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Scientific Abstract 
One of the greatest successes stories of the last century is the doubling in human life expectancy, from a global average of 35 years in 1900 to 70 years today, . It showings that it is possible for humans can to live well for a long time. It iwas suggested that older adults who show remarkable resilience live longer. Resilience is defined as thean ability to recover to a state of homeostasis ‘bounce back’ after a significant stress event and return to a state of homeostasis after disruption. Our ability to cope with stress decreasesA as we age and our health get olderconditions deteriorate,, and this  loss of dynamic resilience makes us vulnerable to sudden stress events and when we encounter health conditions. The consequence of reduced resilience is that  is that the time we spendour time in good health,  (our health span,) is much shorter than our overall lifespan. Current assessments of dynamic resilience are based on subjective questionnaires that do notmay not objectively quantify the physiological responses accompanying stress events. OurThe overall proposed research mission goal is to objectively understand ing the physiological mechanisms of dynamic resilience among older adults, which will this offers valuable insights intointo promoting healthy, and active aging and  with the aim of enhanceding human life expectancy.  A major output of the proposal will be identifying and validating causal measures and models of dynamic resilience that are sufficiently predictive to inform clinical decision-making and interventions. TowardT achieving this mission, he primary goal of our proposal focusesthis proposal  is to on identifying physiological and functional biomarkers of indicative of resilience . that will inform clinical decision-making and interventions. Our team has developed a novel motion platform, the Balance Measure & Perturbation system (BaMPer) system, which can simulates a stressful event, specifically an unexpected loss of balance, while the participants walks on the BaMPer system. Our pilot data indicatesshow that a series of six unexpected losses of balance during walking evoked physiological stress-related responses,  related to stress such as a significant raise in sympathetic nervous system (SNS) activity, increased in ECG, and variability in ECG among young adultsvariability in aged 20-30 years old young adults. We find Our results show three different human SNS behaviors: 1) High resiliencet behavior, which is - an increase in SNS activity immediately after each perturbation, followed by a decrease to a lower to a level lower than n the pre-perturbation ;level; 2) Poor resiliencent behavior, which is  - an increase in SNS activity immediately after each perturbation, followed by a decrease  butthat above remained higher than the pre-perturbation, level; 3) M A moderate resiliencent behavior, which is  - an increase in SNS activity after each perturbation, followed by  an immediate recovery to pre-perturbation level. We propose to enlistIn the proposed research, 75 subjects aged 75-90 years old who willill follow  be exposed to a similar protocol of six unexpected balance losses of balance during walking. The outcome parameters of stress will be measured before and immediately after each of the six6 unexpected balance losses are:  SNS responses, cortisol level, biomechanical measures of fall risk, gait speed, and brain imaging markers. In addition, the MakingMaking it CLEAR questionnaire for dynamic resilience, Charlson Comorbidity Index, Fried frailty phenotype, Mini Nutritional Assessment Form, and Dundee Stress State Questionnaire will be obtained. We hypothesize that about 30% of older adults will show poor dynamic physiological resilience. We will compare these outcomes of between older adults with high and vs. poor resilience. In addition, we will develop a multivariate model to construct a dynamic resilience prediction score (dRePS) based on physiological markers discovered in our from our proposed investigation. We further hypothesize that we will be able to identify a “"signature of resilience”" can be identified after a laboratory-induced stress test. The resilience identification score will be a weighted summary of identified biomarkers determined by the model coefficients, including SNS activity, and cortisol responses, functional markers, and brain imaging markers. Overall, our proposal may provide markers of near-term clinical value and tools to investigate mechanisms of resilience, which are of longer-term importance for our aging population.   	Comment by Editor/Reviewer: I advise indicating who suggests this. 	Comment by Editor/Reviewer: Intent preserved? 	Comment by Editor/Reviewer: OK? “Bounce back” is jargon. 	Comment by Editor/Reviewer: As in the main text, I suggest defining “dynamic resilience” versus “resilience”.  You define resilience then use the term dynamic resilience in the nest sentence. 	Comment by Editor/Reviewer: If they are subjective, they do not quantify. 	Comment by Editor/Reviewer: As noted for the main text, the stated goals of understanding the mechanism is not the actual output of the proposal as I understand it. To avoid reviewer confusion, I suggest stating the lab’s overall goal (mechanisms) then indicating clearly that the objective of the propsal is markers that will be clinicallly useful and ultimately lead you to mechanisms. I edited this section to reflect that understanding and demonstate the concept. I hope this helps.	Comment by Editor/Reviewer: Resilience behavior seems redundant. Resilience is a behavior. Also, resilience has been defined. 	Comment by Editor/Reviewer: Is “dynamic physiological resilience” the same as resilience?  
