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Fall risk in older adults mediates the association between executive dysfunctions and daily life	Comment by Author: As the target journal is a British publication, the UK English style of spelling and grammar was consistently applied throughout the text



Abstract	Comment by Author: The Abstract presently comprises 261 words. Please either confirm with the target journal to detemine whether this is acceptable, or elminate details that are not absolutely necessary for this section

The author guidelines state as follows

 A structured abstract of around 200 words should be supplied…
Introduction –Purpose: The present study aimed to iMap dentify signs of frequent fall- related geriatric physiologicalbody dysfunctions (depression and, cognition/executive functions- [EF]) as exhibitpressed in daily activities.  and explore The role of fall risk in mediating physiologicalbetween body dysfunctions, daily activity performance and the quality of life (QOL) was also. explored. 
[bookmark: _Hlk54461996]Methods – Participants includedwere 123 non-institutionalised older adults who live in the community. Depression and cognitive status were measured by the Geriatric Depression Scale (GDS-15) and the Montreal Cognitive Assessment (MoCA)CA. Fall risk was determined by a questionnaire, supported by the Time Up and Go test (TUG). The EF were assessed by the Behavior Rating Inventory of Executive Function - Adult Version (BRIEF-A) and the alternate executive function performance test (aEFPT) medication management performance-based assessment. Daily life measures included the Barthel Index of activities of daily living (ADL), the Instrumental ADL Scale and the World Health Organization Quality of Life Brief questionnaire. 
 Results -– The prevalence of high fall risk was prevalent among 32% of the sample. High- risk fallers showead greater physiologicalbody dysfunctions, as that may be recogniszed in their daily activities. Structural equation modelling (SEM) model revealed that the  
fall risk mediated the associations among between depression, executive dysfunctions and daily activities.  
Conclusions – Emotional and cognitive/EF dysfunctions that affectcharacterize people with high fall risk may be manifested while older people perform daily activities. Community fall -prevention and rehabilitation programmess should screen for suchthese fall- related physiologicalbody dysfunctions. This would foster a deeper and understanding of their impacts on daily functions, and should be facilitated by by using performance-based assessments that imitate daily life scenarios, increase anelevate individuals’ awareness tof the signs of fall- risk signs in a real- life context, and provide strategies to minimisze falls and enhance daily function. 
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Introduction:
 
[bookmark: _Hlk54539741]Falling is a major problem in older adults. Approximately 30%–40% of non-institutionalised individualspeople over the age of 65, who live in the community, fall at least once a year ([Swift and Iliffe, 2014).1], Furthermore,and about half of them fall again in the following year and need long-term care ([Pellicer-García et al., 2017)]. The high health costs and the severe personal consequences -– includingthe injuries, immobiliszation, the reduced independence in daily activities, and even death, makes the incidence ofturn falls to be a major concern for public health concern ([Barban et al., 2017; de Oliveira et al., 20203,4]). 	Comment by Author: All in-text citations have been revised to the author, year style for compliance with the preferred format of the target journal
Yet, studies have revealedfound that some fallers show resilience and either maintain or improve functioning ([Best et al., 2014)5]. Thus, understanding the factors that underlie resiliency or vulnerability among fallers should be identified. Early screening of physiologicalbody dysfunctions and related restrictions in daily activities that predict falls may facilitate an increasedassist in elevating awareness tof fall risk and improve prevention programmess ([Saftari and Kwon, 2018)6]. 

Literature review 	Comment by Author: This heading was inserted for compliance with the author guidelines.  Please ensure the point at which it has been inserted is acceptable
It is known that Frail older adults are at greater risk of falling risk. Other geriatric syndromes, such as depression and executive dysfunction,s are also more prevalent among people aged 65 and above with a history of falling (Iaboni and Flint, 2013; [Parsons et al., 2016; Pellicer-García et al., 20172,7, 8]). Depressive symptomsatology haves been identified as a risk factors for falls, independent of antidepressant use ([Kvelde et al., 2015)9]. 

The relationships amongbetween falls, depression and executive dysfunctions can beis explained byvia changes that occur in biochemical mechanisms and in structures of the aged brain. These changes include - the greay matter loss in the somatosensory and motor areas, the prefrontal and the inferior parietal cortices ([McGinnis et al., 2011)10], as well as the loss of complexity of the neuronal connections  ([Acker, 2004)11]  that affeimpact motor, emotional and cognitive abilities (Biderman et al., 2002; Gassmann et al., 2009; Kvelde et al., 2015)[9,12,13]. The high cognitive abilities referred to asnamed executive functions (EF) are responsible for anthe individual’s controlled, goal-oriented behaviour ([Luiten et al., 2013)14]. Thus, EF are essential for motor function, emotional regulation, for daily activity performance and for the mainteainaince ofg an active lifestyle (Caetano et al., 2018; Hahn et al., 2014)[15,16]. 
Attention problems and uncontrolled goal-oriented behaviour may significantly impair postural control and an individual’s ability tothe manoeuvrer around obstacles in their environment (Bernard and Lacour, 2017; [Di Fabio et al., 200417, 18)]. Brain imaging studies have showned that the increased connectivity within the executive network, mediated between the caudate head greay matter volume and fall risk, via changes in attentional changes among people with Parkinson’s Disease (PD) ([Rosenberg-Katz et al., 2015)19]. Other studies have shownfound that EF deteriorate prior to, or at the same time as physical performance ([Atkinson et al.15, 2010; Caetano et al., 2018),] suggesting that EF are also associated with fall risk in the older adults with nout PD. 
The frequent combination of reduced balance, impaired emotional status and executive dysfunctions may have far reaching effeimpacts on older adults’ daily life for older adults. – They may exhibit decreased independence in basic/instrumental activities of daily living (BADL/IADL) ([Fitzgerald et al., 2016)21] and a significantly reduce quality of life (QOL) ([Barban et al., 20173,; Christoforou et al., 2018; Cohen, 2014; Laurence and Michel, 201722-24)].  Yet, a1 lack of information exists about the relationship between falls and depression in non-institutionaliszed older adults is lacking ([Pellicer-García et al., 2017)].
Several important points may be drawn from the literature.: First, it is critical to elucidate key factors that contribute to a loss of functioning as well as to resiliency. Second, asbeing key factors ofin fall risk, the causative relationships amongbetween depression, EF, falls and daily function should be further explored. Yet, many studies that have explored these relationships, have used laboratory or neuro-psychological tools. For example, EF are frequently evaluated by measures, such as the tTrail mMaking tTest (TMT) ([Reitan, 1955);25], phonological fluency test (PF) ([Borkowisky et al., 1967)26] ; and Rey-Osterrieth complex figure test (ROCF) ([Rey, 1958)27]. These measures refer to specific EF components and do not provide a thorough understanding of the impairments in daily life. 
Information gathered from performance -based assessments with ecological validity, in which the task is the central focuspart is lackingmissing. The use ofing such tools may enhance our understandinglaborate the knowledge of anabout the individual’s performance in real life (Josman et al., 2009)[28] and revealexpress the precise manner in which balance-emotional-cognitive difficulties affect daily function. Moreover, by recogniszing the deterioration in emotional-cognitive/EF aspects during the performance of daily routine activitiesy performance in routine lives, early intervention couldmay be provided, which could thereby and minimisze fall risk.  
This approach is supported by the International Classification of Functioning Disability and Health (ICF) of the World Health Organization (WHO, 2001) [29]. According to this model, disability is no longer determined by physiologicalbody dysfunctions but by their interaction with the person’s ability to perform daily activities. Moreover, the performance of daily activities, as well as the QOL,quality of life are the main outcomes of intervention efficiency ([Engel-Yeger, 2019)30]. 
AsSince falls, depression and cognitive decline are usually recogniszed and detected in primary care, adequate and timely treatment is not always available. Thus, it is essential to increase anelevate the awareness amongof older people, families and health care givers tof the emotional-cognitive early signs of falls, and recognisze those signsm inwhile older people performing daily life activities. 
Based on the above, the aims of the present study were to: (1) examined the prevalence of fall risk prevalence among non-institutionalised older adults living in the community. (2) Identifymap signs of frequent fall- related geriatric physiologicalbody dysfunctions (depression, and cognition/executive functions-EF), as evidentexpressed in daily activities, which that differ between high and low risk fallers, using self-reports and a performance-based assessment. These assessments aim to that reflect the implications of the physiologicalbody dysfunctions on daily life. (3) Eexplore the role of fall risk in mediating between physiologicalbody dysfunctions and daily life.
[bookmark: _Hlk37836284]Methods:	Comment by Author: Author guidelines specify that this should be singular (without an 's' at the end)
Participants: 
A total of This study included 123 non-institutionalisedold adults, aged 65–-95 years, who lived in the communitywere included. The inclusion criteria were as follows: individualspeople who were not institutionaliszed in social or health centreers, with no signs of severe depression, according to the Geriatric Depression Scale (GDS) ([Yesavage et al., 1983)31]; people who had a scored of 14 orand greaterabove oin the Montreal Cognitive Assessment (MoCA) ([Nasreddine et al., 2005);32] and were able to understand the study purpose of the study and, procedures, and were able to sign the informed consent form. IndividualsPeople with chronic illnesses such as high blood pressure, diabetes, osteoporosis, osteoarthritis, or urinary incontinence were also included in the study. Most participants were useding various medications regularly (n = 112, 91.1%). The eExclusion criteria were as follows:: people individuals with severe diseases such as Parkinson’s disease, muscular dystrophy, cancer, dementia, severe and acute orthopaedic limitations affecting function, significant visual impairments and those who were restrainedt to a wheelchair or bed. The Participants’ socio-demographic information of the study participants is presentedincluded in Table 1.
[Insert Table 1 about here]
Instruments
A demographic and health status questionnaire, which also included the participants'’ current medication uptake.  
Depression and cognitive status were measured by the following:
The Geriatric Depression Sscale, (GDS-15) [(Yesavage et al., 198331) ]–- a self-report questionnaire with 15 dichotomousic items (yes/no questions) designed to for screen foring depression in older adults. The total score ranges frombetween 0–-15 points. A higher score indicateds the presence of more symptoms of depression. A score of ≥ 6 indicateds a need for a thorough medical/psychiatric assessment. A score of ≥ 11 wais considered thea cutoff for an indication of depression, and a higher score indicateds higher depression severity. 	Comment by Author: Please consider omitting this phrase, as this can be inferred from the name of the scale
The MoCAntreal Cognitive assessment (MoCA) ([Nasreddine et al., 2005)32] -– this short screening tool profiled the cognitive status. The areas of examination includedare visuo-spatial abilities, executive functionsEF, attention, language, short- term memory and orientation. The total score wais derachieved by summing the correct answers, up to give a maximum of 30 points. The test is highly sensitive in identifying people with mild cognitive impairment (MCI) (83%–-90%) [(Nasreddine et al., 2005)32]. Based on an sample size of 8411 sample, Lu et al. (2011)[33] noted that the appropriate cut off score for people without MCI or dementia and without formal education is 13/14. AsSince our study included both participants with and without formal education, the MoCA cutoff score in the current study was set at ≥ 14. 	Comment by Author: As this has been previously defined in the main text, the abbreviation alone is adequate in this instance
The assessment of fall risk was based on a questionnaire, supported by a clinical examination.:
Based on the Israeli Ministry of Health (https://www.health.gov.il/PublicationsFiles/FallPreventionNationalProgram.pdf) ([201734)], fall risk was determined according to two parameters:
[bookmark: _Hlk37746432](a) A questionnaire – that gathereds information about the number of falls during the previouslast year; information about fractureions or otherand significant injuries caused by falls; and information about walking or stability difficulties.
(b) Time Up and Go test (TUG) [(Podsiadlo and Richardson, 1991) 35]– this clinical examination measureds mobility and lower extremity functions and wais used as a screening tool for fall risk. The subject wais requested to get up from a standard chair, without using upper extremity support, and walk 3three meters ahead atin a regular pace. The subject was then required to turn around and walk back to the chair and sit down. The subject could havean used a walking aid if needed. Rather that, No physical assistance wais given throughout the test;, however, but the examiner followeds the participant in order to preventavoid any falling incidence of falling. The test wais conductarried out twice. However, but only the second round wais scored. The score reflectedis the performance time in seconds and was measured by a stopwatch. A shorter performance time indicateds better performance. A performance time longer than 13.5 seconds indicateds a greater fall risk ([Herman et al., 2011)36]. 	Comment by Author: Please ensure the revised phrase retains your intended meaning
In the present study, The high-risk group was defined ifwhen one of the following three scenarios occurreds: 1- the participant fell twice or more during the previouslast year;, 2- the participant had one fall during the previouslast year with a significant injury;, 3- the participant had one fall during the previouslast year and a TUG score longreater than 13.5 seconds. 	Comment by Author: This is the standard abbreviation for this unit
Assessment of EF by a self-report questionnaire and a performance-based assessment:
(a) The Behavior Rating Inventory of Executive Function -– Adult Version (BRIEF-A) ([Ciszewski et al., 2014)37] whichwas used to . screens for possible executive dysfunction and indicateds the subjectindividuals’s awareness of their own self-regulatory functioning. The BRIEF-A assesseds everyday behaviours associated with specific domains of EF in adults, which were that are summariszed into two index scales,: the Behavioral Regulation Index (BRI) and the Metacognition Index (MIC), as well as and another scale reflecting overall functioning (Global Executive Composite [GEC]). The BRI is compriosed of four scales: Inhibit, Shift, Emotional Control, and Self-Monitor. The MI is compriosed of five scales: Initiate, Working Memory, Plan/Organisze, Task Monitor, and Organization of Materials. Behaviour frequency wais rated on a Likert scale ranging from ‘"rare’" to "‘often’". Raw scores weare transfoermred into t- scores (mean = 50, SD = 10). The t- scores of at or above 65  or above reflected executive dysfunction. 	Comment by Author: Please verify this revision
[bookmark: _Hlk37162883](b) The medication management subtest of the Alternate Executive Function Performance Test (aEFPT) (Hahn et al., 2014)[16] – this was an additional part of the valid performance-based EFPT assessment, which measureds EF while the subject was carrying out a daily task. The subject’s’ functional independence level and the amount of help required during these tasks weare also recorded. The four original EFPT tasks weare: cooking an oatmeal, telephone use, taking medication and paying a bill (Lysack, et al.Neufeld, Mast, MacNeill, & Lichtenberg, 2003). The aEFPT hads four additional tasks, which were - similar to the four original tasks but with a novel component to prevent a learning effect from the original form. 	Comment by Author: This citation has not been included among the list of references. Please amend accordingly, and ensure alphabetical order of the reference list is maintained
[bookmark: _Hlk54547858]In the medication management subtest, – subjects weare asked to sort medications into a 7-day pill sorter, instead of taking a medication as requested oin the original form ([Hahn et al., 2014)16]. The subject was instructedion is to find and sort medicines in a weekly pill sorter. For a successful performance, the subject hads to ignore distractors (other bottles) and use prospective memory to follow the specific sorting instructions. In this study Thise medication management task was selected, aschosen since it is a daily common function among older adults, which does not require special facilities (like a stove top for cooking pasta, which wais one of the subtests) and can be completed within ais relatively short in time. 
The scoring referreds to five EFexecutive functions: initiation, organiszing, sequencing, safety, and judgement and completion. Each component wais scored on a scale of 0–-5 points, according to the level of assistance required in order to complete each the task. The points were allotted as follows: 5 - doing the task for the participant;, 4 - physical assistance;, 3 - verbal direct instruction;, 2 - gestural guidance;, 1 - verbal guidance;, 0 -– independent performance of the task. The score for the completefull task ranged froms between 0–-25, and a higher score indicateds that more required assistance was required [(Baum et al., 2008; Hahn et al., 2014)16,38].  
Daily life measures:
(a) The Barthel Index of ADL ([Mahoney and Barthel, 1965),39]– which measureds the performance of Basic Activities of Daily Living (BADL) in 10ten functional domains: eating, bathing, dressing, bowel and bladder control, personal hygiene, transfers, walking on a straight surface and stair climbing. Items were scoreds in 5-point intervals (0–-15), depending on the level of assistance required by the participant requires. The total score ranged fromis 0–-100., where Higher scores indicateds better functional ability. 	Comment by Author: As this has been previously defined, the abbreviation alone is adequate at this point.	Comment by Author: Please double-check that the number of functional domains referred to, does indeed add up to 10
(b) Instrumental Activities of Daily Living Scale (IADL) ([Lawton and Brody, 1969).40]- This interview-based functional assessment consisteds of eight components: telephone use, shopping, food preparationg, housekeeping, laundry, transportation use, responsibility for personal medication and money. Item scoresing ranged froms between 0–-3 or 0–-4, according to the levelamount of assistance required by the participant requires. The total score ranged froms between 0–-20., where Higher scores indicateds better functional ability. 
(c) The World Health Organization Quality of Life Brief questionnaire (WHOQOL-BREF) ([The WHOQOL Group, 1998).41] – This questionnaire wais an abbreviated 26- item version of the WHOQOL-100, which is the gold standards for measuring QOLquality of life in four domains: physical, psychological, social relationships and environment. Scores in each domain ranged from 0 –to 100. Higher scores represented a higher QOLquality of life.
Procedure:
[bookmark: _Hlk37586850]The studyresearch was authoriszed by the Ethics Committee of the Faculty of Social Welfare and Health Sciences, University of Haifa and Ono Academic College, Israel. Advertisements calling to for study participantse in the study were published in various neighbourhoods and in day- care centreers in the central Israel. Those who agreed to participate in the study, contacted the study investigatorconductor by telephone. During this phone call, potential the participantsy were required to answered some questions that were designed to verifty the inclusion criteria. With For those who metanswered the inclusion criteria, a meeting was scheduledt atin their homes or atin the day- care centrer (after obtaining the approval ofrom the management of the day- care centreers). During the first meeting, each participant signed an informed consent form and continued to complete the evaluation battery of tests,– first the demographic and health status questionnaire, then the MoCA, followed by the fall questionnaire, TUG test, and then the GDS, BRIEF-A, the aEFPT - medication management task, the ADL questionnaires and the WHOQOL-BREF. Ifn case the participant grewgot tired during the battery completion of the various tests, the meeting was stopped, and a second meeting was scheduledt, to avoid exhaustion and complete allthe evaluations.	Comment by Author: Please note the following author guidelines

Ethics approval: For all research article …submissions ensure that blinded ethics approval information is in the article and that the full information (including year of approval) is in your Title page.
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StatisticalData aAnalysis:
All statisticalthe analyses were performed using the Statistical Package for Social Sciences (SPSS) for Windows 25.0. The t-tests, ANOVA and multivariate analysis of variance (MANOVA) examined whether significant differences existed between groups amongin all subscales, as well as the / total scores of the dependent measures. 
Structural equation modelling (SEM) was used to examine the relationships amongbetween age, education, depression, EFexecutive functions, performance of activities of daily living, health related QOLquality of life and fall risk. The model examined the role of fall risk in mediating between all other parameters and daily life, – in terms of ADL performance and health-related quality of life (HRQOL). For that, Fall risk was calculated as a continuoues parameter and the evxalumination was performed on the general sample. The following  different fit indices were evaluatedtested: the goodness-of-fit statistic, goodness-of-fit index (GFI), root mean square error of approximation (RMSEA), standardized root mean square residual (SRMR), standardized RMR, and comparative fit index (CFI). Chi-squared tests wereas used for nested models comparison. 	Comment by Author: Please check the difference between these two entities. If they are in fact the same, please omit one
The level of significance was set at .05.	Comment by Author: The target journal does not specify the preferred format for decimals. Please ensure this format (without the leading zero) is acceptable. Please check all relevant instances throughout the text, tables and figure
Results/Findings:
In the present sample, a high fall risk was prevalent among 32% of the sample. 
Participants with a high fall risk were slightly older than those with a low fall risk;, had fewer years of education;, lower cognitive status;, higher depression level;, mogreater executive dysfunction,s – as manifested in the performance- based assessment (EFPT) and in the self-report questionnaire of -BRIEF-A (the largest difference beingwas in working memory);, more restrictions in BADLsic/Instrumental ADL; and lower HRQOL (see Table 2). Gender showed nowas not found to significant differences between bothe two groups. 	Comment by Author: Please note, 'gender' refers to social and cultural roles/norms between male and female; whereas 'sex' refers to the biological difference between male and female. Thus, in this context, the term 'sex' would be more appropriate
[Insert Table 2 about here]
[bookmark: _Hlk37593549]TFor examineing the role of fall risk in mediating between physiologicalbody dysfunctions and daily activities, fall risk was calculated as a continuoues parameter that included the TUG score (‘“0’ ”= no risk or “‘1’ ”= fall risk) plus the summary of the fall questionnaire scores. The range of the fall risk score was 0–-10 (mean 2.33 ± 2.53).
Then the correlations between the continuoues fall risk score and the other variables were examined. A higher fall risk score was significantly correlated with increasedelevated age (r = .34, p < .0001), felower years of education (r = -.35, p < .0001), higher levels of depression (r = .34, p < .0001), lower cognitive level (r = -.31, p < .0001) and lower total HRQOL (r = -.41, p < .0001). 
Based on these significant correlations, the variables were entered into the SEM model. 
[bookmark: _Hlk36544076] The SEM model revealed the following goodness of fit indices: χ2 (25) = 38.275, p = .04; CFI = .97; NFI = .93, RMSEA = .06. 	Comment by Author: Please ensure this revision retains your intended meaning

There was A significant correlation was noted between age and the number of years of education years (r = -.32, p < .0001), as well as between age and depression (GDS) (r = .34, p < .0001). 
Age was directly related to the aEFPT medication management score (β = .18, p = .03), as well as and to lower performance in IADL (β = -.25, p < .0001).– Older adults tended to haved lower levels of education, higher levels of depression, reduced EF and restricted IADL.  
Higher levels of depression level (GDS score) were correlated with felower yearsnumber of education years (r = -.39, p < .0001) and was directly related to lower mMeta-cCognition and behavioural regulation (based on the BRIEF-A) (β = .55, p < .0001; β = .42, p < .0001, respectively), as well as and to lower performance in IADL (β = -.23, p < .0001). – IndividualsPeople with higher levels of depression were less educated, had reduced EF and lower performance in IADL.
 Furthermore, lower meta-cognition (based on the BRIEF-A) was directly related to a higher risk fall and lower HRQOL (β = .34, p = .005; β = -.31, p < .0001, respectively).
Worse performance, as reflected by in the aEFPT medication management score, was directly related to felower yearsnumber of education years (β = -.37, p < .0001) and to higher fall risk (β = .32, p < .0001). 
Fall risk was directly related to lower performance in BADL and IADL (β = -.41, p < .0001; β = -.34, p < .0001) and to lower HRQOL (β = --.13, p = .05).
 Fall risk did not mediate any associations between BRIEF-A-BRI and BADL/IADL; or BRIEF-A-BRI and HRQOL. 
However, aEFPT medication management and meta-cognition in the BRIEF-A; and ADL and HRQOL were mediated to ADL and HRQOL by fall risk as follows: aEFPT and IADL (standardiszed indirect effect = -.10) (95% CI: -.23 --.to -.04, p < .001); aEFPT and BADL (standardiszed indirect effect = -.13) (95% CI: -.28 --.to -.04, p < .001); aEFPT and QOL (standardiszed indirect effect = -.04) (95% CI: -.11 --.to -.003, p = .03); BRIEF-A-MI and IADL (standardiszed indirect effect = -.11) (95% CI: -.24 --.to -.03, p = .003); BRIEF-A-MI and BADL (standardiszed indirect effect = -.14) (95% CI: -.29 --.to -.04, p = .004); BRIEF-A-MI and QOL (standardiszed indirect effect = -.04) (95% CI: -.13 --.to -.002, p = .04); (see Figure 1). The model explains 27% of the fall risk, 17% of the performance ofin BADL, 34% of the performance ofin IADL and 55% of total HRQOL.
To summarisze, in older adults, fall risk playedhas a significant role in mediating the associations amongbetween depression, executive dysfunctions and daily life, – as reflected by reduced performance of BADL/sic and Instrumental ADL and in lower HRQOLhealth related quality of life. 
[Insert Figure 1 about here]
Discussion and implications:
[bookmark: _Hlk54888234]This study examined the Fall prevalence in non-institutionalised older adults who live in the communitywas evaluated and its relationship with to other known geriatric physiologicalbody dysfunctions and activities of daily life. For that, and In line with the ICF model, this study used standard self-reports, clinical observation and performance-based assessments with ecological validity that mimicimitate daily situations. 
Although this study was focusedreferred ton older adults who are still relatively functional, about one third of the study participantsm had a high fall risk and significantly worse physiologicalbody dysfunctions thant those with a low fall risk. This was evidenced by a tendency towardsas reflected in a greater levels of depression tendency, lower cognitive status, lower EFexecutive functions, restricted ADL and lower HRQOL. 
The relationship between personal- socio-demographic factors, physiologicalbody dysfunctions – (depression, reduced cognition/EF) and fall risk supports the findings of previous reports.: Depression was found to be more frequent amongin individualspeople ofwith a medium-low socioeconomic status, with higher levels of disability and comorbid conditions ([Nicolosi et al., 2011). F42] fall risk iwas reportedly to be associated with, and impacted by depression, reduced processing speed and executive dysfunction ([Beauchet et al., 2008; Elderkin-Thompson et al., 2003)43,44]. These relationships can bewere explained by the less efficient cortical information processing and reduced attentional resources of the aged brain, which that impair memory, EFexecutive functions and emotional status ([Laurence and Michel, 2017)22].  
As mentioned above, and similarly to previous reports [(Laurence and Michel, 2017; Montero-Odasso and Speechley, 2018)22, 45], the present study showedfound that depression iwas associated with reduced EF, while reduced EF iswere related to high fall risk. Yet, while Mosta relatively large part of the studies ofabout EF and falls have used traditional assessments and referred to spearticificular domains of EF (e.g. inhibition and, working memory) ([Best et al., 2014; Caetano et al., 2018). However5,15], the present study used measures that reflected the expressions of EF in daily life activities, including  – by using the BRIEF-A self-report questionnaire and the performance-based aEFPT medication management test. 
The results showed that the greatest difference in EF between individuals with high fall risk and those with low fall risk was observed in the BRIEF-A-working memory domain. Earlier reports have shownmentioned that attention and memory are more affected by age and have a greater impacts on posture control ([Laurence and Michel, 2017)22]. 
Studies have also reportedfound that in older adults, EF mediatesd the association between motor performance and fall risk ([Caetano et al., 201815]). Other reports have showns found that among individuals with a high fall risk, EF mediatesd the association between changes in memory and reduced performance in IADLs ([Royall et al., 2004)6]. 
According to the SEM model in the present study, older adults had lower EF and more restricted IADL. Restricted performance of thein ADL was directly associated with fall risk. However, in regard toregarding EF, - the model presentedbrings a new perspective that places fall risk as the mediator between executive functions and ADL. It ishould be noteworthyd that fall risk mediated between BRIEF-A-meta-cognition and ADL, but not between BRIEF-A-BRI and ADL. 
A possible explanation for this finding is associated with the fact that MI components, such as initiation, working memory, planning, monitoring and organiszation, are more essential for motor planning, motor control and for overcoming navigating obstacles in the environment. 
Another aspect included in meta-cognition is
 awareness ([Toglia and Kirk, 2000)47]. Awareness is critical for motor performance in the challenging environments, especially amongin older adults. Awareness is a key factor in cognitive rehabilitation and is related to the use of improved strategiesy use for enhancedbetter performance of daily activitiesy performance (Engel-Yeger et al., 2011; [Toglia et al., 2010)48,49]. These findingsis emphasisze the facts that prevention and intervention programmess tfor minimisezing falls in older adults, should screen for EF problems and give special attention to the individual’s meta-cognition and awareness - toof self- performance and to environmental context and cues (Burgess et al., 2006). 
In line with the ICF model, clinicians should gather information not only from isolated tasks in a lab setting, but from tasks that mimicimitate daily life scenarios (Chaytor et al., 2006; Odhuba et al., 2005), with referenceral to the environmental context, where the regulation of balance takes place [(Bernard and Lacour, 20178)]. With this information, clinicians may improve their selectionchoice of the best-adapted behavioural strategy ([Hahn et al., 2014; Josman et al., 2009)16,28]. For example, they may be able to determine how to approach the activity should be approached within athe certain environment, how to compensate for athe slow reaction time, or the physical difficulties ([Barban et al., 2017)3], or what environmental adaptations should be establishedperformed to enhance the adaptive respondse to environmental demands at home or in the community ([Mirelman et al., 2019)50].
The present study has a few limitations. The study was focused on a specific part of the population, non-institutionalised older adults. The distribution of participants was not equal across the two groups (high fall risk and low fall risk). Future studies should be focused on older adults who live in other settings, such as nursing homes, and examine the differences between men and women, and use larger sample sizes to examine group differences. Cohort studies are also recommended to better understand the effects of ageing on falls, as well as the associated physiological dysfunction and its expression in the daily lives of individuals.
	Comment by Author: Author guidelines specify that this should be singular (without the 's')
Conclusion:
To summarisze, fall risk should be routinely screened among non-institutionalised older individualspeople who live in the community and their engaginvolvement in physical activity should be encouraged ([Ribeiro et al., 2017)51]. Moreover, health services should note that although the ability of older individualspeople’s ability to function in daily activities is related to the effects of their emotional/cognitive/EF status affect, good balance and a low tendency to falling also tendency play a major role in this relationship. Hence, fall prevention and intervention programmess should be informed byunderstand the impacts of these physiologicalbody dysfunctions on daily life ([Cohen and Kimball, 2003). Such prevention and intervention programmes should also52], and determinelook for impaired emotional-cognitive cues, as expressed during the performance ofin daily activities amongy performance of older people, in their natural environment. 
Thoese cues may serve as warning signalsred lights that could predict the next fall, and thus lead to early fall risk evaluation and intervention when needed. For that, Intervention programmess should be based on a multi-disciplinary approach, and apply models such as the ICF,  whichthat were found to beare relevant forto fall rehabilitation ([Saverino et al., 2015)53]. Furthermore, interventions should apply performance-based ecological assessments to identifymap physiologicalbody dysfunctions that predict falls in a real- life context. Thus,By that interventions will be more directed more to the individualperson’s specific needs, interests, resilience and vulnerability, and yieldpromise better results in terms of enhanced daily function and better QOL.
Limitations: This study referred to a specific part of the population – older adults, who live in the community. The distribution of participants in each group – high/low fall risk was not  equal. Additional studies should refer to older adults who live in other settings such as nursing homes, examine the differences between men and women, use larger sample size to examine group differences. Cohort studies are also recommended in order to better understand aging impacts on falls, related body dysfunctions and their expressions on people’s daily lives.
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Table 1:. Comparisong of socio-demographic parameters, cognitive status, depression, executive functions, performance of activities of daily living and quality of life between groups.

	
	Total sample
	Low fall risk (n=84)
	High fall risk (n=39)
	


	
	Total sample
	Low fall risk (n = 84)
	High fall risk (n = 39)
	Statistical	Comment by Author: Please consider stating simply 'P-value' instead
significance of differences between high-risk/low- risk fallers#

	Age (years, mean ± SD)
	78.63 ± 7.57
	77.81 ± 7.66
	80.74 ± 6.99
	0.05

	Gender - men (%)
	41.5
	70.6
	29.4
	NS

	Widows (%)
	
	29.8
	53.8
	0.01

	Living alone (%)
	38.2
	65.1
	34.9
	0.017

	Years of education (mean ± SD)
	14.73 ± 2.71
	13.77 ± 4.37
	10.74 ± 4.43
	0.05

	Moderate/ poor socio-economic status (%)
	35
	27.4
	51.3
	0 .010

	Frail (%)
	38
	12.7
	50
	0



# Qualitative variables: Chi-squared test; Quantitative variables: t-test

NS = not significant



Table 2:. Comparisong of depression, EF, ADL and HRQOL between high-risk and/ low- risk fallers.

	
	
	Low fall risk (n=84)
	High fall risk (n=39)
	


	
	
	Low fall risk (n = 84)
meanMean ± SD
	High fall risk (n = 39)
meanMean ± SD
	Statistical	Comment by Author: Please consider stating simply  'P-value' instead
significance of differences between high-risk and/ low- risk fallers#

	[bookmark: _Hlk54460792]MoCA
	
	23.29 ± 3.74
	20.94 ± 4.11
	0.003

	Depression (GDS) (mean ± SD)
	
	2.76 ± 2.78
	3.85 ± 2.73
	0.05

	aEFPT Medication Management
	
	2.21 ± 2.84
	4.22 ± 4.63
	0.05

	BRIEF-A
	Inhibition
	49.25 ± 9.21
	51.53 ± 9.97
	NS

	
	Shift 
	55.23 ± 12.17
	60.05 ± 15.55
	NS

	
	Emotional control 
	54.62 ± 13.35
	61.81 ± 15.54
	0.01

	
	Self-monitor 
	45.17 ± 8.13
	49.14 ± 11.21
	0.03

	
	Initiate 
	51.23 ± 10.11
	55.54 ± 16.26
	NS

	
	Working memory 
	55.98 ± 12.83
	64.53 ± 16.72
	0.003

	
	Plan/organisze 
	54.44 ± 11.83
	57.61 ± 15.19
	NS

	
	Task monitor 
	51.81 ± 9.85
	55.28 ± 13.24
	NS

	
	Organization of materials 
	50.68 ± 12.97
	52.25 ± 12.98
	NS

	
	BRI
	41.30 ± 8.88
	45.51 ± 10.95
	0.01

	
	MI
	56.97 ± 12.16
	61.60 ± 15.97
	0.05

	
	GEC
	97.82 ± 19.32
	107.11 ± 25.83
	0.02

	BADL
	
	97.82 ± 6.14
	92.01 ± 10.65
	0.004

	IADL
	
	19.62 ± 4.17
	16.23 ± 5.81
	0.003

	HRQOL
	Physical 
	69.29 ± 18.83
	54.79 ± 20.93
	0

	
	Psychological 
	75.46 ± 16.52
	68.43 ± 18.58
	0.04

	
	Social 
	76.24 ± 18.25
	71.91 ± 20.52
	NS

	
	Environmental 
	76.52 ± 14.68
	69.54 ± 15.68
	0.02

	
	Total 
	74.37 ± 14.17
	66.16 ± 16.27
	0.006


# Quantitative variables: t- test;, ANOVA;, MANOVA = multivariate analysis of variance.; 	Comment by Author: Please verify these definitions for the abbreviations in the table
NS = not significant; EF = executive functions; ADL = activities of daily living; HRQOL = health-related quality of life; MoCA = Montreal Cognitive Assessment; GDS = Geriatric Depression Scale; aEFPT = alternate executive function performance test; BRIEF-A = Behavior Rating Inventory of Executive Function - Adult Version; BRI = Behavioral Regulation Index; MI = Metacognition Index;
GEC = Global Executive Composite; BADL = basic activities of daily living; IADL = instrumental activities of daily living.
 BRIEF-A-MI components are marked in italics.


Figure 1.caption: Structural equation modelling – thefall risk  of falls medicates the association between executive dysfunctions and daily life.
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