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Summary 

Lateral ankle sprains are the most common 

musculoskeletal injury (MSKI) among soldiers, 

accounting for over three million limited duty days 

annually in U.S. Service members. Adherence to bracing 

during rehabilitation is poor due to discomfort and 

restricted functionality. FlyBand® ExoBoots were 

designed with a hidden articulating exoskeleton that can 

provide adjustable levels of ankle stability while 
preserving anteroposterior mobility. Gait analysis was 

conducted using an instrumented walkway and motion 

capture system. Significant main effects for boot type were 

found in frontal plane ankle moment (p<0.001) and ankle 

angle (p<0.001). FlyBand boots maintained comparable 

ankle support in the frontal plane while allowing for 

natural gait mechanics in the sagittal plane. These findings 

suggest FlyBand boots are a viable alternative to 

conventional boot/bracing combinations for rehabilitation 

from ankle sprains. 

 
Introduction 

Lateral ankle sprains are a common and costly MSKI in 

soldiers [1]. To reduce the likelihood of treatment non-

compliance and incidence rates of chronic ankle instability 

(CAI), an effective solution should balance soldiers’ 

medical and functional needs. The purpose of this study was 

to compare ankle gait parameters between FlyBand boots 

and conventional military boots. We hypothesized that both 

sets of boots will limit motion in the frontal plane, but the 

FlyBand would allow more natural motion in the sagittal 

plane. 

 
Methods 

Ten service-aged adults completed a gait analysis wearing 

six boot-brace combinations: two boots (Conventional, 

FlyBand) and three bracing levels (Low, Mid, High). 

Participants walked along a 15-meter path at a self-selected 

pace while kinematics data were captured using a 17-

camera motion capture system (Motion Analysis Corp, 

Santa Rosa, CA; 100 Hz). Each subject wore a formfitting 

bodysuit, and 33 retro-reflective markers were placed on 

specific anatomical landmarks [2]. A two-way repeated-

measures ANOVA using statistical parametric mapping 
(SPM) was used to test main effects of boot type, bracing 

level, and interactions between the two on ankle angles, 

moments, and powers during gait. 

 

Results and Discussion 

A significant main effect of the boot was observed for 

inversion/eversion angle (0-2% and 17-25% of gait cycle, 

p=0.024 and p<0.001, respectively) and ankle moment (20-

25%, p<0.001). More inversion at heel strike (0-2%) was 

observed while wearing the FlyBand boots; however, more 

eversion angle and moment during mid stance phase (17-

25%) was also observed in the FlyBand boots (Figure 1). 

There were no significant differences between bracing 

conditions for ankle angle, moment, or power during 

overground walking. However, there were significant 

interactions between boot type and bracing level on 

plantar/dorsiflexion angle (94-100%, p=0.007), and 

moment (10%, p=0.046). FlyBand ExoBoots allowed 

greater peak eversion moments and smaller peak inversion 

moments at the high bracing level. Ankle power showed no 
significant effects.  

 

 

 

Figure 1. Significant main effects were observed for 

inversion/eversion angle. FlyBand boots showed increased 

inversion at heel strike (0-2%, p=0.024) and greater eversion 

angle and moment during the foot flat phase (17-25%, p<0.001) 

 

Conclusions 

These results suggest FlyBand ExoBoots provide 

comparable ankle support in the frontal plane to the 

corresponding conventional boot condition, while 

maintaining more natural movement in the sagittal plane. 

The FlyBand design maintains natural gait mechanics 

without negatively impacting ankle function, making it a 
viable alternative to conventional boots. 
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