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Abstract 

Objective: This study investigates the efficacy of biomechanical footwear in improving gait parameters, 

reducing pain, and enhancing functional mobility in patients with hip osteoarthritis, compared to standard 

footwear and no intervention. 

Methods: A randomized controlled trial was conducted with 120 participants diagnosed with hip 

osteoarthritis. Participants were randomly assigned to one of three groups: biomechanical footwear, standard 

footwear, or control. Outcome measures included gait parameters (stride length, gait speed, cadence), pain 

levels (Visual Analog Scale), functional mobility (Lower Extremity Functional Scale), and quality of life 

(Short Form Health Survey). Assessments were performed at baseline, post-intervention (8 weeks), and at a 

4-week follow-up. 

Results: The biomechanical footwear group demonstrated significant improvements in stride length, gait 

speed, cadence, and pain reduction compared to the standard footwear and control groups. Functional mobility 

and quality of life also improved significantly in the biomechanical footwear group. The standard footwear 

group showed some improvement, but less pronounced than the biomechanical footwear group. The control 

group exhibited no significant changes. 

Conclusion: Biomechanical footwear significantly enhances gait parameters, reduces pain, and improves 

functional mobility and quality of life in patients with hip osteoarthritis. These findings suggest that 

biomechanical footwear is a beneficial intervention for managing hip osteoarthritis. 
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Introduction 

Hip osteoarthritis (OA) is a common degenerative joint disease characterized by the progressive breakdown 

of cartilage in the hip joint, leading to pain, stiffness, and impaired function (Bijlsma et al., 2011). This 

condition affects millions of individuals worldwide and is a leading cause of disability, significantly impacting 

quality of life and mobility (Lane, 2007). Patients with hip OA often exhibit altered gait patterns, which can 

exacerbate joint pain and contribute to further functional decline (Kiss, 2010). 

Biomechanical footwear has been proposed as a potential intervention to address these issues. Such footwear 

is designed to alter foot and lower limb mechanics, with the aim of reducing stress on the hip joint and 

improving gait parameters (Stacoff  et al., 2007). Specialized features may include cushioning, arch support, 

and corrective alignment to enhance stability and redistribute forces during walking (Shaw et al., 2018). 

Several studies have investigated the impact of biomechanical footwear on various musculoskeletal 

conditions, showing promising results in terms of pain reduction and functional improvement (Mills et al., 

2010; Moyne-Bressand et al., 2018). However, evidence specifically addressing its efficacy in patients with 

hip OA remains limited. Research indicates that while such footwear can improve gait and reduce pain in 

conditions like knee osteoarthritis and plantar fasciitis, its effectiveness in hip OA requires further 

investigation (Hinman et al., 2016; Maleki et al., 2016). 
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Understanding the influence of biomechanical footwear on gait and pain in hip OA patients is crucial for 

developing targeted management strategies. This study aims to evaluate the effects of specialized 

biomechanical footwear on gait parameters and pain levels in patients with hip osteoarthritis. By providing 

insights into how these interventions can modify walking patterns and alleviate discomfort, this research could 

inform clinical practice and enhance patient outcomes. 

 

Literature Review 

Hip Osteoarthritis and Gait Alterations: Hip osteoarthritis (OA) is a chronic, progressive joint disease that 

predominantly affects older adults. It is characterized by cartilage degeneration, bone remodeling, and 

inflammation, leading to pain, stiffness, and decreased range of motion (Lane, 2007). The condition 

significantly impacts gait patterns, often resulting in reduced stride length, altered gait speed, and increased 

joint loading, which can further exacerbate pain and functional limitations (Kiss, 2010). These gait 

abnormalities are believed to stem from compensatory mechanisms aimed at reducing joint stress, which can 

negatively influence overall mobility and quality of life (Eitzen et al., 2015). 

Biomechanical Footwear and Its Mechanisms: Biomechanical footwear is designed to alter foot mechanics 

and, by extension, lower limb biomechanics. Features such as cushioning, arch support, and corrective 

alignment are incorporated to address various musculoskeletal issues (Shaw et al., 2018). The primary 

mechanisms through which biomechanical footwear may benefit patients with hip OA include reducing 

impact forces, redistributing pressure, and improving alignment, all of which potentially alleviate stress on 

the hip joint (Stacoff  et al., 2007). 

Several studies have evaluated the impact of biomechanical footwear on conditions such as knee osteoarthritis 

and plantar fasciitis. For instance, a systematic review by Mills et al. (2010) found that custom-made foot 

orthoses significantly reduced pain and improved gait parameters in patients with knee osteoarthritis. 

Similarly, Moyne-Bressand et al. (2018) reported positive outcomes in patients with plantar fasciitis, 

including decreased pain and improved gait dynamics, following the use of specialized footwear. 

Evidence on Footwear Interventions for Hip Osteoarthritis: Research specifically targeting the effects of 

biomechanical footwear in hip osteoarthritis is less extensive but indicates potential benefits. A study by 

Zhang et al. (2008) explored the effects of footwear modifications on hip OA patients and observed 

improvements in pain and functional outcomes. However, the study’s small sample size and short duration 

limit its generalizability. 

Another study by Shakoor et al. (2010) assessed the impact of biomechanical footwear on gait in hip OA 

patients. The study reported improvements in gait speed and reduced pain levels, suggesting that 

biomechanical footwear can positively influence walking patterns and pain management. Nonetheless, the 

authors noted variability in individual responses, underscoring the need for further research to establish 

optimal footwear features for this population. 

Gaps and Future Directions: While evidence supports the potential of biomechanical footwear to improve 

outcomes in various musculoskeletal conditions, the specific impact on hip OA requires more comprehensive 

investigation. Existing studies often have limitations such as small sample sizes, short intervention periods, 

and lack of long-term follow-up. Future research should aim to address these gaps by including larger, more 

diverse populations, longer intervention durations, and robust methodologies to better understand the role of 

biomechanical footwear in managing hip osteoarthritis. 

 

Methodology 

Study Design: This study utilized a randomized controlled trial (RCT) design to evaluate the effects of 

biomechanical footwear on gait parameters and pain in patients with hip osteoarthritis. The trial was 

conducted over a 12-week period, with a 4-week follow-up. 

 

Participants 

A total of 120 participants with diagnosed hip osteoarthritis were recruited from orthopedic clinics. 

Inclusion criteria:  

• Age between 50 and 75 years 

• Clinical diagnosis of hip osteoarthritis based on radiographic and symptomatic criteria 
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• Pain level ≥ 4 on the Visual Analog Scale (VAS) 

 

Exclusion criteria: 

• Recent hip surgery or trauma 

• Severe comorbidities that affect gait or pain perception 

• Pregnancy 

 

Participants were randomly assigned to one of three groups: 

1. Biomechanical Footwear Group (n=40): Received specialized biomechanical footwear designed to provide 

cushioning and corrective support. 

2. Standard Footwear Group (n=40): Received standard, non-specialized footwear. 

3. Control Group (n=40): Received no intervention and continued their usual activities. 

 

Intervention 

The Biomechanical Footwear Group wore the specialized footwear for at least 4 hours per day, including 

during daily walking activities. The footwear featured enhanced cushioning, arch support, and alignment 

correction. 

The Standard Footwear Group received commercially available shoes without biomechanical enhancements, 

and were instructed to wear them for the same duration. 

The Control Group did not receive any new footwear and maintained their usual footwear practices. 

 

Outcome Measures 

1. Gait Parameters: Assessed using a gait analysis system that measured stride length, gait speed, and 

cadence. These parameters were evaluated at baseline, post-intervention (week 8), and at 4-week 

follow-up. 

2. Pain Assessment: Pain levels were measured using the Visual Analog Scale (VAS) at baseline, post-

intervention, and at 4-week follow-up. 

3. Functional Mobility: The Lower Extremity Functional Scale (LEFS) was used to assess functional 

mobility. Scores were recorded at the same time points as the other measures. 

4. Quality of Life: The Short Form Health Survey (SF-36) was used to evaluate overall health-related 

quality of life at baseline and post-intervention. 

 

Procedure 

Participants underwent an initial screening to confirm eligibility and provide informed consent. Following 

randomization, the intervention groups were provided with their respective footwear and given detailed 

instructions on its use. The control group was asked to continue their usual activities without changes in 

footwear. 

Participants attended bi-weekly sessions for monitoring compliance and assessing any issues related to the 

footwear. Gait analysis and outcome measures were collected at the designated time points. 

 

Statistical Analysis 

Descriptive statistics were used to summarize baseline characteristics of the participants. Changes in gait 

parameters, pain levels, functional mobility, and quality of life were analyzed using Analysis of Covariance 

(ANCOVA) to account for baseline differences and assess the impact of the intervention. Post-hoc tests were 

conducted to compare differences between groups. Statistical significance was set at p < 0.05. All analyses 

were performed using SPSS software (version 25.0). 

 

Ethical Considerations 

The study was approved by the ethics committee. All participants provided written informed consent prior to 

inclusion in the study. 
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Findings 

Participant Demographics: A total of 120 participants completed the study, with 40 in each group. 

Demographic characteristics are summarized in Table 1. 

 

Table 1: Participant Demographics 

Characteristic Biomechanical 

Footwear Group 

(n=40) 

Standard 

Footwear Group 

(n=40) 

Control Group 

(n=40) 

p-value 

Age (years)             63.2  ±7.5                           62.8  ±8.1                     64.0  ±7.9            0.45     

Gender (M/F)             18/22                                 20/20                          19/21                 0.88     

BMI (kg/m²)             28.1  ±3.2                           27.9  ±3.5                     28.4  ±3.3            0.60     

Baseline VAS 

Pain Score 

6.2  ±1.1                            6.3  ±1.2                      6.4  ±1.3             0.76     

Baseline LEFS 

Score      

45.6  ±10.2                          46.0  ±9.8                     45.8  ±10.5           0.91     

 

Gait Parameters: Table 2 shows the changes in gait parameters across the three groups. 

 

Table 2: Gait Parameters 

Measurement Baseline Post-

Intervention 

4-Week 

Follow-Up 

p-value (Post-

Intervention 

vs. Baseline) 

p-value 

(Follow-Up 

vs. Baseline) 

Stride Length 

(cm) 

     

Biomechanical 

Footwear 

110.4  ±7.1 115.6  ±6.8       117.2  ±6.5      < 0.001                                 < 0.001                           

Standard 

Footwear       

111.0  ±6.9 112.8  ±7.1       113.5  ±6.9      0.10                                    0.15                              

Control 110.6  ±7.2 111.1  ±7.3       110.8  ±7.4      0.45                                    0.65                              

Gait Speed 

(m/s)   

     

Biomechanical 

Footwear 

0.95  ±0.12 1.05  ±0.11       1.08  ±0.10      < 0.001                                 < 0.001                           

Standard 

Footwear       

0.96  ±0.11 0.98  ±0.12       0.99  ±0.11      0.18                                    0.25                              

Control   0.94  ±0.12 0.95  ±0.13       0.94  ±0.12      0.52                                    0.58                              

Cadence 

(steps/min)           

     

Biomechanical 

Footwear 

110.3  ±8.4 115.2  ±8.1       116.7  ±8.2      < 0.001                                 < 0.001                           

Standard 

Footwear       

111.0  ±8.6 113.0  ±8.7       113.5  ±8.8      0.13                                    0.20                              

Control 110.8  ±8.5 111.0  ±8.6       110.7  ±8.4      0.63                                    0.72                              

 

Pain Levels: Table 3 displays the pain levels measured by the Visual Analog Scale (VAS). 

 

Table 3: Pain Levels (VAS) 

Measurement   Baseline Post-

Intervention 

4-Week 

Follow-Up 

p-value (Post-

Intervention 

vs. Baseline) 

p-value 

(Follow-Up 

vs. Baseline) 

https://www.ijirmps.org/


Volume 7 Issue 3                                                                                                             @ May-June 2019 IJIRMPS | ISSN: 2349-7300 

IJIRMPS1903230991 Website: www.ijirmps.org Email: editor@ijirmps.org 5 

 

Biomechanical 

Footwear 

6.2  ±1.1 3.4  ±1.0         3.1  ±0.9         < 0.001                                 < 0.001                           

Standard 

Footwear       

6.3  ±1.2 5.7  ±1.1         5.5  ±1.2         0.02                                    0.03                              

Control   6.4  ±1.3 6.3  ±1.2         6.2  ±1.3         0.56                                    0.59                              

 

Functional Mobility: Changes in functional mobility as assessed by the Lower Extremity Functional Scale 

(LEFS) are shown in Table 4. 

 

Table 4: Functional Mobility (LEFS) 

Measurement Baseline Post-

Intervention 

4-Week 

Follow-Up 

p-value (Post-

Intervention 

vs. Baseline) 

p-value 

(Follow-Up 

vs. Baseline) 

Biomechanical 

Footwear 

45.6  ±10.2 58.3  ±9.1         60.2  ±8.9        < 0.001                                 < 0.001                           

Standard 

Footwear       

46.0  ±9.8   50.2  ±10.3        51.0  ±10.1       0.03                                    0.04                              

Control 45.8  ±10.5 46.2  ±10.6        45.9  ±10.7       0.67                                    0.71                              

 

Quality of Life: Table 5 presents the quality of life scores based on the Short Form Health Survey (SF-36). 

 

Table 5: Quality of Life (SF-36) 

Measurement Baseline Post-

Intervention 

4-Week 

Follow-Up 

p-value (Post-

Intervention vs. 

Baseline) 

p-value 

(Follow-Up vs. 

Baseline) 

Biomechanical 

Footwear 

65.2  ±8.9   75.8  ±7.2         77.0  ±6.9        < 0.001                                 < 0.001                           

Standard 

Footwear       

66.0  ±9.1   69.5  ±8.7         70.3  ±8.5        0.05                                    0.07                              

Control 64.8  ±8.8   65.2  ±8.9         64.9  ±8.7        0.83                                    0.88                              

 

Discussion 

Impact of Biomechanical Footwear on Gait Parameters 

The results of this study highlight the positive impact of biomechanical footwear on gait parameters in patients 

with hip osteoarthritis. Participants in the biomechanical footwear group exhibited significant improvements 

in stride length, gait speed, and cadence compared to both the standard footwear and control groups. This 

aligns with previous research indicating that biomechanical interventions can enhance lower limb function by 

providing better support and cushioning, thereby reducing the impact forces transmitted to the hip joint 

(Stacoff  et al., 2007). Improved gait parameters in the biomechanical footwear group suggest that the 

specialized design effectively contributes to more efficient and less painful walking patterns. 

 

Effect on Pain Levels 

The reduction in pain levels observed in the biomechanical footwear group is particularly noteworthy. 

Participants reported a significant decrease in pain on the Visual Analog Scale (VAS) from baseline to post-

intervention and follow-up. This finding supports previous studies that have shown biomechanical footwear 

to be beneficial in managing pain related to various musculoskeletal conditions (Mills et al., 2010). The 

improved pain relief can be attributed to the footwear’s ability to redistribute pressure and absorb shock, 

which helps in reducing the stress on the hip joint and alleviating discomfort. 

 

Functional Mobility and Quality of Life 

The significant improvement in functional mobility, as measured by the Lower Extremity Functional Scale 

(LEFS), further underscores the effectiveness of biomechanical footwear. The enhanced mobility observed in 
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the biomechanical footwear group suggests that improved gait parameters and pain relief translate into better 

overall function. Similarly, the improvement in quality of life scores on the SF-36 highlights the broader 

benefits of biomechanical footwear, suggesting that the intervention not only alleviates physical symptoms 

but also positively affects patients ’overall well-being. 

 

Comparison with Standard Footwear and Control Groups 

The standard footwear group showed some improvements in gait parameters and functional mobility, but 

these changes were not as pronounced as those seen in the biomechanical footwear group. The control group, 

which received no intervention, did not show significant changes in any of the outcome measures. These 

findings reinforce the notion that biomechanical footwear provides specific advantages over standard 

footwear and no intervention, highlighting its role in the effective management of hip osteoarthritis. 

 

Limitations and Future Directions 

While the study provides valuable insights into the benefits of biomechanical footwear, it has several 

limitations. The relatively short duration of the intervention and follow-up period may not capture long-term 

effects or potential changes in response over time. Additionally, the sample size, although adequate, may not 

fully represent the diverse population of individuals with hip osteoarthritis. Future research should consider 

longer intervention periods, larger and more varied sample populations, and the exploration of different types 

of biomechanical footwear to validate and extend these findings. 

 

Conclusion 

The study concludes that biomechanical footwear significantly improves gait parameters, reduces pain, 

enhances functional mobility, and boosts quality of life in patients with hip osteoarthritis. These findings 

support the use of biomechanical footwear as a beneficial intervention in the management of hip OA, offering 

a viable option for improving patient outcomes. Further research is needed to explore long-term effects and 

optimize footwear designs for different patient needs. 
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