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Background: Balance control is often quantified by measuring the distance of the center of mass from the base of support. However, dynamic balance control during gait also demands the consideration of the velocity of the center of mass. Instead, we can quantify the distance between the velocity-adjusted center of mass and the base of support, or the Margin of Stability (MoS). Astronauts often experience balance deficits upon returning from space due to vestibular disturbances. Exoskeletons or exosuits are a promising solution that has been shown effectively in research. However, such devices are often difficult to implement into regular rehabilitation due to cost and logistical feasibility. Our lab proposed a soft, passive exosuit that helps modulate mediolateral balance control via tensioned cables about the hip joint. However, in order to create a perceptible change in frontal plane control, a moment arm extension device needs to be utilized. However, the optimal specifications of this device are unknown. Thus, the purpose of this study is to determine the optimal length of a moment arm extension device for the exosuit. We hypothesize that greater offset from the body would result in greater improvements in balance control. Methods: Ten subjects completed 25 minutes of walking on the treadmill at 1.0 m/s. Subjects completed a familiarization, baseline, and four blocks of experimental and washout trials. Each block will consist of one of four moment arm length conditions (0mm, 30mm, 55mm, or 80mm) and a washout where the exosuit is disengaged. All experimental conditions were conducted while perturbing the subjects by forcing circumduction, which has been shown to disturb mediolateral control. Moment arm conditions were randomized to avoid order effects. Electromyographic and kinematic data were collected and analyzed. Results: The 55mm distance appears to be the optimal moment arm length, as it shows decreases in abductor muscle activation and MoS toward baseline values compared to circumduction conditions. This suggests that exosuit use helped manage balance control by reducing the demand on the abductor muscles, thereby improving efficiency in movement. By offloading some of the mechanical work typically performed by the abductors, the exosuit may contribute to greater stability and reduced fatigue. This finding highlights the potential for passive exosuits in enhancing balance performance across various applications, including astronaut rehabilitation and individuals with balance impairments. (COI declaration: P.M. is an inventor of WO2023192982A2)



