of the data distribution, analysis of
covariance statistics was used to determine inter-group changes and despite the
significance of Tukey's test.

Results: Six weeks of electrical stimulation, isometric and combined contraction
(electrical stimulation and isometric contraction) caused a significant decrease in
changes in pain index levels (vas) and functional indices in patients with knee
osteoarthritis compared to the control group (p<0.05) and No significant
difference was observed between the experimental groups (p>0.05).

Conclusion: According to the results of the research, it is recommended to use
both treatment methods or a combination of them to reduce pain and improve the
performance of athletes with knee osteoarthritis.

* Corresponding Author: Tel: 09124596240
< Email: h.shahrokhi@hsu.ac.ir
ORCID: 0000-0003-2735-3087



74 Journal of Research in Exercise Rehabilitation, Vol.11, No.22, 2024

Extended Abstract

Introduction
Osteoarthritis is a chronic musculoskeletal

disease that often affects large weight-bearing
joints and may eventually lead to total joint
replacement. Important known risk factors for
knee osteoarthritis are aging, being overweight or
obese, female gender, high physical workload, and
joint damage (1,2). Osteoarthritis causes pain and
stiffness in the affected joints, leading to
decreased knee strength and slower walking speed
than is usually expected with age (6). High
pressure and excessive use of joints and trauma
are one of the causes of injury and erosion of
joints and the occurrence of osteoarthritis (12).
Resistance training can help reduce pain
associated with osteoarthritis (18). In electrical
stimulation (ES), surface electrodes are used on
skeletal muscles to produce muscle contraction
(21). This technique can also be used as a form of
physical therapy for osteoarthritis patients (22).
Considering the high prevalence of osteoarthritis,
its long treatment period, and the need for non-
invasive and cheap treatment methods, it seems
necessary for this condition. According to this
research’s easy and low-cost protocol, it can be
used to prevent this disease's progression and
improve performance. On the other hand, little
attention has been paid to combining training
methods in a combined form, which can be more
effective in a shorter period. Therefore, this
research aims to determine the effect of a six-
week combined rehabilitation program (electrical
stimulation and isometric contraction) on the pain
and performance of athletes with knee
osteoarthritis.

Methodology

The current study is semi-experimental with a
pre-test-post-test design. The statistical population
is men with osteoarthritis. Thirty-two football
players with at least two years of regular sports
experience suffering from mild to moderate knee
osteoarthritis were selected for the research. G
power software was used to determine the sample
volume. The subjects were randomly divided into
four groups: 1. electrical stimulation, 2. isometric
contraction, 3. electrical stimulation + isometric

contraction, and 4. control group. There were
eight people in each group. In this research, a
visual analog scale (VAS) was used to measure
the amount of pain, and three functional tests were
used: walking for 6 minutes, going up and down
the stairs, and a 10 x 4 meters test with a 15-
minute rest interval between each test. The
exercises were performed for six weeks in the
experimental groups, and the control group did
not have any intervention during this period. In
the group that received electrical stimulation
intervention, a Beaver device made in Germany
(model EM80) was used to perform the electrical
stimulation. Two electrodes were placed on the
affected quadriceps muscle's ventricle, and the
duration of stimulation and contraction was 5
seconds, followed by a 3-second rest period. The
intensity of the stimulation was considered based
on the patient's tolerance, and in the first week, 10
minutes, and each week, 5 minutes were added to
the time of the previous week, so that in the sixth
week, 35 minutes and three days a week were
used. Resistance exercises were performed
unilaterally in the isometric exercise group, and
all subjects faced the same exercise in each
exercise session.

Results

Six weeks of electrical stimulation, isometric,
and combined contraction (electrical stimulation
and isometric contraction) caused a significant
decrease in changes in pain index levels (VAS)
and functional indices in patients with knee
osteoarthritis compared to the control group
(p=<0.05). Also, no significant difference was
observed between the experimental groups (Table

1.

Conclusion

The findings of the present research show that
six weeks of electrical stimulation, isometric, and
combined contraction (electrical stimulation +
isometric  contraction) caused a significant
decrease in the changes in pain index levels
(VAS) and performance in patients with knee
osteoarthritis, while in the control group, no
specific change was observed.
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Table 1. Comparison of variables in groups

Sum of

Degrees of

Mean

Variable Comparison Sl Freedom ST F P
Between Groups 4209.375 3 1403.125
Pain (score) Within Groups 2562.500 28 91.518 15.332 0.001*
Total 6771.875 31 -
Between Groups 4877.344 3 1625.781
6-minute walk Within Groups 2284.375 28 81.585 19.927 0.001*
Test (meter) Total 7161.719 31 --
Between Groups 3028.125 3 1009.375
10*4 Meter Within Groups 1168.750 28 41.741 24.182 0.006*
(seconds) Total 4196.875 31 --
Between Groups 1156.250 3 385.417
Up & Down Within Groups 781.250 28 27.902 13.883 0.001*
Stairs(seconds) Total 1937.500 31 --

Isometric quadriceps exercises improve the
pain and function of people with knee
osteoarthritis.  Isometric contraction
increases blood flow to the area, which relieves
joint pain and inflammation. Isometric exercises

muscle

with regular mechanical stimulation transfer the
correct movement pattern to the neuromuscular
system and improve the walking pattern (34).
Quadriceps muscle weakness is one of the main
characteristics related to knee osteoarthritis, and
many exercise programs emphasize increasing the
strength of this muscle group (35). Electrical
stimulation significantly reduces pain and
improves function, balance, range of motion, and
walking in patients with knee arthritis; the
effectiveness of the physiotherapy treatment
program on the amount of knee pain is due to the
analgesic property of Tens. Neuromuscular
electrical stimulation strengthens the quadriceps
muscle and reduces pain. Also, electrical
stimulation increases muscle strength and power.
Based on this, it is suggested that treatment
methods or a combination of these two be used to
reduce pain and improve the performance of
athletes with knee osteoarthritis. Due to the low
cost and applicability of this training protocol, the
possibility of its use in the health system and

medical services was imagined, and sports centers
can use this protocol to improve the sports
performance of these people.
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3 Motor units

4 Fast twitch
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