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Scientific abstract – Cognitive-Motor Dual-Task Interference During Recovery from Unexpected Balance Loss in Individuals with Lower Limb Amputations Using Prostheses

Background: Cognitive-motor interference refers to dual-tasking (DT) and dual-task interference (DTi) during simultaneous cognitive and motor tasks, leading to a percentage change in one or both tasks. There are four theories for DTi in humans: capacity-sharing, bottleneck, cross-talkcrosstalk, and posture-first. Numerous studies have investigated if a specific brain locus is associated with cognitive-motor DTi in lower limb amputees using prostheses (LLPs). However, no studies have examined LLPs during balance loss when concurrently engaged in a cognitive task, presenting a critical knowledge gap. We propose understandingunderstanding the neurological basis of DTi during unexpected balance loss when reactive stepping is triggered and when LLPs perform proactive voluntary stepping. In people with  with lower limb amputation using prostheses (LLPs), the loss of limb structures and peripheral motor and sensory systems results in significant mobility challenges, including impaired postural stability. Objectives: The primary objective of our proposal isthis study was to evaluate the dual-task interference (DTi) effects on balance reactive stepping and dual-task interference on cognition during unexpected balance loss in transtibial (TTs) LLPs and, transfemoral (TFs) LLPs, which will be and compared tohe same with able-bodied controls. OurThe secondary objective iof this study was to examinecompare the DTi on proactive balance control, specifically  i.e., voluntary step testing, and DTi on cognition between LLPs of different etiology. 	Comment by Editor: I suggest stating for reviewers this is a knowledge gap. 	Comment by Editor: Did I preserve your intent? 	Comment by Editor: Did I preserve your intent? 
Design: Cross-sectional Oobservational Laboratory Design andstudy Methodology: Twenty unilateral TT-LLPs, 20 unilateral TF-LLPs, and 20 age and gender-matched controls will be recruited to this study. They will be exposed to unexpected perturbations during standing and walking in the following conditions: (1) cognitive task while sitting,; (2) perturbed standing,; (3) perturbed standing while concurrently performing a cognitive task (perturbed standing _DT),; (4) perturbed walking, and; (5) perturbed walking while concurrently performing a cognitive task (perturbed walking_DT). Also, a voluntary step test will be performed during both single task (ST) and DT conditions. The outcomes will be measured ass that will be used are: rReactive balance parameters measure by a 3-D Vvicon motion analysis system (step thresholds and kinematics of reactive step performance), proactive voluntary step parameters as measured by Kistler force platform (step reaction time, preparatory time, and step time), and a cognitive task parameter, namely the correct response rate in a serial seven subtraction test. Quantitative variables between the TT-LLP, TF-LLP, and controlthree groups and between the ST or DT different task conditions (STs vs. DTs) will be compared using parametric or notnon-parametric tests,  (dependsing on the normality of these parameters). 	Comment by Editor: I suggest summarizing what the final data set will be in aggregate. For example, these data on LLPs during ST and DT tests will result in a comprehensive dataset, permitting the formulation of new working hypotheses concerning the mechanisms of balance recovery that will serve LLPs and other areas of balance research. See comment 7, edit 2. 
Significance: MWe propose measuring both reactive stepping and volitional proactive stepping as a primary outcome. Both represents different mechanisms of balance controlbalance control mechanisms. RReactive stepping response is a compensatory postural adjustment to maintain balance after an unexpected loss of balance event, whereas . In contrast, proactive stepping response is an anticipatory postural adjustment to maintain balance before a voluntary movement begins. Understanding the neural mechanisms involved in these different controlling these systems during DTi may lead to a  better understanding of the underlying mechanisms of balance control among LLPs. This new knowledge may also lead to  as well as new diagnostic and therapeutic approaches and novel prosthetic limbs that detect imbalance, preventing LLP falls even when cognitive attention is allocated elsewhere.
