Journal of Research in Sport Rehabilitation

Vol 11. No 23. Spring 2024
159-172

WWW.RSR.BASU.AC.IR

Comparison of the effect of six weeks of therapeutic exercise in water
and dry land on knee kinematics and electrical activity of selected
muscles during walking in elderly women with knee osteoarthritis

Farjad Pezeshk, Abbas'*; Zarei, Fatemeh?; Ilbeigi, Saeed?

1. Assistant professor of Sports Biomechanics, Department of Sport Sciences, Faculty of Physical Education
and Sport Sciences, University of Birjand, Birjand, Iran.

2. MSc. in Sport Biomechanics, Department of Sport Sciences, Faculty of Physical Education and Sport
Sciences, University of Birjand, Birjand, Iran.

3. Associated professor of Sports Biomechanics, Department of Sport Sciences, Faculty of Physical Education
and Sport Sciences, University of Birjand, Birjand, Iran.

Received August 2024; Accepted September 2024

Abstract
Keywords Background and Aim: Knee .o.steoarthritis is. one gf the common disorders in
elderly women. Knee osteoarthritis affects the kinematic and neuromuscular aspects
of walking. However, there is no consensus regarding the best exercise method to
improve walking-related symptoms in patients with osteoarthritis. This study aimed
to compare the effect of six weeks of therapeutic exercise in water and on dry land
on knee kinematics and the electrical activity of selected muscles during walking in
Kinematics elderly women with knee osteoarthritis.

Methods: In this semi-experimental study with a pre-test and post-test design, 36

elderly people with osteoarthritis with related criteria were randomly divided into
Electromyography three groups: control group, exercise in water, and land. Kinematic variables were

measured using a digital camera with a frequency of 240 Hz and electromyography

) data were measured using a Bio vision system at a frequency of 1000 Hz. Study

Water exercise subjects participated in eight weeks of training on land and in water. The peak of
the knee angle at the beginning of the establishment, the electrical activity of one
strain, and the indices related to the contraction were calculated in the data
processing stage. A one-way analysis of variance was used to compare the effects
of the exercises in the pre-and post-tests.
Results: The study showed no significant difference between the training groups in
the knee angle peak and co-contraction-related indices (P>0.05). However, the
quadriceps muscle activity increased after water training compared to the control
group and training on land. Found significance (P<0.05).
Conclusion: The results of this study showed that light exercise in water with an
emphasis on walking is a suitable option for the elderly with knee osteoarthritis to
strengthen muscles, improve walking, and prevent the progression of symptoms of
people with arthritis such as inhibition and atrophy of the quadriceps muscle.
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Extended Abstract

Introduction

Knee osteoarthritis is one of the most common
disorders of aging. One aspect that knee
osteoarthritis affects is walking (1). Osteoarthritis
of the knee causes a decrease in the knee angle and
the peak of the knee angle at the beginning of the
stabilization phase (2). In addition to the increase
in the activity of the quadriceps muscles, the co-
contraction of the knee muscles, flexor, and
extensor groups is the cause of the decrease in the
range of motion of the knee at the beginning of the
stabilization phase. For this reason, the knees of
people with knee osteoarthritis are stiffer when
walking (2). According to researchers, quadriceps
strengthening exercises help to reduce joint
stiffness, increase the ability of the quadriceps
muscle to cope with torques and improve the range
of motion of the knee during the establishment
phase (1, 8). Therefore, it is assumed that walking
exercises in combination with quadriceps muscle
strengthening exercises can be effective in
returning to the normal walking pattern (8).

On the other hand, experts evaluate
hydrotherapy as one of the least dangerous
treatments for knee osteoarthritis. Since little
research has been reported on the effect of dry and
hydrotherapy exercises on the improvement of
walking in patients with knee osteoarthritis, the
purpose of this research is to investigate the effect
of six weeks of dry and water therapeutic exercises
on knee kinematics and the electrical activity of the
muscles. Selected while walking in elderly women
with knee osteoarthritis.

Method

The research method in this research was semi-
experimental and the research design was pre-test
and post-test. The statistical population of this
research was made up of elderly women with
second-degree and higher knee osteoarthritis in
Birjand city. One day before starting the exercises,
kinematic and electromyographic measurements
were taken of the individual walking at a normal
speed of 10 meters, using an EMG device and a
digital camera with an imaging rate of 240 Hz.
Surface electrodes were placed on the rectus

femoris, latissimus dorsi, latissimus dorsi, biceps
femoris, semimembranosus, biceps femoris, and
biceps femoris muscles. To measure the kinematics
of the joints of the lower limbs, markers were first
placed on the bony appendages of the acromion,
greater trochanter, external epicondyle of the thigh,
external ankle, heel, and the fifth metatarsal. The
training sessions consisted of 18 one-hour sessions
(6 weeks and 3 sessions each week) for the two
groups of water therapy training and dry training.
At the beginning of each training session, a period
of 10 minutes was dedicated to warm-up, which
included appropriate stretching movements. The
duration of both exercises in water and on land was
45 minutes, which included stretching exercises,
isometric strength exercises, isotonic strength
exercises, and walking exercises, and 5 minutes
were considered for cooling down (4, 10, 13, 14).

In the processing phase, the average muscle
activity in the phase of weight acceptance and the
whole walking was calculated. In the next step,
indices related to muscle contraction were
calculated. In the next step, the range of motion of
knee flexion in the weight acceptance phase (0 to
25% of the walking cycle) was calculated. To
investigate the difference between group and
intragroup averages, ANOVA with repeated
measures was used, for intragroup comparisons, a
dependent t-test was used, and one-way ANOVA
and Bonferroni's post hoc test were used to
compare the effect of exercises (P<0.05).

Results

The findings showed that after training in water
and on dry land, the range of motion of knee
flexion in accepting weight increased significantly
(P<0.05). The results of the one-way analysis of
variance and Bonferroni's post hoc test regarding
the comparison of the difference between the
results before and after the training also indicated
that there is a significant difference between the
effect of training in water and land compared to the
control group (P=0.015, p= 0.018). The findings
also indicated that the effect of time (before and
after training) (P<0.05) and the interactive effect of
time and training groups (control, training in water
and on land) were significant in the activity of the
rectus femoris and latissimus dorsi muscles. were
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(P<0.05). The results of the dependent t-test
indicated that after training in water and on dry
land, the activity of these two muscles in weight
acceptance increased significantly (P<0.05). Also,
the results indicated that the effect of time (before
and after training) (P=0.08) and the interaction
effect of time and training groups (control, training
in water and dry) were not significant in the
contraction of flexors-extensors (P=0.08).

Discussion

This study aimed to compare the effect of six
weeks of therapeutic exercise in water and on dry
land on knee kinematics and the electrical activity
of selected muscles during walking in elderly
women with knee osteoarthritis. The first finding
of this study indicated that despite the increase in
the knee peak flexion angle during the weight
acceptance phase of walking following exercise in
water and land, no significant difference was
observed between the effect of exercises (P>0.05).
In conclusion, the results of this study showed
improvement in symptoms, functional-motor
limitations, kinematics, and muscle activity after
an 8-week walking intervention. People with knee
osteoarthritis show a different walking pattern than
healthy people. Patients with knee osteoarthritis
prefer to move at a lower speed than healthy
people, and the ground reaction force is generally
higher in people with severe osteoarthritis when
moving and going downstairs.

One of the most important effects of knee
osteoarthritis on walking is the reduction of knee
range of motion during the stance phase (8). The
second finding of this study showed that the
electrical activity of the right thigh muscle is higher
than training on land, and water training can
improve the activity of the right thigh muscle better
than training on land (P<0.05). On the other hand,
the results of the follow-up test showed that
training in water and land has reduced the activity
of internal and external twin muscles compared to

the control group (P<0.05). However, no
significant difference was found between the effect
of exercises on muscle activity in weight-bearing
(NET) and flexor extensor contraction in weight-
bearing (DCCR) (P>0.05). This finding is in
agreement with researchers who mentioned the
positive effect of exercise on increasing the activity
of the quadriceps muscle in patients with
osteoarthritis. (5, 14)

The results of this study showed that light
exercise in water with an emphasis on walking is a
suitable option for elderly people with knee
osteoarthritis to strengthen muscles, improve
walking, and prevent the progression of symptoms
of people with arthritis such as inhibition and
atrophy of the quadriceps muscles.

Clinical application

Using Kinesio tape can reduce the risk of ACL
injury by improving the jumping-landing pattern,
anterior-posterior stability, and knee control.
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