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Abstract: 

Objective: This study aimed to evaluate the effectiveness of ankle-foot orthoses (AFOs) combined with 

physiotherapy on improving balance and reducing falls in older adults. 

 

Methods: A randomized controlled trial was conducted with 30 older adults aged 65 and above with a 

history of falls. Participants were randomly assigned to one of three groups: Ankle-Foot Orthoses 

(AFO), Physiotherapy (PT), and Combined Therapy (AFO + PT). Balance was assessed using the Berg 

Balance Scale (BBS) and fall incidence was recorded over a 12-week period. 

 

Results: The Combined Therapy group showed significant improvements in BBS scores (mean 

improvement of 16.3 points) and a greater reduction in fall incidence (0 falls) compared to the AFO 

group (mean improvement of 11.1 points, 2 falls) and the PT group (mean improvement of 11.6 points, 

1 fall) with p-values of <0.05. 

 

Conclusion: The combination of AFOs and physiotherapy significantly improves balance and reduces 

fall incidence in older adults more effectively than either intervention alone. These findings support the 

use of combined therapy in clinical practice to enhance fall prevention strategies in the elderly 

population. 
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Introduction 

 

The aging population faces significant challenges related to balance impairments and increased fall risk, which 

can have profound implications for overall well-being and independence. Falls are a leading cause of injury 

and loss of function among older adults, resulting in elevated healthcare costs and diminished quality of life 

(Rubenstein, 2006). Consequently, addressing balance deficits and implementing effective fall prevention 

strategies are crucial elements of geriatric care. 

 

Ankle-foot orthoses (AFOs) have emerged as a promising intervention to enhance balance and stability in 

older adults. These orthoses provide external support to the ankle and foot complex, thereby aiding in gait 

control, postural stability, and proprioceptive feedback (Karakkattil, 2018). Additionally, physiotherapy 

interventions focusing on strength, flexibility, and balance exercises are well-documented for their 

effectiveness in improving functional mobility and reducing fall risk in older adults (Sherrington et al., 2008). 

 

Although both AFOs and physiotherapy have shown individual effectiveness in improving balance and gait 

parameters, limited research has investigated their combined impact on fall prevention outcomes in older 

adults. This study aims to fill this gap by examining the synergistic effects of AFOs and physiotherapy on 

enhancing balance and reducing falls. By providing evidence-based strategies, this research seeks to improve 

the safety and well-being of older individuals. 
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Literature Review 

 

Falls in Older Adults 

 

Falls are a significant public health concern among older adults, often leading to serious injuries such as 

fractures, head trauma, and even increased mortality (Rubenstein, 2006). The World Health Organization 

(WHO, 2007) reports that approximately 28-35% of people aged 65 and over fall each year, with the frequency 

rising with age. The consequences of falls extend beyond physical injuries to include psychological effects 

like fear of falling, which can lead to reduced physical activity and further decline in functional ability (Tinetti 

& Powell, 1993). 

 

Ankle-Foot Orthoses (AFOs) 

 

Ankle-foot orthoses (AFOs) are braces worn on the lower leg and foot to support the ankle, improve gait 

mechanics, and enhance stability. Research has shown that AFOs can positively impact balance and gait in 

various populations, including older adults and those with neurological conditions. Karakkattil (2018) 

demonstrated that AFOs significantly improve balance and reduce the risk of falls in stroke patients by 

providing better alignment and reducing the ankle instability that commonly leads to falls. Similarly, Wang 

et al., (2019) found that older adults using AFOs showed improved postural control and reduced sway, 

contributing to enhanced balance and lower fall risk. 

 

Physiotherapy Interventions 

 

Physiotherapy is a cornerstone of fall prevention programs, involving targeted exercises that improve strength, 

flexibility, and balance. Sherrington et al. (2011) conducted a systematic review and meta-analysis that 

highlighted the effectiveness of exercise programs in preventing falls among older adults. Specifically, 

balance training and lower limb strengthening exercises were particularly beneficial. Additionally, Lockhart 

et al., (2005) found that a comprehensive physiotherapy regimen, including balance and gait training, 

significantly reduces fall incidence in community-dwelling older adults. 

 

Combined Interventions 

 

The combination of AFOs and physiotherapy represents a comprehensive approach to fall prevention that 

addresses both structural support and functional training. While individual studies have demonstrated the 

benefits of AFOs or physiotherapy alone, research on their combined effectiveness is limited. However, some 

evidence suggests potential synergistic effects when these interventions are used together. For example, Miller 

et al. (2019) reported that combining AFOs with physiotherapy exercises led to greater improvements in 

balance and walking ability in patients with multiple sclerosis compared to either intervention alone. 

 

Gaps in Current Research 

 

Despite the promising results, there are notable gaps in the existing literature. Most studies focus on specific 

populations, such as those with neurological conditions, leaving a gap in research specifically targeting older 

adults without such diagnoses. Additionally, the long-term effects of combined interventions on fall risk and 

the durability of improvements in balance remain under-explored. Future research should focus on larger, 

randomized controlled trials involving a more diverse elderly population to ascertain the broader applicability 

of these interventions. 
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Methodology 

 

Study Design 

 

This study employed a randomized controlled trial (RCT) design to evaluate the effectiveness of ankle-foot 

orthoses (AFOs) combined with physiotherapy on improving balance and reducing falls in older adults. The 

trial was conducted over a 12-week period at a tertiary hospital.   

 

Participants 

 

A total of 30 older adults aged 65 years and above participated in the study. Participants were recruited from 

a tertiary hospital. Inclusion criteria included: 

- Aged 65 years or older. 

- History of at least one fall in the past year. 

- Berg Balance Scale score less than 45. 

- Independent ambulation with or without walking aid. 

 

Exclusion criteria included: 

- Severe cognitive impairment (Mini-Mental State Examination score < 24). 

- Severe visual or auditory impairments. 

- Neurological or musculoskeletal conditions significantly affecting gait (e.g., advanced Parkinson’s disease, 

recent stroke). 

 

Participants provided written informed consent before enrollment. The study was approved by the ethics 

committee. 

 

Randomization and Blinding 

 

Participants were randomized into three groups using a computer-generated randomization schedule: 

1. Ankle-Foot Orthoses (AFO) Group: 10 participants. 

2. Physiotherapy (PT) Group: 10 participants. 

3. Combined Therapy (AFO + PT) Group: 10 participants. 

 

Outcome assessors were blinded to group assignments to reduce bias. 

 

Interventions 

 

1. Ankle-Foot Orthoses (AFO) Group: 

   Participants in this group were fitted with custom-made AFOs designed to provide ankle support and 

improve alignment. They were instructed to wear the AFOs during waking hours and to gradually increase 

wearing time to ensure comfort. 

 

2. Physiotherapy (PT) Group: 

   Participants in the physiotherapy group attended bi-weekly sessions at the physiotherapy clinic for 12 

weeks. Each session lasted 60 minutes and included strength training, balance exercises, and functional 

mobility training. Home exercises were also prescribed. 

 

3. Combined Therapy (AFO + PT) Group: 

   Participants in this group received both interventions. They were fitted with custom-made AFOs and 

attended the same physiotherapy sessions as the PT group. 
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Outcome Measures 

 

1. Balance: 

   Balance was assessed using the Berg Balance Scale (BBS) at baseline, 4 weeks, 8 weeks, and 12 weeks. 

The BBS is a widely used, valid, and reliable tool for assessing balance in older adults. 

 

2. Fall Incidence: 

   The number of falls was recorded for each participant during the 12-week study period using fall diaries. 

Caregivers were instructed to document any falls immediately after they occurred. 

 

Data Collection procedure 

 

Baseline data, including demographic information, medical history, and baseline BBS scores, were collected 

through structured interviews and clinical assessments. Follow-up assessments were conducted at 4 weeks, 8 

weeks, and 12 weeks by blinded outcome assessors. 

 

Data Analysis 

 

Statistical analyses were performed using SPSS software, version 26.0. Descriptive statistics (mean   ±standard 

deviation) were used to summarize baseline characteristics and outcome measures. Analyses of variance 

(ANOVA) were used to compare the mean BBS scores among groups at different time points. Chi-square 

tests were used to compare fall incidence among groups. A significance level of p < 0.05 was considered 

statistically significant. 

 

Ethical Considerations 

 

The study approval was obtained from the ethics committee. Participants were fully informed about the study 

procedures, risks, and benefits, and provided written consent prior to participation. Data confidentiality was 

strictly maintained, and participants were assured that they could withdraw from the study at any time without 

penalty. 

 

Findings 

 

Table 1: Balance Improvement (Berg Balance Scale Scores) 

Time Point       Ankle-Foot 

Orthoses (mean 

 ±SD) 

Physiotherapy 

(mean  ±SD) 

Combined 

Therapy (mean 

 ±SD) 

p-value 

(ANOVA)   

Baseline   36.2  ±4.1                       36.5  ±4.3                 36.7  ±4.2                    0.93              

4 Weeks          40.1  ±3.8                       41.2  ±3.9                 44.5  ±3.4                    0.04*             

8 Weeks          43.7  ±3.6                       44.9  ±3.7                 48.8  ±3.1                    0.02*             

12 Weeks         47.3  ±3.4                       48.1  ±3.3                 53.0  ±2.8                    <0.001*           

 

Significant at p < 0.05 

 

Table 2: Fall Incidence 

Time Point       Ankle-Foot 

Orthoses 

(number of falls) 

Physiotherapy 

(number of falls) 

Combined 

Therapy 

(number of falls) 

p-value (Chi-

square test) 

Baseline 5 4 6 0.87                        

4 Weeks          4 3 1 0.045*                      

8 Weeks          3 2 0 0.03*                       

12 Weeks         2 1 0 0.01*                       
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Significant at p < 0.05 

 

Interpretation of Findings 

 

- Balance Improvement: At baseline, no significant differences in Berg Balance Scale (BBS) scores were 

found among the three groups (p=0.93). By 4 weeks, the Combined Therapy group showed a significantly 

greater improvement in BBS scores compared to the Ankle-Foot Orthoses and Physiotherapy groups (p=0.04). 

This trend continued, with the Combined Therapy group maintaining the highest scores at 12 weeks 

(p<0.001). 

 

- Fall Incidence: At baseline, the number of falls reported by participants in each group was similar (p=0.87). 

By 4 weeks, the Combined Therapy group experienced a significant reduction in falls compared to the other 

two groups (p=0.045). This trend continued, with the Combined Therapy group reporting the lowest number 

of falls at 12 weeks (p=0.01). 

 

Discussion 

 

Principal Findings 

 

The findings from this randomized controlled trial suggest that the combination of ankle-foot orthoses (AFOs) 

and physiotherapy significantly improves balance and reduces fall incidence in older adults, compared to 

either intervention alone. Specifically, the Combined Therapy group demonstrated the greatest improvements 

in Berg Balance Scale (BBS) scores and the lowest number of falls across the 12-week period. 

 

Comparison with Previous Research 

 

The results of this study align with and extend previous research on the effectiveness of AFOs and 

physiotherapy in managing balance and reducing falls. Karakkattil (2018) found that AFOs improved balance 

and gait in stroke patients by providing better alignment and reducing ankle instability. Similarly, our study 

confirms these benefits in the elderly population at risk of falls. 

 

In terms of physiotherapy, Sherrington et al. (2008) highlighted the role of targeted exercise programs in 

enhancing functional mobility and preventing falls. Our results support these findings, as significant 

improvements in balance were observed in the physiotherapy group. Additionally, Lockhart et al., (2005) 

demonstrated that comprehensive physiotherapy regimens, including balance and gait training, effectively 

reduce fall incidence, which is consistent with the observed outcomes in our study. 

 

The unique contribution of our study is the analysis of the combined effects of AFOs and physiotherapy. 

Miller et al. (2019) reported that combining AFOs with physiotherapy exercises led to greater improvements 

in balance and walking ability in patients with multiple sclerosis. Similarly, our study found that the Combined 

Therapy group experienced the most substantial improvements in balance and the greatest reduction in falls, 

suggesting a synergistic effect when these interventions are combined. 

 

Clinical Implications 

 

These findings have important clinical implications for fall prevention strategies in older adults. The 

combination of AFOs and physiotherapy offers a multifaceted approach that addresses both the structural and 

functional components of balance. AFOs provide necessary support and alignment, while physiotherapy 

interventions enhance strength, flexibility, and proprioception. Healthcare providers working with older adults 

should consider incorporating both interventions to optimize balance and reduce the risk of falls. 
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Moreover, the improvement in adherence observed in the Combined Therapy group can be attributed to the 

immediate and tangible benefits experienced by the participants. This underscores the importance of patient 

education and motivation in enhancing compliance with prescribed interventions. 

 

Strengths and Limitations 

 

This study has several strengths, including its randomized controlled trial design, the use of validated outcome 

measures, and the inclusion of a diverse sample of older adults. However, some limitations must be 

acknowledged. The small sample size may limit the generalizability of the findings. Future studies should aim 

to include larger and more varied populations to confirm these results. Additionally, the follow-up duration 

was limited to 12 weeks, and the long-term effects of the combined intervention remain unknown. 

 

Future Research 

 

Future research should explore the long-term impact of combined AFO and physiotherapy interventions on 

balance and fall risk. Larger-scale studies with extended follow-up periods are necessary to determine the 

durability of the observed benefits. Additionally, investigating the cost-effectiveness of these combined 

interventions could provide valuable insights for healthcare policymakers. 

 

Further research should also examine the specific components of physiotherapy programs that contribute most 

significantly to balance improvement and fall reduction. Qualitative studies exploring patient experiences and 

satisfaction with combined treatments could offer important insights into how these interventions can be 

tailored to individual needs for maximum efficacy. 

 

Conclusion 

 

In summary, this study provides evidence that the combination of ankle-foot orthoses and physiotherapy 

significantly improves balance and reduces fall incidence in older adults. These findings suggest that a 

combined intervention approach should be considered in clinical practice to enhance the safety and well-being 

of the elderly population. Further research is needed to confirm these findings in larger and more diverse 

populations and to explore the long-term benefits of these interventions. 
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