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Significance and GoalObjectives	Comment by Editor/Reviewer: I suggest that you are stating a goal here. Later you state objectives and specific aims in specific sections. 
The doubling of human life expectancy over the last century, from a global average of 35 years in 1900 to more than 70 years today[1], isrepresents a remarkable success story. This progress is evident inthrough the increasingrising number of centenarians and supercentenarians, demonstrating the possibility for humans canto lead fulfilling lives for extended periods. Despite facing numerous health challenges throughout their long lives, these exceptional individuals exhibit a striking resilience, exemplified by their ability to ‘bounce back’ and recover from significant stress events such as falls, diseases, infections, surgeries, or psychosocial stresses. Such rResiliencee, a results fromof complex physiological systems incorporating baseline reserve, stress detection, and adaptation capabilities., Resilience also results from and the speed and appropriateness of responses, including the ability to heal and recover, that enablees the body to return to a state of homeostasis following disruptions. Present assessment tools assessments of of dynamic resilience are based on subjective questionnaires that may not be able to quantify objectively quantify the physiological responses accompanyinged stress events. OInvestigating and bjectively understanding the physiological mechanisms of dynamic resilience among older adults offers valuable insights into promoting healthy aging that mayand potentially enhance ing human life expectancy in the future. 	Comment by Editor/Reviewer: I suggest that this “is” a success story rather than “representing” one. 	Comment by Editor/Reviewer: Small point perhaps, but I suggest numbers increase rather than rise. 	Comment by Editor/Reviewer: “bounce back” and “recover” seem redundant. 	Comment by Editor/Reviewer: For clarity, I separated your statement into two sentences. 	Comment by Editor/Reviewer: “State of homeostasis” seems redundant. Homeostasis is a state. 	Comment by Editor/Reviewer: Current?	Comment by Editor/Reviewer: DId I preserve your intent? This is a clear goals statement, but I tried to sharpen it a bit for more reader impact. Since prior work is subjective, I seems that your primary goal is to objectively understand physiological mechanisms (responses?) in older adults. You will acheived this through investigations as outlined by your Specific Aims.
We can now are currently poised to harness our ability to trigger a real-life physiological stress to a real-life event in the laboratory and to discern dynamic prognostic markers associated with human resilience. NThe utilization of novel in vitro platforms affllordsw us the ability to construct human-derived systems of physiological relevance to, facilitating the evaluatetion of human responses to laboratory stress events. Prof. Melzer theThe PI, Prof. Melzer, of the presents study has developed a novel motion platform, the Balance Measure & Perturbation System (BaMPer), which can simulate unexpected loss of balance during walking by providing unexpected balance perturbations while the participant is walking walks on a mechatronic system. Our data shows that after exposure to unexpected balance loss, the sSympathetic nNervous sSystem is triggered even among young adults. Interestingly, some there were participants that show high resilience to this stressful event, whereasile others show lower resilience (see elaboration in Ppreliminary Rresults section). This data providess the basis for this ISF proposalstudy, where ourith overall  the goal of simulating a stress event with the aim of is to understanding the physiological mechanisms of dynamic resilience among older adults by, simulating a stress event. Through our Objectives and Specific Aims, we will use the BaMPer system to  with a goal of developing makers for resilience and construct a multivariate model that will result in a to construct the dynamic rresilience pprediction sscore (dRePS) based on markers based on our investigation. 	Comment by Editor/Reviewer: “Trigger” seems like jargon. Induce? 	Comment by Editor/Reviewer: live?	Comment by Editor/Reviewer: identify?	Comment by Editor/Reviewer: As the PI, it is clear that there is an association to this proposal. 	Comment by Editor/Reviewer: No capitol letters needed. 	Comment by Editor/Reviewer: Can you refer to a specific section of Preliminay Results for reviewers? 	Comment by Editor/Reviewer: These results?	Comment by Editor/Reviewer: 1. I suggest being precise when discussing goals, objectives, and aims. Goals are what you want to achieve intellectually or technically. Objective are the apporaches you will use. Aims are how you will achieve the goals and objectives experimentally. I edited to make this distinction clearer. 
2. I tried to reduce the complication of these sentences for reviewers. Did I preserve your intent? 
The primary goalobjective of thise proposaled study is tohe identifyication of personalized biomarkers indicative of physiological resilience. A major output of the proposal will be identifying and validatingThe identification and validation of causal measures and models of dynamic resilience that are sufficiently predictive , possessing predictive capacity significant enough to inform clinical decision-making and intervention. Notably, a 25% reduction in the progression to frailty among individuals over the age of 65 would safeguard the well-being of up toas many as 87 million peopleolder adults globally on a global scale[2]. This aspiration is entirely within the realm of possibility, as frailty has demonstrated potential for arrest and even reversal28.	Comment by Editor/Reviewer: Did I preserve your intent? 	Comment by Editor/Reviewer: This reference and its format seem out of place. Is it correct? 
Our ObjectivesOur objectives delineated below will provide the foundation for enhancing the  are designed to address pivotal foundational inquiries aimed at propelling the capacityies for measurement, modeling, and testing critical  required for to advance innovative methodologies to for enhanceing holistic well-being. We will address These inquiries encompass the following key questions: How can we effectively gauge and identify individuals at the the highest risk of experiencing health a deterioration in health following a stress-inducing event? That is, can we  (i.e., identify individuals with "“fragile dynamic resilience"”)? What factors underlie the variability ofying dynamic resilience, wherewith some individuals maintaining fragile dynamic resilience, and some doand others are not? In , particular, ly what underliesconsidering instances where individuals  who exhibit similar frailty levels by as per static measurements  exhibit disparate from dynamic resilience responses to stressors? 	Comment by Editor/Reviewer: will provide the foundation for enhancing 

OurThe proposaled study is structured around two Objectives.core aims:

ObjectivePrimary Aim 1: We will eExpose 70 70-year-years old old er adults (n=60) to the laboratory laboratory-induced stress event ofi.e., unexpected loss of balance while walking. HPrimary hypothesis 1: Thirty percent of older adults will show a fragile dynamic resilience, namely . i.e., less adaptive physiologically dynamic resilient behavior.	Comment by Editor/Reviewer: I suggest naming these as “Objectives” in line with other ISF proposals. As noted previously, your Specific Aims are how you will achieve your goal and objectives.  You have Specific Aims later in the the proposal. This may be confused with Primary Aims here. Overall, the order would be the following:
Goals - big question
Objective - an overview of main apporaches you will use. 
Specific Aims - how you will experimentally achieve the objectives.	Comment by Editor/Reviewer: Where possible I suggest writing in the first person to make clear what you are proposing. 	Comment by Editor/Reviewer: I suggest that this is a “hypothesis” rather than a “primary hypothesis”, unless are offering minor hypotheses. 	Comment by Editor/Reviewer: resilience? 


ObjectivePrimary aim 2: We will dDevelop a multivariate model to construct a the dynamic dRePS resilience prediction score based on markers from our proposed investigation. HPrimary hypothesis 2: A  "signature of resilience" after a laboratory-induced stress event can be identified that will be particularly valuable for the elderly population. The prediction score will be defined as a weighted summary of identifiedthe biomarkers determined by the model coefficients identified by the model (e.g., including sympathetic nervous system response and cortisol responses, functional markers, and brain markers), with the weights determined by the model coefficients. We further hypothesize that mMarkers from discovery cohorts will demonstrate that resilience markers significantly associate significantly with (p<0.05)  with and predict immediate recovery  immediately from aafter  laboratory- induced stress event of(i.e., unexpected perturbation and a loss of balance during walking). We hypothesize that we will be able to Identifyy a ‘signature of resilience’ after a laboratory induced stress event, this would be particularly valuable for the elderly population. 	Comment by Editor/Reviewer: I edited this paragraph heavily.  Please check that I have not altered your intent. I suggest that edtied line 86 is your hypothesis. You have a seconday hypothesis at line 90 predicting that you will observe statistically significant predictive value. 

Scientific Background 
Epidemiological rationale for the present proposal: As we age, most individuals experience a decline in baseline reserves and a gradual deterioration of biological maintenance systems, culminating in a significant burden of age-related long-term conditions, often manifesting as multimorbidity. AStudies reveal that approximately 50% of adults aged over 65 suffer from at least two age-related long-term conditions, a figure that escalates to nearly 80% among those aged over 80[3]. Furthermore, our capacity to cope with stress diminishes with advancing age, rendering us susceptible to sudden and severe health deterioration upon encountering acute illness or injury. In clinical terminology, thisThis diminished resilience or vulnerability is, termed "frailty" in clinical parlanceand, afflicts around half of the population aged 65 and older, who either exhibiting frailty or are at risk of progressing to a frailty state[4]. Consequently, our the shortened duration of good health, known as our "health span", is considerably outstripped by our overall lifespan. This fact , underscoresing the profound consequences of reduced resilience with advancing age[5].	Comment by Editor/Reviewer: As noted in the Summary Comments, I suggest numbering both major headings and subheadings such as this one for easier reviewer reference. 	Comment by Editor/Reviewer: chronic age-related conditions? 	Comment by Editor/Reviewer: 1. I suggest it is clear that you are refering to studies because they are referenced. 
2. Also, I suggest being quantiative where possible. Do you have the exact percentage from the citation for reviewers? 	Comment by Editor/Reviewer: A small point perhaps, but I suggest being as quantiative as possible throughout. In fact, an exact percentage would be best since it is cited anyway. Reviewers will never fault you for being precise. 	Comment by Editor/Reviewer: You have defined frailty. I suggest using this term for consistency rather than “frail state”, unless they are somehow different. 	Comment by Editor/Reviewer: “outstripped” seems like jargon. a minor proportion of?
EThe escalating global aging phenomenon has brought frailty to the forefront as a pressing and burgeoning health issue. Notably, the proportion of adults over 65 has reached 11.8% in Israel, over 16% in Singapore, 17% in the US, 19% in the UK, and a substantial 30% in Japan[6]. With pProjections indicating indicate that by 2050, over 1.5 billion individuals will surpass the age of 65, with the oldest , and the number of oldest old, those over 85, is expected to triple[7]. Alarming statistics reveal that more than a quarter of adults over 65’s experience falls annually, with frailty contributing playing a significantly role in contributing to such incidents. In the US, hip fractures resulting from falls lead to the hospitalizations offor approximately 285,000 individuals, and, tragically, 32,000 fatalities[8]. Similarly, frailty accounts for more thanover 70% of unplanned hospital admissions and contributes too 20% of hospital bed occupancy in the UK[9]. FNotably, frailty also notably amplifies the risk of death by 8- to 10-fold following emergency hospital admissions[10]. For frail patients, surgical interventions carry heightened risks, leading to prolonged hospital stays, adverse outcomes, loss of independence, and potential discharge to long-term care, or even death[8,11]. The detrimental impact of frailty and age-related health issues on older individuals, their families, caregivers, and societies is evidently unsustainable[12], necessitating urgent attention and proactive interventions to address this burgeoning global health crisischallenge. 	Comment by Editor/Reviewer: exact percentage as for the other examples? 	Comment by Editor/Reviewer: Do you have an exact percentage for reviewers? 	Comment by Editor/Reviewer: significantly? Any statistics here? 	Comment by Editor/Reviewer: How much more? 	Comment by Editor/Reviewer: pose?

Resilience as a new framework to promote healthy agingageing: KThe existing body of knowledge concerning the process of biological aging is well-established[13]. The knowledge , is underscored by a growing acknowledgment that age-related ailments, multimorbidity, and frailty result fromare the repercussions of inherent cellular and molecular alterations instigated by the aging course[14]. Focusing onEmploying a resilience-focused perspective is aaffords us a novel framework for comprehending the health dynamics during the aging trajectory. Theis framework accentuates the imperative to reinstates  both static and dynamic resilience toand ameliorate the erosion of homeostatic equilibrium, which to precludes frailty and age-associated multimorbidity. The pursuit of 'Aanti-aging' therapies hasve already attracted substantial multi-billion-dollar investments[15], as researcher teams worldwide focus on developing interventions to enhance health during the aging process. ThereTo expedite this scientific endeavor, there is a pressing need tofor the establishhment  of quantitative, predictive, and robust metrics to expedite this scientific endeavor tohat elucidate the e maintenance mechanisms that responsible for maintain the physiological steady- state maintenance mechanisms. MAdditionally, markers of dynamic resilience are imperative, particularly in response to stress-inducing events, are imperative. FWhile frailty scores and indices offer reasonably accurate predictions regarding aggregate statistical outcomes offollowing a stress events, such as recovery, debilitation, or mortality. However,, the efficacy of such tools to ir efficacy predictas predictive tools for individual outcomes isare notably limited[16]. Even highly precise techniques like methylation or immune-based aging clocks[17] primarily gauge an individual'sindividual's physiological state at a specific moment in time, without assessing dynamic resilience, namely—namely, the capacity to adapt to and recuperate from stresseors.	Comment by Editor/Reviewer: “Existing knowedge” and “knowledge” seem redundant. We can only discuss knowledge that exists. 	Comment by Editor/Reviewer: Did I preserve your intent? 	Comment by Editor/Reviewer: limit? The statement can be simplied by using less complex words in this case. 	Comment by Editor/Reviewer: reduces?	Comment by Editor/Reviewer: stressors? Is this a specific term in your field? 
OurThe critical objective at present is tothe identifyication and quantifyication of the parameters governing resilience and overall health within complex biological systems. I, in conjunction, we seek to understand theith the intricate biological processes and factors underpinning the preservation and restoration of homeostasis and overall health within complex biological systems. These parametersfactors may encompass enhancements in immune responses, improved energy regulation, or  more robust stress-copingstress coping mechanisms, as demonstrated among centenarians[18]. These identified parameters and factors, together with Ririgorously validated models incorporating the identified parameters and spanning various scales, ranging from molecular-level assessments to tissue-level examinations, and ultimately the encompassing the entirety of the human body,, can beserve as instrumental tools for unraveling causal mechanisms. Moreover, these tools mayare poised to aid in the the identification of individuals at risk of health deterioration resulting from stress-event-induced factors. and, Ssignificantly, such models mayin expediteing clinical investigations of interventions designed to sustain or reinstate resilience. AThe ability to accurately prediction ofthe individual dynamic resilience, and the the capability of older adults to return to  a state of homeostasis after disruption,  and health challenges, and stress events is still scarce and insufficient. WIn the proposed study we propose aim to identify predictors and causesal drivers of human resilience by, utilizing a unique design integrating data from physiological and biological systems, physical performance measures, brain imaging, and emotional markers tohat will help to investigate dynamic resilience, which is the  human capability to "‘bounce back"’ after a significant stress event, i.e. dynamic resilience. 	Comment by Editor/Reviewer: 1. This sentence was complex. I separated into two sentences for more clarity. OK?  In general, complexity and possible confusion can be limited by no more than two concepts sentence. 
2. Also, since you are stating your primary objectives, perhaps it is useful to bold or italicize these sentences for emphasis.    	Comment by Editor/Reviewer: associated with? 	Comment by Editor/Reviewer: Did I preserve your intent? I interpreted that you plan to incorporate the parameters into a model.  	Comment by Editor/Reviewer: OK?	Comment by Editor/Reviewer: This seems redundant. As I understand the term, dynamic resilience is defined as the ability of older adults to return to homeostasis and disruption. 	Comment by Editor/Reviewer: lacking? As I understand the text , accurate predictions don’t exist. So they are more than scarce.	Comment by Editor/Reviewer: The term "dynamic resilience" is first used at line 47 but defined until line 147, which is your stated goal of the proposal. I suggest defining the term at first instance and using it throughout. 	Comment by Editor/Reviewer: Recover? 

Dynamic resilience and frailty: Dynamic resilience may becan play a crucial role in preventing or delaying the onset of frailty in older adults[19]. Low dynamic resilience is a major contributor to frailty, and disability, which may increase the risk of death in older adults[19]. Dynamic resilience and frailty are two related concepts that are related when considering the well-being of older adults. Notably,It is important to note that the prevalence of frailty  increased from 4.2% of community-dwelling older adults in 2015 to 6.7% in 2020. O, with over 40% of older adults were considered pre-frail, with, with higher rates among females[20]. Frailty is characterized by a decline in multiple physiological systems, including physical, cognitive, nutritional, and social functioning[21,22]. Frailty also impairs homeostatic balance, conferringrs extreme stress vulnerability to stressor,s resulting in, and negative health risksoutcomes, and is associated forwith a risk of mortality and disability[23]. Dynamic resilience, by contraston the other hand, focuses on focuses on the ability to adapt toand thrive in the face of challenges and changing circumstances and thrive[23]. It emphasizes the capacity to recover, learn, and effectively respond effectively to new situations and stressful events[23]. While frailty and dynamic resilience may appear contradictory, they can coexist and influence each other. There are five key Here are some points regarding their relationship.:	Comment by Editor/Reviewer: is? It is a major contributor to frailty as stated in the next sentence. 	Comment by Editor/Reviewer: I compacted this entence. OK?	Comment by Editor/Reviewer: “stress” rather than “stressor”?  What is a stressor, compared to a stress? 	Comment by Editor/Reviewer: “on the other hand” seems like jargon. 	Comment by Editor/Reviewer: “in the face of” seems like jargon. 	Comment by Editor/Reviewer: I suggest that you only need to refer to citation in the next sentence (line 160). It is clear that both senetnces pertain to  the same citation. 
1. Prevention and dDelay of fFrailty: Frailty can be prevented or delayed by engaging in regular physical activity[24], maintaining a healthy diet[25], staying socially active[26], and participating in mentally stimulating activities[27]. Older adults can enhance physical, cognitive, and social functioning, to reduce theing risk of frailty[28].	Comment by Editor/Reviewer: Since these are subheadings, it seems odd to capitalize all words. I suggest lower case. 	Comment by Editor/Reviewer: This sentence seems redundant with the previous one. I suggest just referencing citation 28 after the first sentence (line 162). 
2. Recovery from fFrailty: Dynamic resilience is essential for  frail older adults with health who are already frail and facing challengess in their daily lives. Interventions promotingthat promote functional independence can improve overall well-being in frail older adults by helping them  and regain some level of physical and cognitive functioning in frail older adults[23].	Comment by Editor/Reviewer: Did I preserve your intent? 
3. Adaptation to cChanging cCircumstances: Frailty can limit an older adult'sadult's ability to respond and adapt to new circumstances and stressful events[29]. Dynamic resilience can help overcome these limitations by utilizing available resources and support systems to  promoteing adaptive strategies and, fostering emotional well-being., utilization of available resources and support systems.
4. Intervention: Dynamic resilience is a crucialkey factor in intervention programs for older adults with frailty[30,31]. They can build resilience and regain functional independence to the best of their abilities tThrough tailored interventions tailored tohat focus on improveing physiological, biological, medical, nutritional, functional, and emotional well-being., older adults can build resilience and regain functional independence to the best of their abilities.	Comment by Editor/Reviewer: I reordered this sentence. OK?
5. Supportive Environments: Creating supportive environments for frail older adultss with frailty is crucial to foster their dynamic resilience[32]. The supportis includes accessible infrastructure, social support networks, healthcare services, and community programs that promote engagement, empowerment, and well-being.

PThe proposal goals: It is crucial to better understand the mechanism underlying dynamic resilience to maintain and improve the health of our aging population. Howi.e., why cans some older adults have the ability to cope with physical and psychological stressors, whereasile others cannotsome do not?. Investigating dynamic resilience can  contribute to mitigateing the impact of frailty and enhanceancing the overall well-being of older adults. DSince dynamic resilience is particularly relevant for older adults as they navigate through the various the physical, cognitive, biological, emotional, and social changes accompanyingthat come with aging. We propose In the current study, our experimental setup aims to understand thee underlying physiological mechanisms of dynamic resilience bye, aiming to identifying dynamic prognostic markers of resilience in of older adults with the goal of' resilience, with the aim of  further predicting and detecting risk factors for frailty, years before it onset initiates.	Comment by Editor/Reviewer: Why is it crucial to understand the mechanism? I added some text as an example. The text is for the PIs to write of course. But the concept is to finsh the thought for reviewers by stating why it is crucial to understand. 	Comment by Editor/Reviewer: Again, I suggest defining this term earlier. Here is it defined again. I understand that repeating is to keep reviewers aware of what is being studied. Perhaps posing this as a question may help rather than redefining dynamic resilience again directly. See my suggestion in the text. 	Comment by Editor/Reviewer: This is an important sentence that states your rationale. I suggest stating how dynamic resilience can mitagate frailty and enhance well-being. For example, resilience may acheive this by providing a framework for directing interventions with the greatest impact toward slowing or reversing frailty. The text is for you to write, but including the “how” will provide a more complete concept for reviewers. 	Comment by Editor/Reviewer: This sentence seems to be restating previous general statements. See for example lines 162 and 167. I suggest deleteing this sentence which does not flow logically with the next.  	Comment by Editor/Reviewer: I tried to state your goals in a more precise manner. Did I preserve your intent? I removed the word “aim” which occurs twice. As mentioned earlier, I suggest that aims pertains to the steps taken to address the gaols and objectives experimentally. Here you are stating your goal. 

Use of unexpected perturbations to assess autonomic nervous system activity: There are reports demonstrating that Bbalance-threatening situations, especially in general, and specifically unexpected balance perturbations losses, i.e., unexpected perturbations, have a dramatic effect on the aAutonomic nNervous sSystem activity (ANS), even in among young adults. Previous studies measured aAutonomic nNervous sSystem activity underin different conditions; : perturbed sitting [33,34], simulated unperturbed standing using in simulated (i.e., using virtual reality technology)[35]   , and real heights[36-38]  in perturbed standing[36,37,39-41]. The studies included,  under different tasks, such as  during walking (e.g., walking on uneven surfaces and climbing stairs) in populations at with high risk of falls[42,43]. None of these well-designed studies investigated the relation to resilience among older adults.	Comment by Editor/Reviewer: 1. This section seems out a place here. It seems to belong earler in the Background prior to your Proposal Goal (line 180). Alternatively, it seems to relate better to the Preliminary Results section. Perhaps it can be used as the first paragraph of that section without the subheading (line 197).
2. As noted before, numbered sections would help the proposal organization. 	Comment by Editor/Reviewer: Can you please clarify these sentences? Did I preseve your intent? 
 
Preliminary Results data	Comment by Editor/Reviewer: I suggest that you are discussing your preliminary results rather than you preliminary data because interpret the data and draw conclusions from it. Figure 1: Experimental setup. An example of balance recovery response during perturbed walking. 

During the past 20 years, PI Melzer'sMelzer’s team has developed novel examinations and testing protocols that measure balance function among older adults. Specifically, these examinations can provide information about mechanisms of gait and balance function during the stress of an unexpected loss of balance event, i.e., an unexpected stressful event. We have developed and built a novel motion platform, the Balance Measure & Perturbation System (i.e., BaMPer, patent PCT/IB2010/ 052079)[44], which can provokes loss of balance while the participant is walking, simulating a real-world fall event. We can characterized balance responses following unexpected balance loss among older adultspeople[45] and. Furthermore, we conducted several studies and fiound that older adults  who reporting aed recent fall cannotwere unable to effectively recover from unexpected balance loss. In contrast, non-fallers while non-fallers older adults showed an effective balance recovery capabilities[45-54]. We also fiound a significant increase in the the total spectral power of lower-limb muscles during the first three seconds after perturbation [49], indicatingsuggesting the use of fast fast-twitch muscle fiber uses during the recovery. In addition, we exposed 30 older adults to perturbations while standing. People with stroke demonstrated significantly lower fall and multiple-step thresholds, with and 24 of 30 fallingell into the harness system during the experiment, andwith most falls occurringed toward the paretic side [50-52]. We further investigated rBalance responses to unexpected balance loss responses while concurrently performing a dual- task was also investigated in older [53] and 13 younger adults [54]. In both groupsolder and young adults, balance recovery parameters arewere all similar in single-task and dual-task conditions, indicatingsuggesting that whenin situations where the postural threat is substantial, such as unexpected balance loss during walking, balance recovery reactions are automatic and were unaffected. Recently, we completed an MRI study [papers in preparation], were we demonstrating that ed that as we age, the associations between gray -matter volume in prefrontal and sensorimotor ROIs with balance recovery stepping parameters change with age. The changes indicate the involvement of cognitive /higher brain areas  involvement as well as the basal ganglia-cortical loop involvement. Additionally, wWe also findound that reduced gray mattergray-matter volume in the cerebellum iwas associated with a lower fall thresholdfall-threshold in perturbed walking among older adults.	Comment by Editor/Reviewer: “recovery capability” seems redundant. If they recover, they are capable. 	Comment by Editor/Reviewer: This may have been defined earlier but what are the age ranges of old and young adults? 	Comment by Editor/Reviewer: This sentence was complex and a bit challenging to understand. I tried to separate it into two sentences. Did I preserve your intent? Figure 2: Demonstration off the electrode placement. Left photo – the 3-lead ECG placement, with the rRespiratory strap. Right Photo– Electrodermal aActivity electrodes placed on the distal phalanx.

In our recent study [paper in preparation], 34 young adults (27.2±2.3 years) were exposed to six unexpected balance losses, i.e., six unexpected stress events , during walking ([Figure 1)].  We measured Sympathetic Nervous System (SNS) response e.g., We examined the sSkin cConductance lLevel (SCL) before and immediately after each perturbation as measured by galvanic skin response or e(i.e., Electrodermal aActivity (, EDA) as a measure of the sympathetic nervous system (SNS) response. WIn addition, we also  measured electrocardiogram (ECG) and, hHeart rate and rRespiratory rates (Figure 2). We calculated the sSkin cConductance rResponse (SCR), defined as the change (delta) in the absolute value of the SCL before and after  the perturbations, which represents the , i.e., phasic response of SNS. Ann SCR was determined as event-specific, c (i.e., a direct outcome of the stimulus) if the increaserise started during a time window of 2-5 seconds after following the perturbation event. Predictably Not surprisingly, we found that unexpected balance loss elicited a dramatic and /significant rise in SNS response (see Ffigure 3A-C). Interestingly, three different behaviors of ANS were observed: 1) Steady levelSteady level behavior - This , the most common type of EDA behavior (58%) was, characterized by a transient increase ( (i.e., phasic raise) of SNS activity), immediately after each perturbation, which was followed by an immediate recovery to pre-perturbation level ([Figure 3A)];; 2) Ascending behavior - ,Thirty percent 30% of participants experienced an increased in EDA immediately after each perturbation, followed by an EDA decrease; however, but EDA remained greaterhigher than the pre-perturbation level possibly indicatingsuggesting a less adaptive resilient behavior ([Figure 3B)]; and 3) Descending behavior - , 12Twelve percent o% of participants experienced an increased in EDA immediately after each perturbation, followed by a reduceddecrease to a lower level compared tothan the pre-perturbation level indicatingsuggesting a highly adaptive resilient behavior ([Figure 3C)]. 	Comment by Editor/Reviewer: another study? For clarity, I suggest indicting that this is a different study. 	Comment by Editor/Reviewer: I suggest it is clear that unexpected an balance loss is an unexpected stress. 	Comment by Editor/Reviewer: 1. Did I preserved you intent? 
2. I suggest that the overuse of “e.g.” and “i.e.” complicates sentences and interrupts the reading flow. In such instances, reviewers may stop and ponder the meaning. I suggest limiting such devices to a minimum by placing definitions and clarifications into normal sentence text.  	Comment by Editor/Reviewer: I suggest that defining a term does not require capitolization unless it is a formal name. Examples are skin conductance level (SCL) vs International Business Machines (IBM), which is a name of a company. 	Comment by Editor/Reviewer: OK to define ECG here? 	Comment by Editor/Reviewer: This seems redundant. I suggest that perturbation is an event. 	Comment by Editor/Reviewer: Perhaps a small point. Although commonly used in science writing, “suggesting” is a human behavior. Data indicates or may indicate.  	Comment by Editor/Reviewer: Did I preserve your intent? 
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	Figure 3. (A) Tthe  "sSteady lLevel"  wave-shaped graph, c. Characterized by a steady SCL with transient peaks which are  (i.e., SCRs post–prepost – pre perturbations,); (B) Tthe "aAscending step-shape". These types of graphs presented an ongoing increase in SCL following perturbations,; (C) Tthe "dDescending step-shape" where. In this type of graph, the SCL constantly decreaseswas constantly decreasing. 




Our results show that unexpected loss of balance while walking is a stressful event, even for young, healthy adults. Moreover, the resultsdata emphasizes the need to conduct a similar experiments with older adults. We predict expect an unexpected balance loss will be . i.e., a stressful event triggeringwill trigger SNS activity in older adults., Tthese experiments is will help us to explore their adaptive/resilient behavior in a laboratory setting.	Comment by Editor/Reviewer: I suggest highlighting full statements is more impactful to readers than highlighting one or several words.  
Our Preliminary ResultsThese data provide the basis for this proposal tofor the current investigate physiological, biological, medical, functional, and emotional markers of dynamic resilience among non-frail, pre-frail, and frail older adults. In this more extensive investigation of older adults, we propose to ion in a larger study examining physiological, biological, medical, functional, and emotional markers of dynamic resilience among non-frail, pre-frail and frail older adults, study their adaptive/resilient behavior, which is the  i.e., ability to cope with stressful laboratory-based stressful events. To investigate dynamic resilience in older adults, we willaim to recruit 60 older adults, with an equal number of frail, pre-frail, and non-frail older adults. To the best of our knowledge, this is the first investigation to identifywith the goal of identifying the physiological (i.e., Autonomic Nervous System ANS response,), biological (i.e., cortisol level), medical (i.e., The Charlson Comorbidity Index and Fried Ffrailty Iindexes), physical (i.e., gait and balance), Nutritional (i.e., Mini Nutritional Assessment-Short scale) and emotional markers of dynamic resilience. The ISF program provides an opportunity to for the current investigateion andto identify physiological markers of resilience in older adult populations to accurately predict dynamic resilience following a stress event andto accurately predict dynamic resilience following a stress event and to identify causal biological mechanisms underpinning the loss of human physiological resilience at multiple scales. This empirical work will be the basis for future intervention studies to improvewith the aim of improving resilience among older adults.	Comment by Editor/Reviewer: OK?	Comment by Editor/Reviewer: I separated concepts into two sentences. Did I preserve your intent?	Comment by Editor/Reviewer: discover?	Comment by Editor/Reviewer: How old are older adults? 	Comment by Editor/Reviewer: As a friendly reviewer, is 60 older adults including 20 frail adults really examining populations? What is the significance of the number of subjects to accurately predict resilience in a broader population? Perhaps this could be discussed at the end of the proposal along with the statistical methods. 

PThe current research project is based on the following rimary basic Hhypothesiis and Objective of the Proposal:
· We propose that older adults with low adaptive behavior to an acute event of stress, a laboratory-induced unexpected balance loss, will show significantly reduced dynamic resilience compared to older adults displaying high adaptive behaviorOlder adults who show low adaptive behavior to an acute event of stress, i.e., laboratory-induced unexpected balance loss, will show a significantly lower level of dynamic resilience than older adults who show high adaptive behavior. 
. 
OurThe overall objective of this work is to: 
To identify physiological, biological, medical, functional, and emotional markers associated with adaptive behavior and dynamic resilience.


Specific Aims:
We will achieve our objective through three specific aims.
#1. Behavior and resilience in non-frail adults. We willTo assess whether non-frail older adults possess higher levels of adaptive behavior and dynamic resilience compared to than frail and pre-frail older adults.

#2. Correlation between behavior and resilience. We will examine whether aTo demonstrate that there is a significant positive correlation exists between adaptive behavior, as measured by the laboratory markers, and dynamic resilience in older adults.

#3. Predicting dynamic resilience. We will To build a multivariate model that estimatinges the contribution of each laboratory marker in predicting dynamic resilience and to accordingly construct a weighted dynamic prediction score.	Comment by Editor/Reviewer: statistical contribution? 
	Identifying the relationships between acute and transient stress and persistent motor function would further advance our knowledge of the biological and physiological mechanisms underlying dynamic resilience. It would allow us to identify physical resilience mechanisms.	Comment by Editor/Reviewer: As a friendly reviewer again, it does not seem clear how the markers will advance our knowledge of biological or even physiological mechanisms underlying resilience. There are no experiments to determine mechanisms. I suggest briefly explaining the concept you have here or earlier in the text.  
 
Methods
[bookmark: _Toc131261225]We will recruit sSixty older adults (20 frail, 20 pre-frail, and 20 non-frail, n=60), will be recruited from the community and among  from in-patient and out-patients at  from the Geriatric Department at Soroka Hospital in Beer-Sheva. All older adults will undergo a Mini Mental State Examination and medical history interview for  to identify the following exclusion. Our exclusionaryary criteria are: being 65 years old and older, CNS trauma, including  (e.g., loss of consciousness for greater than 30 min, seizures, and degenerative disease), or severeserious medical conditions, including  (e.g., sStroke, Parkinson'sParkinson disease, ALS, and other nNeurogenetic diseases). We will exclude subjects with an active malignancy within 24 months prior to examination or metastatic cancer, severe cognitive impairment (Mini Mental State Examination <20), , or any medical reason such as a (e.g. known or suspected inability of the subject to comply with the protocol procedure). After signing a written informed consent, obtained according to the Declaration of Helsinki and the eEthics al cCommittees, we will administer thethe following examination will be obtained, for research purposes only. 	Comment by Editor/Reviewer: For work you will conduct, it is typical to write in the first person rather than the third person. 	Comment by Editor/Reviewer: Older adults are 65 and older? If so I suggest defining it here. For example, “older adults (65 years and older)”	Comment by Editor/Reviewer: This seems confusing. You will exclude those 65 and older? It is not exclussion of those less than 65? 	Comment by Editor/Reviewer: “protocol procedure” seems redundant. 	Comment by Editor/Reviewer: 1. Ethical comittee is different than ethics committee. 
2. Is there. particulas ethics committee you might name that will be involved?  

[bookmark: _Toc131261226]Experimental Ssetup	Comment by Editor/Reviewer: protocols? “Setups” seems less precise. You are setting up protocls or procedures. 
Stage 1 – Preparation protocol and quiet sitting
[bookmark: _Toc131261227]We will set theThe laboratory room temperature will be set at a comfortable level according to the participant'sparticipant's preference, and close the doorr will be closed to avoid startling noises. Then, the skin of the participants'participants’ 2nd and 3rd distal phalanx of the right hand will be cleanedsed using cotton and alcohol. , and the Ddermal electrodes (detailed later) will then be placed for the EDAElectrodermal Activity recording. Using theWe will use Biopac system (Biopac Systems Inc. Goleta, CA, USA) for the ECG recording, we will place t. Three electrodes will be then placedwith using a 3-lead (I, II, III) configuration on both sides of the upper chest, and the left side of the lower abdomen for the ECG recording. The rRespiratory strap will be placed on the xXiphoid process line slightly tightlyin a slightly tight ,manner, allowing the participant to breathe normally. We wiAll affix all loose cableels will be affixed to avoid mechanical noise. Participants then will rest in a comfortable seated position for five minutes for baseline recording. The room will be was quiet with dim and light was dimmed in the absence,  without the presence of another person.	Comment by Editor/Reviewer: EDA defined previously. 	Comment by Editor/Reviewer: prevent?

Stage 2 – Perturbed sStanding and wWalking tTests 
[bookmark: _Hlk149301277]We will conduct aA total of six6 unexpected perturbation trials will be conducted for each participant using, with two different task conditions:; 1) six perturbed standing trials and; 2) six perturbed walking trials. The participants will be strapped into a harness hung from the ceiling and , designed to allow free joint motion during the perturbed standing and perturbed walking trials. The harness permits  i.e., balance loss trials, but prevents ground contact and injury in case of a fall. We will instruct theThe participants will be instructed to stand (1st task condition) or, walk (2nd task conditions) on the BaMPer system. No handrails are mounted on the perturbation system, so that arms and hands movements arwere unconstrained (Figure 1). Each condition includes 12 unexpected surface translations as perturbations, six during the standing protocol and six during the walking protocol. During the standing trials, the participants will be standing in a narrow base stance, with their  i.e., feet placeplaced together. D; during the walking trials, a habitual self-selected comfortable walking speed will be chosen for each participants while wearing their own comfortable shoes. We will then Then, perturbations in both task conditions will be elicited with 30 to -45 seconds45-second intervals between tasksthem. A research student familiar with system activation will sit atsat at a computer in front of the BaMPer system and manually marked the time of the perturbations manually online for future analysis. , Aanother student will  be standing near the participant to prevent a fall or injury. ForIn both task conditions, we will instruct participants will be instructed to "“to try to avoid a fall in case you lose your balance"”. During the walking protocol, we will record/videotape the experiment using a Hero4 GoPro camera.	Comment by Editor/Reviewer: Did I preserve your intent? 	Comment by Editor/Reviewer: record? document? 	Comment by Editor/Reviewer: “record and videotape” seems redundant. Videotape is recording, unless you are planning to do a separae audio recording. 	Comment by Editor/Reviewer: You may wish to describe camera specs for reviewers if it relevant. Perhaps capture rate is important to detect small balance changes, for example? 
 
Proposed oOutcome parameters:
1. ANSAutonomic Nervous system response to stress after balance loss	Comment by Editor/Reviewer: ANS defined previously. 
We will collect physiological measurements of Physiological measurements (EDAElectrodermal Activity, ECG, and respiratory rate ) will be collected using the MP160 Data Acquisition System (DAQ). Two Bionomadix wWireless transmitter + + receiver pairs will;  be used for 1)(1) ECG + Respiratory and (2) EDAlectrodermal Activity., In addition to tand the Bionomadix rRespiration tTransducer, we will use were used, in addition to EL507 electrodes (0.5% chloride salt) for the Electrodermal ActivityEA measurements (0.5% chloride salt), and EL503 pre-gelled electrodes for the ECG (Figure 2) (Biopac Systems Inc. Goleta, CA, USA) (Figure 2). Sixty seconds before the first perturbation and after the secondlast perturbation, the subjects will walked without external perturbations. This protocol will allowed us to examine the effect  of just standing (of unperturbed standing) and  just walking without perturbations (unperturbed walking) on the physiological parameters per-se. The participants will rest for five minutes aAfter completing the study protocol on the BaMPer system, participants rested for five minutes.	Comment by Editor/Reviewer: EDA defined previously.	Comment by Editor/Reviewer: Did i preserve your intent? 	Comment by Editor/Reviewer: This sentence seems to have redundancy so I shorten it. Did I preserve your intent? I incorporated the concept that walking and standing can be studied separately using this protocol. 	Comment by Editor/Reviewer: examine separately? 
	We will collect pPhysiological measurements of (EDAlectrodermal Activity, ECG, and respiratory rate) will be collected 60-seconds before the first perturbation and after each of six6 perturbations using the MP160 Data Acquisition System (DAQ)(Biopac Systems Inc. Goleta, CA, USA),. This allowing us to examine the three3 different behaviors: 1) steady level behavior,; 2) descending behavior,; and 3) ascending behavior.  We will collect dData that will be collected during all experiment stages using the Biopac system. We will then extract from the rRaw data consisted of graphs ofpresenting the physiological parameters overon a timeline  will be extracted as an follows: EDA graph ofin absolute values of microSiemens (S) and, ECG as a standard strip ((measured in mV).

[bookmark: _Toc131261230]Electrodermal Activity (EDA) parameters are:
I. We will measure Skin Conductance Level (SCL ) will be measured by the tonic component of the skin conductance, which represents the basic autonomic arousal level. 	Comment by Editor/Reviewer: I suggest rather than roman numerals, letters (A, B, C, etc) be used in this and the two following lists. Letters are more typically subordinate to numbers. Roman numerals are typically used for major sections, with arabic numbers and letters subordinate.  	Comment by Editor/Reviewer: You may wish to redefine skin conductance level here for reviewers, but SCL has been defined. 
II. We will determine Skin Conductance Response (SCR, which). It is the delta ofchange (delta) in the absolute value of the SCL that followinged the perturbations. An SCR will beis determined as as an event-specific,  (i.e., a direct outcome of the stimulus) if the rise startsstarted during a time window of 2-5 seconds following the perturbation event[55].	Comment by Editor/Reviewer: SCR and delta were defined presviously. 
III. We will measure the SCL value at the beginning and the end of the rise,  measured (in microsiemens (S) (as showned in Figure 3A-C).
IV. We will determine tThe relative rise of the SCL; it is calculated as the ratio percent SCR/SCL in present. Based on our previous experiments, we will use lLog-transformation the data of the data to reach normal distribution. TheIts physiological meaning of the ratio is the magnitude of the stress response's magnitude compared to the basalic stress level prior to the stimulus. We considered this parameter specifically particularly  as valuable becausesince it ""normalizes"" significant  the great between-subject differences in EDA levels.	Comment by Editor/Reviewer: Plaase read carefully. Did I preserve your intent? 	Comment by Editor/Reviewer: It is clear that you are using this ratio as your calculation in the proposal. 	Comment by Editor/Reviewer: to approximate?



[bookmark: _Toc131261232]

ECG Electrocardiogram activity (ECG) 	Comment by Editor/Reviewer: 1. It seems unclear why one heading is hyphenated and the other is not. See Summary comment 11.
2. Also, roman numerals are bolded here but not in the previous section. 
[bookmark: _Toc131261233]Heart Rate values: 
I. We will calculate hHeart rRate (HR) delta post post-perturbation will be calculated as the absolute delta (beats / min) between a) the single lowest value in the preceding three seconds preceding before perturbation (i.e., pre-perturbation HR) and the highest single value (i.e., HR Peak) within a 2-20 seconds range from the time of perturbation.
II. The time to peak isis defined as the time (sec) between each perturbation and the following HR peak value. 
III. The HR delta of means values is the change between the mean HR 10 seconds prior to the perturbation (the last window pre-perturbation) and the greatesthighest mean value of the 10 10-second windows at a 5-30 seconds range post- perturbation. 
IV. Time to recovery is the time (sec) between the peak HR and the time when the HR decreased to the pre-perturbation HR (or 0.5 BPM above).
[bookmark: _Toc131261234]Heart Rate Variability values
 We will calculate hHeart rRate vVariability (HRV) parameters will be also calculated using the 10-second10 sec sliding windows, which is found to be thea minimal time range for some for some of  the HRV widely used HVR parameters. All calculations willll HRV parameters are calculated useing the normal and interpolated beats.
I. The rRoot mMean sSquare of sStandard dDeviation (RMSSD). This parameter is often considered reliable forin short, and ultra-short measurements[56] and is highly associated with the parasympathetic tone[57,58].
II. Standard The standard dDeviation of n Normal-to-nNormal beat intervals (SDNN). This parameter iswas also found reliable under specific conditions forin short-term measurements and is linked to both sympathetic and parasympathetic divisions[58,59].

2. Stress biomarkers
We willTo test whether the unexpected loss of balance has eaffects on t he stress system activity, namely the hypothalamus-pituitary-adrenal (HPA) axis, and low-grade inflammation. We will examine the concentration of the stress biomarkers (cortisol and, alpha-amylase, ) and the inflammatory markers (C-reactive protein and, interleukin (IL)-6, and tumor necrosis factor (TNF-alpha) before and after an  laboratory stressful unexpected balance loss in the laboratory. Stress system activity will be assessed by the activity of the HPA axis using non-invasive, saliva samples that measureing salivary cortisol[60]. We will determine IL-6 and TNF-a levels will be determined usingby commercially available ELISA kits (R&D Systems, Minneapolis, MN, USA).  
 
3. Proxy biomechanical measures of fall risk 
A number of measures have been proposed to evaluate of ability to respond effectively the reactive balance control have been proposed for forevaluating effective balance response[61]. WBriefly, e willthese measures use 3D motion analysis (Vicon system Ltd.) to determinemeasure  the position of the center of mass relative to the base of support during and immediately following the perturbations. using 3D motion analysis (Vicon system Ltd.). In addition, we will measure single-stepsingle step and, multiple- step-  and fall- thresholds, which we fioundd as a measure that identifidentifyy older adults who recently reported arecent fall[45-54].	Comment by Editor/Reviewer: I suggest a sentence to explain what these approaches are based on for reviewers. It may ave them looking to your citation.  	Comment by Editor/Reviewer: OK?

4. Gait speed
GGait speed is, found to be the best predictor of survival among older adults[62]. We will measure gGait speed with will be measured using a digital stopwatch using a on 10--meter walking path designed with a 5-meter measurement section bordered on eacheither side by 3-meter preparation sections. At the start of measurement, we will verbally instruct subjects were verbally instructed to "“Please walk normally"”, and their walking speed will be measured (m/s) using the recorded time (s)recorded (s).

5. Brain mMarkers
OurAs per our recent study [papers in preparation] shows that aging is associated with both structural changes in many brain regions[63]. We will use advanced neuroimaging techniques tothat will enable us explore theative analyses of structural differences between individuals with high and low low dynamic resilience individuals and examine how dynamic resilience corresponds to age-related changes, namely  (brain shrinking). We propose toIn the present study we will use voxel-based morphometry (VBM) to investigate regional and ROI brain volume differences among the groups. We will also propose aconduct fMRI investigation, which will. Since fMRI studies use motor imagery and action observation to elicit brain activity related to reactive balance control., during the fMRI imaging Wwe will then project the video clipclip that will be recorded during the walking protocol during the fMRI imaging. 	Comment by Editor/Reviewer: 1. This is the third instance of “papers in preparation” noted. I suggest distinguishing them so it is clear how many unpublished papers you are discussing. This may be a source of confusion for reviews. If some of this work is in the Preliminary Results, then perhaps you can reference that section. 
2. Since this has been been published in the past, perhaps it is more accurate to state that “As confrmed by our recent study,”.
3. Also, I suggest checking that ISF permits you to cite unpublished data.	Comment by Editor/Reviewer: How many groups? Four? I suggest restating the groups here for clarity. 	Comment by Editor/Reviewer: Did I preserve your intent? Is it a video clip you are projecting? Also, what are you measuring? What will you measure in the projection?  It seems unclear. 

QThe following questionnaires to be utilizedwill be obtained: 	Comment by Editor/Reviewer: OK? 

The Charlson Comorbidity Index (CCI).  The CCI is- a simple and widely used index 5-10 minutes to administrate for the assessingsment of comorbidities. It is administered in ,5-10 minutes  and it and is the most commonly usedly and studied for predicting mortality [64]. The CCI scale [65] will be used to calculate the comorbidities of the subjects at enrollment. 	Comment by Editor/Reviewer: As discussed in Summary Comment 4, this section is an example where I suggest that the list of questionnaires be numbered for organization and reference. 

Mini Nutritional Assessment-Short Form (MNA-SF). The MNA-SF [66]  - MNA-SF will be used to evaluate the nutritional status of the subjects with. The MNA-SF has three classifications: 0–7 points are : malnourished,; 8–11 pointss are: at risk of malnutrition, and; or 12–14 points are: well-nourished[67] . Participants will be divided according to MNA-SF score, into “well-nourished” and “at risk/malnourished/at risk of malnutrition”. 	Comment by Editor/Reviewer: Did i preserve your intent?

Dynamic resilience questionnaire/The MiC questionnaire for dynamic resilience. The MiC questionnaire [68] - The MiC questionnaire contains 34 items addressing a variety of factors understood to influencinge older adults’ resilience in older adults (QMU and NHS Lothian[68]24). These items are split across two distinct subscales, one assessing the individual determinants of resilience (IDoR), and one assessing the EDoR. The iItems address participants perceptions of their self-care, leisure, work, responsibilities, social environment, resources, habits, values, self-efficacy, motor skills, communication skills, and process skills. The questionnaire grade will serve as ourthe gold-standard measurement for resilience. 	Comment by Editor/Reviewer: I seems unclear why this was bolded	Comment by Editor/Reviewer: Are these two separate reference citations? 	Comment by Editor/Reviewer: Please define EDoR.	Comment by Editor/Reviewer: For consistency, can describe briefly how the test is scored?	Comment by Editor/Reviewer: “gold-standard seems like jargon. as our primary? as our most accurate? 

Fried frailty phenotype. The Fried frailty phenotype[69] - Fried's frailty phenotype is the most popular measurement of frailty. Theis index considers frailty by its physical characteristics, or "'phenotype"'., The index definesing frailtythe condition as the presence of: shrinking (self-reported unintentional weight loss of 4.5kg or more in the last year), weakness (low grip strength), exhaustion (self-reported), slowness (slow walking speed), and low physical activity. Older pPeople without with none of the five indicators are characterized as "robust" and non-frail older people. Those with one or two indicators are hypothesized to comprise an i'intermediate' or "pre-frail people", whereas thoseile people with three or more indicators are considered to be "frail"[70].	Comment by Editor/Reviewer: Robust, frail, non-frail, inermediate are common words. It is not clear why they are quoted. 

Dundee Stress State Questionnaire (DSSQ). The DSSQ[71] - The Dundee Stress State Questionnaire (DSSQ) is a self-reported measure used to assess an individual'sindividual's stress levellevel of stress. It consists of 15 items that capture different aspects of stress, including perceived stress, physical symptoms, and negative emotions[71]. Respondents rate each item on a four-point scale indicating the extent to which they experience stress-related feelings or symptoms. 

Statistical analysis and sample size estimation	Comment by Editor/Reviewer: I suggest that this heading be numbered as a separate section to distinguish from the five questionnaires described previously. 

TheOur  statistical analyseis will be conducted in three phases.: 

First, we will investigate the association between a stressful environment and resilience/adaptive behavior by using a two-way analysis of variance with interactions for on each  one of the laboratory parameters (ANS, Stress biomarkers, biomechanical measures, gait speed, and brain markers) and overall questionnaire grades (MiC, Fried frailty phenotype, DSSQ, and MNA) as a dependent variable. In contrast, the,  and area of living and age group will beas independent variables. Non-normally distributed dependent variables will be transformed to achieve normality. P-values will be adjusted for multiplicity using the Benjamini and Hochberg false discovery rate (FDR) controlling procedure[72].	Comment by Editor/Reviewer: For consistency with other proposal sections, I seems more appropriate to use a number list of the three phases. For example, “1. We will investigate”, “2. We will access”, etc. 	Comment by Editor/Reviewer: area of residence? 
Second, we will assess the association between laboratory adaptive behavior laboratory measurements and dynamic resilience using the, as measured by the overall MiC questionnaire grade. We will, initially doby univariate analysis , using the Spearman correlation coefficient and test with FDR adjustment for multiplicity. Next, we will use use a multivariate generalized linear model with resilience as a dependent variable and adaptive behavior measurements, area of living, and age as independent variables, to identify resilience-associated markersmarkers associated with resilience. The link function for the generalized model will be selected. In in accordance with the distribution of the resilience variable. 	Comment by Editor/Reviewer: Did I preserve your intent? 
Third, we will use the multivariate model to construct the dynamic  Resilience Prediction Score (dRePS scale). The score will be defined as a weighted summary of the biomarkers identified by the model, which are (e.g., ANS and cortisol responses, balance and gait speed, and brain markers.) We will determine , with the weights determined by the model coefficients. We will then use statistical model selection methods such as forward selection, backward elimination, and least absolute shrinkage, and selection operator (lasso)[73,74] to refine the prediction model. The model will be validated on an independent group of participants. 	Comment by Editor/Reviewer: This list seems confusing. Is your intent preserved?	Comment by Editor/Reviewer: of 30 participants? 

Sample size., We will include aA total of 60 participants will be included to achieve a statistical power of 0.93 at a significance level of 0.05, based on two-way ANOVA utilizing six(6 combinations, represented by; three3 “frailty” groups by two2 task conditions (s i.e., standing and walking). The dRePS resilience prediction score will be validated on an independent group of 30 participants, that were not included in the model development phase. 


Possible limitations - 	Comment by Editor/Reviewer: ISF refers to this as section as “Potential Pitfalls”. For ISF submnission, I encourgage you to look at the PI instructions for names and order of sections. 
The CCI'sCCI’s role into predicting long-term clinical outcomes in elderly patients is currently controversial [12–15]. Criticisms include the lack of consideration of disease severity, functional and functional impairment associated with different diseases, andas well as the omission of nutritional and social assessments [16]. Similar to comorbidities, nutritional status areis confirmed by numerous studies to have a strong association with long-term mortality in the elderly, and it is believed that good nutritional status is significantly correlated with better prognosis [17–19]. Poor nutritional status weakens the body'sbody’s immune system and increases the susceptibility to infection-related diseases. While comorbidity and nutritional status are distinct conditions, they are closely related [20–22]. Therefore, combininga combination of comorbidity assessment with nutritional evaluation may be more effective for predicting mortality.	Comment by Editor/Reviewer: This seems a bit odd. How can they be distinct yet closely related? 

Budget tBreakdown and timeline byof budget by activities

	Proposed time-line for the study.

	
	Activity
	Subj.
	Year I
	Year II
	Year III

	1
	Preparation for Helsinki submission
	n/a
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Helsinki submission and insurance 
	n/a
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Recruit sSubjects
	60
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Screen & test sSubjects
	60
	
	
	
	
	
	
	
	
	
	
	
	

	5
	DatabaseData base entry
	n/a
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Analysis of data
	n/a
	
	
	
	
	
	
	
	
	
	
	
	

	7
	Development of the dRePS scale
	n/a
	
	
	
	
	
	
	
	
	
	
	
	

	9
	Reports and paper writing
	n/a
	
	
	
	
	
	
	
	
	
	
	
	

	10
	Study finalized
	n/a
	
	
	
	
	
	
	
	
	
	
	
	


	

Funding and Activities Summary 

Total cost and duration of the proposed project.
	Salaries 
	USD
	Year I
	Year II
	Year III
	Total ($)

	
	
	
	
	
	

	PI (30%)
	3 years
	
	
	
	

	PhD students (100%)	Comment by Editor/Reviewer: How many PhD students? Looks like 1 PhD student and 1 lab engineer. 
	3 years
	21,000
	21,000
	21,000
	63,000

	1 MS students (100%)
	3-years
	16,344
	16,344
	16,344
	49,032

	Lab engineer (100%)
	
	10,000
	10,000
	10,000
	30,000

	Total sSalaries
	
	47,344
	47,344
	47,344
	142,032

	MRI hours
	60 subjects x 500$
	15,000
	15,000
	-
	30,000

	Subject payment
	60 subjects x 40$
	1,200
	1,200
	-
	2,400

	Helsinki submission
	1
	1,500
	-
	-
	1,500

	Study insurance costs
	1
	5,000
	-
	-
	5,000

	Ccortisol kits
	
	5,000
	5,000
	
	10,000

	Physiological sSystem
	1
	20,000
	-
	-
	20,000

	Supplies & materials
	
	20,000
	20,000
	20,000
	60,000

	Other direct cost
	
	5,000
	5,000
	5,000
	15,000

	Total other direct
	
	66,200
	46,200
	25,000
	138,500

	Total dDirect
	
	
	
	
	

	Indirect 
	
	
	
	
	

	Total
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