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Abstract

People with knee osteoarthritis suffer from profound proprioception impairment and
decreased muscle strength. Massage is mentioned as an intervention that can relieve the
symptoms of osteoarthritis. Therefore, this study aimed to evaluate the effect of four
weeks of Swedish massage on knee joint proprioception, muscle strength of quadriceps,
and osteoarthritis symptoms in adult women with knee osteoarthritis. Thirty women were
included by the purposive, convenience sampling (age 52.60+7.30 years old, height
1.5740.05 m, body mass 74.40+9.60 kg). The participants were randomly divided into two
control group (n=15) and intervention groups (n=15). The intervention group received the
Swedish massage for 4 weeks (12 sessions). During this period, the control group did not
receive any interventional protocol. Symptoms of osteoarthritis, muscle strength of
quadriceps, and knee joint proprioception were analyzed in the pre-and post-test using the
WOMAC questionnaire, handheld dynamometer, and joint angle reconstruction,
respectively. A mixed repeated measure test was used for comparison between and within
groups. The results showed a significant improvement in the desired variables of the
intervention group compared to the control group (P <0.05). Therefore, osteoarthritis
symptoms were significantly improved (P =0.001), and quadriceps muscle strength
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(P =0.001) and knee joint proprioception (P =0.001) were significantly increased. Based
on the findings of this study, massage can increase the strength of quadriceps muscles and
improve the knee joint proprioception in women with knee osteoarthritis by decreasing
pain and improving physical function. Therefore, it is recommended to use this
intervention in order to improve strength, joint proprioception, and symptoms in women
with knee osteoarthritis.

Keywords: Knee Osteoarthritis, Joint Proprioception, Muscle Strength, Massage

Extended Abstract

Background and Purpose

Osteoarthritis is the most common joint disease in humans, occurring in 60 to 90
percent of people over the age of 65 years, and it's the most common cause of
chronic disability in most societies (1, 2). The knee is known as one of the most
important joints in bearing weight and mobility of the body, which is more prone
to osteoarthritis than other joints (3). Among the many factors involved in the
onset or progression of osteoarthritis of the knee, muscle weakness is important
because, in most patients, quadriceps muscle weakness is seen even at the onset
of the disease (4). According to some researchers, the weakness of this group of
muscles is an important indicator of knee pain and is associated with disability
(5). Muscle weakness, along with other factors such as impaired mechanical
receptors, can impair the proprioception in patients with knee osteoarthritis.
Proprioception impairment in patients with knee osteoarthritis increases the risk
of disease onset and progression (6). Previous studies have shown that massage
can reduce pain and increase strength and proprioception (7). Therefore, the
present study aimed to investigate the effect of Swedish massage on the
proprioception of the knee joint, quadriceps muscle strength, and osteoarthritis
symptoms in adult women with knee osteoarthritis.

Materials and Methods

The present study is quasi-experimental research including a massage intervention
group and a control group. Participants were selected based on the inclusion
criteria, and after filling out the written consent form, they were randomly entered
into the study. The sample size was selected by using G*Power software. Thus,
30 adult women with knee osteoarthritis were divided into two groups of
intervention (massage) and control, with an equal number of 15 people in each. A
hand-held, portable MMT device was used to measure the voluntary isometric
strength of the quadriceps muscles (8). One of the sub-assessments of knee
proprioception is the assessment of the sense of joint position. For this purpose, a
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system consisting of skin markering, digital photography with a camera, and
AutoCAD software was used to evaluate the reconstruction of the knee joint
angles (2). After performing the test, the subjects of the intervention group entered
the training protocol. The massage protocol consisted of a 20-minute Swedish
massage technique (7) performed by a massage therapist for four weeks (three
times a week) on the quadriceps muscles of the patients. No special exercises
were considered for the control group during this period. At the end of four weeks,
both groups underwent a post-test in the same environment as in the pre-test. To
check the normality of the data and the homogeneity of the variances, the Shapiro-
Wilk test and Leven's test were used, respectively. After confirming these
assumptions, the mixed repeated measures test was used to evaluate the
comparison between groups and within groups with a significance level of P
<0.005.

Findings

The results of mixed repeated measures test showed a significant difference within
and between groups. Based on the study’s findings, the symptoms of osteoarthritis
(A% =-65.47,d=1.03, p=0.011), pain (A% = -64.27, d = 1.17, P = 0.004), joint
stiffness (A% = -66.17%, d = 0.88, p = 0.026), physical function (A% = -67.36%,
d=1.75,p=0.001), quadriceps muscle strength (A% = 53.54,d =0.98, p=0.015)
and absolute error of angular reconstruction at 45 © flexion (A% =-52.42% A, d =
1.93, p=0.001) and 60 ° flexion (A% = -78.78%, d = 1.52, p = 0.001) of Knee
significantly improved for the intervention group after four weeks of Swedish
massage (P <0.05); However, the values of these variables remained constant for
the control group.

Conclusion

The findings of the present study showed that four weeks of Swedish massage,
which is applied to the quadriceps group at least three times a week for 20 minutes,
can relieve pain and improve the symptoms of patients with knee osteoarthritis.
The results also showed that massage can indirectly have a positive effect on
increasing the strength of quadriceps muscles and knee proprioception. Therefore,
the intervention in this study can be used as an effective and low-cost
rehabilitation program for adult women with knee osteoarthritis.

Keywords: Knee Osteoarthritis, Joint Proprioception, Complementary Therapy,
Muscle Strength, Massage
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