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ABSTRACT

Background: Osteoarthritis (OA) is a degenerative joint disease that significantly impairs mobility and quality of life, particularly
among the elderly. The use of canes, when applied correctly, can alleviate joint stress, reduce pain, and improve functional
mobility. However, improper use can exacerbate symptoms such as hamstring tightness and abductor weakness.

Objective: To investigate the effects of targeted physical therapy and proper cane usage on pain reduction, enhanced range of
motion, and improved gait parameters in patients with knee and hip OA.

Methods: This quasi-experimental study enrolled 40 participants aged 40-80 years with diagnosed knee and hip OA from public
and private healthcare facilities in Faisalabad. Participants received education on proper cane use and engaged in a physical
therapy program consisting of exercises for stretching hamstrings and strengthening abductors, three times a week. Outcomes
measured included WOMAC pain scores, hip and knee range of motion (ROM) via goniometry, Trendelenburg test duration for
abductor strength, and gait parameters (stride length and cadence). Data were analyzed using SPSS version 25, employing the
Wilcoxon signed-rank test to evaluate pre- and post-intervention changes.

Results: Significant improvements were noted post-intervention with the WOMAC pain score decreasing from a mean of 6.2 £ 1.5
t0 3.1+ 1.3 (p <0.001). Hip extension increased from 20 + 5 degrees to 30 + 6 degrees (p < 0.001), and knee flexion improved
from 90 + 10 degrees to 110 + 9 degrees (p < 0.001). Trendelenburg test duration improved from 10 + 2 seconds to 25 + 5 seconds
(p <0.001), and gait parameters showed an increase in stride length from 0.8 m £ 0.1to 1.0 m £ 0.1 (p < 0.001) and cadence from
90 steps/min to 100 steps/min (p < 0.001).

Conclusion: Proper cane use combined with a structured physical therapy regimen significantly reduces pain and improves both
joint mobility and gait dynamics in patients with knee and hip osteoarthritis. These interventions are crucial for enhancing quality
of life and mobility in OA patients.
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INTRODUCTION

Osteoarthritis (OA), commonly referred to as age-related arthritis, degenerative joint disease, or primary OA, is a leading
cause of disability not only in the United States but globally (1). Characterized by the degradation of joint cartilage and
underlying bone, it most frequently affects the knees, hips, and small hand joints (2). With the knee being the most
common site for pain-related complaints, OA impacts the quality of life for a significant portion of the elderly population
(1,3). As populations age and obesity rates increase, the prevalence of OA is expected to rise, highlighting the urgent
need for effective management strategies (4).

One traditional management tool is the use of canes or walking sticks, which are designed to redistribute the load from
the lower extremities to the upper body, thereby alleviating joint stress and enhancing stability. However, the
effectiveness of a cane largely depends on its proper use. Incorrect utilization can lead to an increased risk of falls and
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exacerbate muscle imbalances such as hamstring tightness and abductor weakness, which are common in patients with
knee and hip OA. These issues can diminish mobility and independence, making education on correct cane usage a
critical component of patient care (4-6).

Global efforts are also focusing on addressing modifiable risk factors for OA, such as obesity and joint injury, which could
alleviate the burden of this disease. While the pathophysiology of OA involves a complex interplay of mechanical,
structural, and biological processes, the role of physical aids like canes in managing OA symptoms highlights the
mechanical aspect of its treatment. Studies underscore the importance of biomechanical interventions alongside
pharmaceutical and surgical options to manage the symptoms and progression of OA effectively (7-9).

Therefore, the necessity to adhere to correct cane usage and integrate targeted physical therapy interventions to
counteract the musculoskeletal imbalances caused by improper cane use is paramount. Such interventions, including
specific exercises designed to stretch and strengthen the hamstrings and abductors, can potentially reverse the adverse
effects of OA and improper cane use, thereby improving patients' overall mobility and quality of life (10-12).

MATERIAL AND METHODS

This study adopted a quasi-experimental design to investigate the impact of correct cane usage and physical therapy
interventions on reversing muscle imbalances specifically hamstring tightness and abductor weakness in patients with
knee and hip osteoarthritis. A total of 40 participants, both male and female, aged between 40 and 80 years, were
recruited from various public and private healthcare facilities in Faisalabad. The recruitment was facilitated using a
convenient sampling technique, ensuring the inclusion of individuals who demonstrated tight hamstrings and weak
abductors due to improper cane usage and were diagnosed with grade 3 or 4 osteoarthritis as per the Kellgren and
Lawrence grading system (13).

Upon recruitment, participants underwent a comprehensive baseline assessment that included the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC) for pain and physical function, goniometric measurements to
assess the range of motion at the hip and knee joints, and the Trendelenburg test to evaluate hip abductor strength. This
initial assessment helped in establishing a baseline for comparing post-intervention outcomes (14).

The intervention group received targeted education on the correct use of canes during various daily activities.
Additionally, they participated in a structured physical therapy program, which included specific exercises for stretching
the hamstrings and strengthening the abductors. The exercise regimen was carried out three times a week, with each
session comprising ten repetitions of each exercise, tailored according to individual patient needs (15).

Data collection was systematically conducted throughout the study, ensuring that each participant's progress and
adherence to the intervention were meticulously recorded. Ethical approval for the study was obtained from the local
ethics committee, and all participants provided informed consent, adhering to the principles of the Declaration of
Helsinki. The study ensured that all participant data were anonymized and handled with confidentiality.

Statistical analysis was performed using SPSS version 25. The data were first tested for normality. Descriptive statistics
were used to characterize the study population. Inferential statistics, including the Wilcoxon signed-rank test, were
employed to compare pre- and post-intervention measures within the group. The significance level was set at p<0.05
for all statistical tests.

This comprehensive approach ensured the rigorous assessment of the effectiveness of cane use education and targeted
physical therapy in managing specific musculoskeletal imbalances associated with osteoarthritis, providing valuable
insights into enhancing patient outcomes in clinical practice.

RESULTS

The results of the study highlighted significant improvements in the physical therapy management group with proper
cane usage, as showed by several key outcome measures.

Table 1: Pain Scores as Measured by the WOMAC Questionnaire
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Description Pre-Treatment Mean Score Post-Treatment Mean Score p-value

WOMAC Pain Score 6.2+15 3.1+13 <0.001
Table 2: Hip and Knee Range of Motion (ROM)

Joint Motion Pre-Treatment Mean | Post-Treatment  Mean | p-value

(degrees) (degrees)

Hip Extension 2015 306 <0.001

Knee Flexion 90+10 1109 <0.001
Table 3: Trendelenburg Test Duration

Test Outcome Pre-Treatment Mean Duration (seconds) | Post-Treatment Mean Duration (seconds) | p-value

Trendelenburg Test | 10+ 2 25+5 <0.001
Table 4: Gait Parameters

Parameter Pre-Treatment Mean Post-Treatment Mean p-value

Stride Length 0.8mz=0.1 1.0m=z*0.1 <0.001

Cadence 90 steps/min 100 steps/min <0.001

The analysis of the results revealed significant improvements across all measured parameters. The WOMAC pain scores
showed a marked reduction (Table 1), indicating a significant decrease in the participants' pain levels following the
intervention (p<0.001). This improvement suggests that proper cane usage, coupled with targeted physical therapy,
effectively alleviates pain in knee and hip OA patients.

Further, there were notable improvements in the range of motion for both the hip and knee joints (Table 2). Hip
extension and knee flexion increased significantly (p<0.001 for both), demonstrating enhanced joint mobility as a result
of the intervention. These findings are critical as they suggest that the physical therapy exercises specifically targeted
and effectively improved joint flexibility and function. The duration participants could maintain the Trendelenburg
position increased significantly from pre-treatment to post-treatment (Table 3), with a p-value of less than 0.001. This
improvement indicates enhanced hip abductor strength, which is crucial for stabilizing the pelvis during gait and reducing
the load on the osteoarthritic hip joint.

Gait parameters also showed significant improvement; both stride length and cadence increased (Table 4), reflecting
enhanced overall gait quality and efficiency (p<0.001). These improvements in gait parameters are indicative of better
balance, mobility, and lower limb function, contributing to overall stability and reduced fall risk. The study's results
substantiate the efficacy of proper cane usage and a structured physical therapy program in improving pain, range of
motion, muscle strength, and gait parameters in patients with knee and hip osteoarthritis. The statistical analysis
provides strong evidence supporting the interventions' benefits, underscoring their importance in the management of
OA symptoms.

DISCUSSION

The study proved that proper cane usage combined with targeted physical therapy significantly alleviated pain, improved
range of motion, and enhanced gait parameters in patients with knee and hip osteoarthritis (1-3). These findings align
with earlier research indicating that biomechanical aids such as canes, when used correctly, can redistribute load and
reduce stress on affected joints, thereby reducing pain and improving function (3). The reduction in WOMAC pain scores
in this study is particularly noteworthy, as it suggests that integrating education on cane usage into routine care can
effectively enhance outcomes for OA patients (4).

Improvements in hip extension and knee flexion range of motion observed in this study are consistent with those
reported in the literature, where exercise regimens designed for OA patients have led to improved joint mobility and
overall physical function (4-6). The significant enhancement in the duration for which participants could maintain the
Trendelenburg position indicates an increase in hip abductor strength, a crucial factor for pelvic stability during gait that
has been shown to decrease the risk of falls among the elderly (7-9).
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Furthermore, the increase in stride length and cadence post-intervention underlines the potential of comprehensive
physical therapy programs in restoring normal gait patterns, which are often disrupted in OA patients (3). These gait
improvements may contribute to the overall quality of life and independence in daily activities, as supported by the
study's statistically significant findings (10-12).

While the results are encouraging, the study has several limitations (13-15). The quasi-experimental design without a
control group limits the ability to attribute improvements solely to the intervention (16). The small sample size and the
convenience sampling method also restrict the generalizability of the findings to all patients with knee and hip OA.
Additionally, the short duration of the intervention may not fully capture long-term outcomes and adherence to cane
usage and exercise protocols (17).

Despite these limitations, the study contributes valuable insights into the effectiveness of integrated interventions
involving cane usage education and physical therapy (18). It highlights the need for future research with larger,
randomized controlled trials to confirm these findings further and explore the long-term benefits and optimal cane usage
techniques. Moreover, investigating the specific elements of physical therapy programs that most significantly impact
clinical outcomes could refine treatment protocols for OA patients (19, 20).

CONCLUSION

In conclusion, this study supports the implementation of combined educational and physical therapy interventions for
managing knee and hip OA. Recommendations for clinical practice include routine education on proper cane usage and
tailored exercise programs focusing on strengthening and increasing the range of motion in affected joints. These
interventions can be pivotal in enhancing mobility, reducing pain, and improving the overall quality of life for individuals
suffering from osteoarthritis.
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