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ABSTRACT

Knee osteoarthritis is one of the most common joint disorders in elderly women,
leading to pain, reduced mobility, and a lower quality of life (QoL). This study aimed to compare the
effects of combined yoga—massage exercises and Tai Chi on pain, function, range of motion, and QoL in
women with knee osteoarthritis.

[VETELEE The study population consisted of women aged 55-65 years. Based on inclusion criteria
and with the supervision and diagnosis of an orthopedic specialist, 45 participants were purposefully
selected. They were then randomly assigned to three groups: the combined yoga—massage group
(n=15), the Tai Chi group (n=15), and the control group (n=15). Those in the control group did not
participate in any training and continued their daily activities. After completing informed consent, pre-
tests were conducted to assess pain and function using the Knee Injury and Osteoarthritis Outcome
Score (KOOS) questionnaire, range of motion using a goniometer, and quality of life using the Knee Injury
and Osteoarthritis Outcome Score (KOOS) questionnaire. The yoga—massage and Tai Chi protocols were
performed for eight weeks, with three sessions per week. Data were analyzed using a mixed analysis of
covariance (ANCOVA) with a significance level of a<0.05.

(ST The findings indicated that the combined yoga—massage protocol significantly improved pain,
function, range of motion, and quality of life (P<0.05) in women with knee osteoarthritis compared to
the Tai Chi and control groups in the post-test.

[@TEITERT Both yoga—massage and Tai Chi exercises reduced pain, enhanced function, increased range
of motion, and improved quality of life in elderly women with knee osteoarthritis compared to the
control group; however, yoga—massage exercises were more effective than Tai Chi in achieving these
' outcomes.
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Introduction

nee osteoarthritis (OA) is a progressive

degenerative joint disease characterized

by the breakdown of articular cartilage,

subchondral bone remodeling, and syno-

vial inflammation. It is a leading cause of
pain, functional limitation, and reduced quality of life in
middle-aged and elderly populations worldwide, with a
higher prevalence among women due to hormonal, ana-
tomical, and biomechanical factors. Conventional man-
agement of knee OA often includes pharmacological
interventions, physiotherapy, and in some cases, surgical
procedures; however, these approaches may have lim-
ited long-term effectiveness and can be associated with
adverse effects. Consequently, there is a growing inter-
est in non-pharmacological, exercise-based interventions
that target multiple dimensions of health, including pain
reduction, functional improvement, joint mobility, and
overall well-being.

Mind-body practices, such as yoga, massage therapy,
and Tai Chi have demonstrated potential benefits for
musculoskeletal conditions through combined physi-
cal, psychological, and physiological mechanisms. Yoga
and massage integrate stretching, strengthening, postural
alignment, and relaxation techniques, which may enhance
muscle flexibility, joint range of motion, proprioception,
and pain modulation. Tai Chi, a traditional Chinese mar-
tial art characterized by slow, controlled, and continuous
movements, has been shown to improve balance, neu-
romuscular coordination, and functional performance,
while also promoting mental relaxation.

Although both yoga—massage and Tai Chi have been
individually investigated in OA populations, few studies
have directly compared their effects within a controlled
experimental design. Moreover, combined protocols that
integrate yoga and massage are rarely examined despite
the potential for synergistic effects. Therefore, the pres-
ent study aimed to compare the effects of an eight-week
combined yoga—massage program with Tai Chi train-
ing on pain intensity, functional ability, range of motion
(ROM), and quality of life in women with knee OA.
We hypothesized that both interventions would produce
significant improvements compared to a non-exercising
control group, with the combined yoga—massage protocol
yielding superior outcomes.
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Methods

This randomized controlled trial recruited 45 middle-
aged and elderly women aged 45-65 years diagnosed
with mild to moderate knee OA based on clinical ex-
amination and radiographic confirmation according to
the American College of Rheumatology (ACR) criteria.
Participants were recruited through orthopedic clinics and
community health centers. Inclusion criteria were: 1. fe-
male gender, 2. age 5565 years, 3. ability to walk inde-
pendently without assistive devices, 4. no participation in
structured exercise programs in the past 6 months, and 5)
medical clearance from an orthopedic specialist. Exclu-
sion criteria included: 1. history of knee surgery within
the past year, 2. severe cardiovascular or neurological dis-
orders, 3. uncontrolled hypertension or diabetes, 4. acute
musculoskeletal injuries, and 5. cognitive impairment that
would affect compliance.

Participants were selected purposefully according to
inclusion criteria and then randomly allocated into three

groups (n=15 per group):

Yoga—massage group (YM): This group received a
combined exercise program integrating yoga postures,
breathing techniques, relaxation exercises, and manual
sports massage targeting the quadriceps, hamstrings, gas-
trocnemius, and periarticular soft tissues; Tai Chi group
(TC): This group performed standardized Yang-style Tai
Chi sequences emphasizing knee-friendly stances, slow
transitional movements, and deep diaphragmatic breath-
ing; Control group (CG): Those in this group continued
with their usual daily activities without participating in
any structured exercise program.

The YM and TC groups trained three times per week
for eight consecutive weeks, with each session lasting
approximately 60 minutes. The YM sessions were super-
vised by a certified yoga instructor and a licensed mas-
sage therapist, ensuring correct technique, safety, and
individualized adjustments. The TC sessions were led by
an experienced Tai Chi coach. Attendance was recorded,
and participants were encouraged to maintain consistent
participation.

Outcome measures: Assessments were conducted at
baseline (pre-test) and after the 8-week intervention
(post-test). Statistical analysis: Data were analyzed us-
ing mixed-model analysis of covariance (ANCOVA) to
compare within-group and between-group changes, con-
trolling for baseline scores. The significance level was set
at 0<0.05. All analyses were conducted using SPSS soft-
ware, version 22.
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Results

All 45 participants completed the intervention with no
dropouts or reported adverse events, indicating good ad-
herence and safety. Baseline characteristics (age, BMI,
OA severity, and baseline outcome scores) were compa-
rable across the three groups, confirming successful ran-
domization.

Following the 8-week intervention, both the YM and
TC groups demonstrated significant improvements in
all measured outcomes compared to baseline (P<0.05),
whereas the control group showed no significant changes.
Between-group comparisons revealed the following key
findings:

Pain (WOMAC pain subscale): The YM group expe-
rienced the largest reduction in pain scores compared to
both the TC and CG groups (P<0.001).

Function (WOMAC physical function subscale):
Functional ability improved significantly more in the
YM group than in the TC group, with both intervention
groups outperforming the CG group (P<0.001). ROM:
Knee flexion ROM increased by a greater margin in the
YM group than in the TC group, with minimal change
in the CG group (P<0.01). Knee extension deficits also
decreased more in the YM group. Quality of life (KOOS
total score): Both the YM and TC groups reported signifi-
cant enhancements in KOOS scores, but the YM group
achieved higher post-test values, indicating superior per-
ceived knee-related quality of life (P<0.01).

Conclusion

The findings of this randomized controlled trial suggest
that both yoga—massage and Tai Chi are effective non-
pharmacological interventions for reducing pain, improv-
ing function, increasing ROM, and enhancing quality of
life in women with knee OA. However, the combined
yoga—massage protocol demonstrated greater overall ef-
fectiveness than Tai Chi, likely due to its integration of
targeted stretching, strengthening, relaxation, and direct
soft tissue mobilization. These results support the inclu-
sion of structured mind-body exercise programs, particu-
larly combined yoga—massage routines, as part of com-
prehensive knee OA management strategies. Given the
low cost, safety, and accessibility of these interventions,
they may be considered viable alternatives or adjuncts to
conventional physiotherapy and medication, especially
for women seeking holistic and active self-management
approaches.

Future studies should explore the long-term sustainabil-
ity of benefits, investigate underlying mechanisms, such
as muscle activation patterns and inflammatory markers,
and examine the effects in more diverse populations and
varying levels of OA severity. Additionally, comparative
cost-effectiveness analyses could inform large-scale im-
plementation in community and clinical settings.
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