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Abstract

Keywords Background and Aim: Osteoarthritis is the most common type of arthritis and is

considered one of the 10 main causes of disability in the world. The main aim of
this study was to compare the effects of a quadriceps strengthening exercise

Strengthenin
g g course with a combined exercise course (resistance, stretching, open and closed

exercises,

chain) on pain, balance, quality of life, and the strength ratio of quadriceps to
Combined exercises hamstring in women 50-60 years old with knee osteoarthritis.

Methods: In this semi-experimental research, 45 women with osteoarthritis
Balanc were selected as available with full knowledge of the work implementation steps

and randomly divided into three groups: quadriceps strengthening exercises,
combined, and control exercises. Before starting the exercises, the VAS pain
Women, questionnaire, the global and localized WHOQOL-BREF questionnaire, the
Sharpened-Romberg test, and the standing and walking time test were used for
the pre-test. A dynamometer was also used to collect the required information on
the ratio. Exercise protocols were completed for 4 weeks, 5 sessions per week.
All the tests were repeated at the post-test. Descriptive statistics and ANOVA
statistical methods were used to investigate the research variables.

Results: Pain index, static and dynamic balance, and quadriceps-to-hamstring
strength ratio significantly decreased in both quadriceps strengthening and
combined training groups (P<0.05).. No significant changes were observed in the
control group (P>0.05).

Conclusion: Both exercise protocols have improved all factors in 50 to 60-year-
old women with knee osteoarthritis, and they are recommended for this purpose.

Osteoarthritis,
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Extended Abstract

Introduction

Osteoarthritis is the most prevalent form of
arthritis, affecting millions of people worldwide, and
it is recognized as one of the top ten leading causes
of disability globally. This degenerative joint
condition is characterized by the breakdown of
cartilage, leading to pain, stiffness, swelling, and a
decreased range of motion. Its impact is particularly
significant among older adults, where it can severely
affect daily activities and overall quality of life.

The primary aim of this study was to compare
the effects of two distinct exercise interventions in
women aged 50 to 60 who are experiencing knee
osteoarthritis. Specifically, the research focused on
evaluating the outcomes of a quadriceps
strengthening exercise program versus a combined
exercise course that includes resistance training,
stretching, and both open and closed Kinetic chain
eXercises.

Assessing the effectiveness of these exercise
regimens is crucial, as it can provide insights into
the best approaches for managing osteoarthritis
symptoms and enhancing functional abilities. The
study measured various key parameters, including
pain levels, balance, quality of life, and the strength
ratio of quadriceps to hamstring muscles. By
focusing on these outcomes, the study aims to
contribute valuable knowledge to the fields of
physical therapy, rehabilitation, and geriatric care,
helping to improve the quality of life for those
affected by this debilitating condition.

Method

The current research was a randomized controlled
trial. Forty-five women with osteoarthritis were
selected as available with full knowledge of the
work implementation steps and randomly divided
into three groups: quadriceps strengthening
exercises, Combined, and control exercises. Before
starting the exercises, the VAS pain questionnaire,
the global and localized WHOQOL-BREF
questionnaire, the Sharpened-Romberg test, and the
standing and walking time test were used for the
pre-test. A dynamometer was also used to collect the
required information on the ratio. Exercise protocols
were completed for 4 weeks, 5 sessions per week.
All the tests were repeated at the post-test.
Descriptive  statistics and ANOVA statistical
methods were used to investigate the research
variables.

Results

The results of the study indicated that both the
resistance training group and the combined training

group experienced significant improvements in pain,
static and dynamic balance, the quadriceps-to-
hamstring strength ratio, and quality of life in the
post-test compared to the pre-test.

Per Post value
Factor Group test test p
Strength 6.1441.08  4/0+41/51  0.000°
Pain Mixed 7.0 £80/996 4.0 +91.666  0.000°
exercise
Control 7042738 7.0+17385 1.00
Static Strength 16.1#0.47  26.1+4167  0.000"
(BS";""‘”"‘* g'('exri‘:se 14149144 23142581  0.000°
Control 15.1+50.16 15.1+58.08 0.838
~ Strength 9.0458.900  7.0+41.668  0.000"
Dynamic Mixed
Balance ! 11.0¢1.953  7.0+33.887  0.000
(S) exercise
Control 10.1466.23  10.0¢58.79  0.754
Ouad Strength 1.34 1.42 0.000°
/ham Mixed 1.47 163 0.000°
strength exercise
(N) Control 1.47 1.44 0.153
Strength 0.64+58.900 0.77+41.668  0.000"
g“l‘l"]!;ty Zf('ﬁ'se 0.61+1.953 0.75+33.887 0.000°
Control 1.69+66.23  0.69+58.792  0/571
* p<0.05

The findings from the Tukey post hoc test
revealed that there was no significant difference
(p=0.067) in pain intensity between the resistance
training group and the combined training group,
with changes in these two groups being almost
identical. However, when compared to the control
group, there was a significant difference in pain
intensity (p = 0.000).

Discussion

The present study aimed to compare the effects
of two different exercise methods—isolated
quadriceps strengthening exercises and a combined
exercise program that included resistance training,
stretching, and both open and closed chain
exercises—on pain, balance, quality of life, and the
quadriceps-to-hamstring strength ratio in women
aged 50-60 years with knee osteoarthritis. The
results indicated significant improvements across all
measured variables in both exercise groups
compared to the control group.

Regarding pain intensity, both the resistance
training group and the combined training group
experienced significant reductions. However, the
Tukey post hoc test revealed no significant
difference in pain intensity between the two exercise
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groups (p = 0.067). This finding suggests that both
training modalities are similarly effective in
alleviating pain. In contrast, there was a notable
difference in pain intensity when comparing both
training groups to the control group (p = 0.000),
highlighting the effectiveness of both exercise types
in reducing pain in this population.

Similarly, in terms of quality of life, no
significant difference was found between the
resistance training and combined training groups (p
0.082). However, a significant difference (p 0.000)
emerged when comparing both groups to the control
group. This aligns with findings from other studies,
such as those by Fransen et al. (2015) and Azhari et
al. (2019), which report significant improvements in
quality of life among individuals with osteoarthritis
participating in structured exercise programs. This
suggests that both exercise methods significantly
improve the quality of life of participants, even
though the effects were comparable between the two
training approaches.

In the static balance measure, significant
differences were observed between the resistance
training group and the combined training group (p =
0.000), indicating a superiority of one approach over
the other. In dynamic balance, however, there was
no significant difference between the two exercise
groups (p = 0.797), although both groups performed
significantly better than the control group (p =
0.000). Consistent with our findings, research by
Cummings et al. (2013) also demonstrated how
strength training alone can enhance balance, which
is critical for fall prevention in older adults.

Regarding the quadriceps-to-hamstring strength
ratio, the findings showed no significant difference
between the two exercise groups (p = 0.703).
Nonetheless, both groups exhibited significant
improvements compared to the control group (p =
0.000). Studies by O’Brien et al. (2021) and
Sweeney et al. (2018) corroborate these results,
showing that enhancing quadriceps strength is
crucial for knee stability and function in
osteoarthritic patients. Both types of training may
effectively enhance the quadriceps-to-hamstring
strength ratio, which could contribute to improved
functional performance and a reduced risk of injury.

When comparing our results to other literature,
it is notable that while many studies support the
benefits of combined exercise programs (as seen in
research by Campbell et al. (2001)), our findings
indicate that isolated quadriceps training can yield
comparable benefits in certain outcomes. This
finding suggests that for particular populations, like
women aged 50-60 with knee osteoarthritis, targeted

quadriceps strengthening could be a viable option
when combined programs are not feasible.

Overall, the results of this study indicate that
both training modalities can effectively impact pain,
balance, quality of life, and the quadriceps-to-
hamstring strength ratio in middle-aged women with
knee osteoarthritis. It is recommended that
rehabilitation programs for this target population
incorporate both types of exercises to fully exploit
their diverse benefits. However, these findings also
indicate that further research is needed to better
understand the specific mechanisms by which these
exercises exert their effects and to identify the
optimal combinations for improving outcomes in
individuals with knee osteoarthritis.

Furthermore, longitudinal studies could provide
insights into the long-term benefits of these exercise
interventions, which is an area that remains
relatively underexplored in the current literature.

Clinical application

Improvement in these areas could lead to better
mobility, reduced reliance on pain medication, and
an overall enhancement in daily functioning for
women in this age group. Furthermore, combined
exercise leads to the most significant benefits. It
informs  rehabilitation strategies and guides
healthcare providers in creating tailored exercise
prescriptions for individuals with knee osteoarthritis.
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