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Background: Globally and nationally, the number of older adults is increasing. Age is associated with increased prevalence of frailty in community-dwelling older adults. More women than men report frailty, and African Americans are twice as likely to be frail compared to Caucasians. Function is inversely related to frailty which may be a result of cumulated factors affecting an individual such as depression, anxiety, fatigue, comorbidities, and the use of assistive devices. The prevalence of frailty significantly increases with age and so does poor health outcomes. Early indicators of declining function and frailty, such as life-space constriction (LSC), are important in identifying those at risk for frailty.
Purpose: The purposes of this study were to examine factors associated with LSC and the influence of LSC on function and frailty.
Methods: A cross-sectional, descriptive study was conducted using a purposive sample of community dwelling persons 55 and older living in the Southeastern United States.
Results: Most (N = 72) were female (69%; n = 50) and half were White (53.5%; n = 38). Environmental factors (time to full-service grocery store and social support) significantly predicted LSC. Sum of comorbidities predicted self-rated frailty. The total number of assistive devices predicted function as measured by the TUG. Significant differences were noted according to sex and race. 
Discussion: More White participants were married, well educated, and had higher incomes compared to Black participants. Women reported more fatigue, depressive and anxiety symptoms, perceived their self-health lower, frailty higher, and used more assistive devices compared to men in this study. Further research to understand early indicators of decreases in function and frailty should consider measuring LSC for the past 3 and 14 days. 
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[bookmark: _Toc38370304]Introduction
	Older adults desire to maintain their quality of life (QoL) and independence (Bowling, Hankins, Windle, Bilotta, & Grant, 2012; Rantanen et al., 2012), yet a subset of community-dwelling older adults (7 to 12%) experience a decrease in independence resulting in a sequela of declining function: frailty (Xue, 2011). Frailty is “a clinically recognizable state of increasing vulnerability resulting from aging-associated decline in reserve and function across multiple physiologic systems” (Xue, 2011, p. 1). The prevalence of frailty significantly increases with age from 3.9% in the 65-74 age group to 25% in the 85 and older age group. Women are more likely to experience frailty than men, and African Americans are twice as likely to be frail compared to Caucasians (Xue, 2011).  Increases in the prevalence of frailty is associated with poor health outcomes that include: (a) decreased handgrip strength (Xue, 2011), (b) falls (Gabriel & Bowling, 2004), (c) life-space constriction (LSC; Choi, O’Connor, Mingo, & Mezuk, 2016; Xue, Fried, Glass, Laffan, & Chaves, 2008), and (d) death (Xue, 2011).  Early interventions to delay or prevent frailty are essential.	
	Life-space is the spatial area in which a person interacts with daily living activities, and LSC is the progressive or acute shrinking of this spatial area (Choi et al., 2016). Life-space has predominantly been examined through a physiological lens focused on mobility in adults aged 65 and older (Allman, Sawyer, & Roseman, 2006; Auais et al., 2017; Baker, Bodner, & Allman, 2003; Bentley et al., 2013; Bowling et al., 2014; Eronen et al., 2016; Gonzalez, Delgado, Quevedo, & Cabriales, 2013; Kennedy et al., 2017a; Kennedy et al., 2017b; May, Nayak, & Isaacs, 1985; Peel et al., 2005; Polku et al., 2015; Portegijs, Tsai, Rantanen, & Rantakokko, 2015; Stalvey, Owsley, Sloane, & Ball, 1999). Life-space is positively correlated to physical function (Xue, 2011). Physical function, “the ability to perform the basic actions (i.e., mobility, strength, and endurance) that are essential for maintaining independence,” (Shah, Lin, Yu, & McMahon, 2016, p.55) is indirectly related to frailty: as physical function decreases, frailty risk increases (Kennedy et al., 2017a). As frailty ensues, a person begins to decline their activity levels and restrict the area in which they live to maintain function: LSC. 
	Currently, there is limited understanding of associations between psychological factors and LSC. Depression and anxiety play a significant role in one’s physical function (Cheng & Chang, 2017) and having strong psychological well-being is protective against development of frailty (Gale, Cooper, Deary, & Sayer, 2014). Hajek and colleagues (2016) found depression to be significantly associated with frailty in older women. Because depression and anxiety are associated with physical function, they may also be associated with LSC. Comprehensively examining factors associated with LSC, including both physiological and psychological factors is important to develop effective interventions for aging adults to maintain independence and to delay or prevent decline in physical function and the resultant frailty syndrome. 
	Progressive shrinking of a person’s life-space is associated with increased use of health care services (Kennedy et al., 2017b). Increasing medical utilization leads to higher health care costs, which is a significant problem in the United States. Early identification of those at risk may decrease overall healthcare costs, as early interventions would delay or prevent decline (Charlson, Wells, Ullman, King, & Shmukler, 2014). Salinas-Rodriguez and colleagues (2019) recommend an emphasis be placed on development of effective interventions for persons in a pre-frail or frail state, as frailty is preventable (Ebrahimi, Wilhemson, Eklund, Moore, & Jakobsson, 2013). Therefore, one way to potentially curtail increasing medical utilization and associated costs is to identify frailty and/or identify one who has increasing risk for frailty as early as possible. 
[bookmark: _Toc38370305]Background and Significance
	Mobility is independently associated with frailty (Fried et al, 2001a). Declines in mobility, a part of physical function, is evident through life-space as both LSC and frailty are associated with declining physical function (Portegijs et al., 2015; Sawyer & Allman, 2010).  Thus, examining LSC may provide early indication of frailty. However, mobility is affected by many factors, including age, psychosocial, environment, and intra-individual along with physiological factors.
	The researchers of the Midlife in the United States Study (MIDUS) focused their study on adults in midlife (age 30-60 years old) and findings noted the importance of including midlife persons in studies focused on aging and related factors. Authors of this study noted that behaviors in midlife impact physical and psychological health in later life. Persons who engage in social activities, regular physical exercise, and have a positive sense of self-control have a lower risk of cognitive and functional declines in later life. In contrast, significant stress in midlife is associated with disability in later life (Lachman, Teshale, & Agrigoroaei, 2015). The results of the MIDUS study underscore the importance of including midlife aged participants, those as young as 55 years old, in studies when identifying factors that may contribute to frailty.  Comprehensively examining factors associated with frailty in adults 55 and older will advance provider knowledge in understanding frailty and associated interventions to delay or prevent frailty.   
	There are currently three main approaches in measuring frailty in aging adults that are widely accepted. The frailty index model, developed by Rockwood and colleagues in the Canadian Study on Health and Aging (Rockwood et al., 2005), the lens of a phenotype model developed by Fried and colleagues in the Cardiovascular Health Study (Fried et al., 2001a), and the Study of Osteoporotic Fractures (SOF) criteria developed by Bilotta and colleagues (2012b). The frailty index is a 70-point measure evaluating clinical disease conditions (Cesari, Gambassi, van Kan, & Vellas, 2014; Rockwood et al., 2005). The Fried phenotype consists of five main criteria that are evaluated: weight loss, exhaustion, physical activity, walk time, and grip strength stratified by gender and body mass index (BMI; Cesari et al., 2014; Fried et al., 2001a).  The frailty index serves as a comprehensive marker of frailty to be used in conjunction with the comprehensive geriatric exam. The frailty phenotype is a more rapid measure for “immediate identification” (Cesari et al., 2014).  The SOF criteria consist of three measures, >5% weight loss over the previous 12 months, requiring assistance of arms on a chair during five consecutive chair rises, and self-reported decreased energy levels (Bilotta et al., 2012a). Cesari and colleagues (2014) argue that the different models serve distinctly different purposes and should not be considered interchangeable.
	A fourth way to measure frailty is by self-report. A person’s perception is their reality of any given situation. Therefore, self-report should be valid for purposes of perception. A person’s perception of their degree of frailty must be considered when holistically looking at an individual’s overall function. This is not widely accepted currently but researchers of the Irish longitudinal study on ageing (TILDA) found self-reported frailty to be characteristically similar to test-based measures except by sex (Theou et al., 2015). Interestingly, women reported a higher self-reported score (less frail) than men but test-based frailty indices showed the opposite (Theou et al., 2015). These findings are also consistent with the male-female health survival paradox, which recognizes that women have longer life expectancies but score higher on frailty indices (Hubbard & Rockwood, 2011; Theou et al., 2015). 
	Understanding frailty is difficult. The frailty continuum has a broad spectrum ranging from fully independent physical function to fully dependent lacking physical function. Along this continuum lies a clinical condition known as pre-frail, a person having one to two clinical features of frailty but not meeting full criteria for frailty (Bilotta et al., 2012b; Kojima, 2018; Portegijs et al., 2015). Research studies have used various operational definitions and inclusion and exclusion criteria resulting in a broad range of frailty prevalence rates from 4% to 59% in persons 65 and older (Clegg, Young, Lliffe, Rikkert, & Rockwood, 2013; Curcio, Henao, & Gomez, 2014; Kojima, 2018). Even though clinicians say, “they know it when they see it,” the lack of a consensus definition has made measuring frailty difficult. Thus, capturing accurate prevalence rates is dependent on the operational definition being used (Bandeen-Roche et al., 2006; Bouillon et al., 2013; Clegg et al., 2013; Fried et al., 2001a). Prevalence rates of frailty in persons younger than 65 is unknown. Frailty must be recognized early for clinicians to intervene. Therefore, being able to identify factors associated with frailty earlier than age 65 is important. Frailty models have been developed with mostly White participants or one specific sex (Bilotta et al., 2012a; Bandeen-Roche et al., 2006; Clegg et al., 2013; Xue et al., 2008). Research has shown that different groups, such as older African Americans, have higher prevalence rates of frailty (Xue, 2011), while others, such as older Mexican Americans, have lower prevalence rates (Espinoza & Hazuda, 2008) compared to Caucasians.  Prevalence rates of frailty may be associated with the type of measurement tool chosen. A tool for measuring pre-frailty is lacking therefore researchers’ are measure pre-frailty with frailty indices (Bilotta et al., 2012a; Kojima, 2018; Portegijs et al., 2015; Rockwood et al., 2005; Xue et al., 2008). Different measures may also be needed for various ethnic and/or gender groups (Clegg et al., 2013). Examining LSC associated with frailty starting at age 55 is novel and may provide an early marker of declining physical function and frailty.  
	Fried and colleagues (2001) found a greater likelihood of being frail when any two or more chronic disease conditions coexisted. Frailty has been found to be higher in women and associated with lower income and educational levels as well as higher rates of falls, comorbidities, and cognitive impairment (Curcio et al., 2014; Fried et al., 2001a; Kojima, 2018). Being frail was also associated with decreased hand grip strength (Curcio et al., 2014), increased overall weakness with mobility deficits, impaired activities of daily living (ADL), hospitalization and mortality (Fried et al., 2001a). 
	The costs of increased care for persons who are frail are significant. While this cost is primarily seen in healthcare dollars spent, there is a cost for the individual, the family, and society as a whole. The individual with frailty will have a longer length of stay when hospitalized, use more healthcare services and experience more complications (Salinas-Rodriguez, Manrique-Espinoza, Heredia-Pi, & Rivera-Almaraz, 2019). Older women who met the frailty criteria using the Fried phenotype had a 2.6 times higher costs and a 1.4 times higher likelihood of repeat hospitalizations than women who were robust (Ensrud et al., 2018). One in five frail women compared to 1 in 25 robust women were in the top 10% of healthcare costliest individuals (Ensrud et al., 2018).  A meta-analysis showed those with frailty and pre-frail status were respectively placed in a skilled nursing facility 5 and 3 times more likely (Kojima, 2018).  When an older adult is admitted to a skilled nursing facility, a loss of independence is often experienced leading to negative psychological effects (Kojima, 2018). Pre-frail and frail older Mexican Americans cost 30% and 75% more, respectively, in healthcare expenditures compared to a non-frail person (Salinas-Rodriguez et al., 2019). Family members often become caregivers, placing increased financial, psychological, and quality of life burdens on the family unit (Salinas-Rodriguez et al., 2019). Societal implications are numerous from overall increased healthcare expenditures as well as lost work production (Salinas-Rodriguez et al., 2019). 
	Social isolation parallels LSC (see Figure 1). Life-space constriction results in increased social isolation for the individual. Annually, Medicare spends more on older adults who are socially isolated. An additional $134 monthly and $1,608 annually are spent on older adults who are socially isolated compared to their socially connected peers (Flowers et al., 2017). This increased cost is equivalent to one chronic disease such as hypertension (Flowers et al., 2017).	Life-space constriction domains is a model that shows how life-space is narrowed and quantified.  Persons with frailty who use assistive devices to adapt and maintain social connections outside of their home showed positive psychological outcomes and a sense of belonging (Ebrahimi et al., 2013; Xue, 2011). These social connections and interactions “reinforced experiences of good health” in older adults with frailty (Ebrahimi et al., 2013). Conversely, older adults with frailty who experienced limited social interactions expressed feelings of loneliness and isolation (Ebrahimi et al., 2013). Socially isolated older adults were 29% more likely to reside in a nursing home, have greater risk of poor health and a 31% increase in risk of mortality (Flowers et al., 2017). Socially isolated persons scored significantly higher on the Center for Epidemiologic Studies Depression Scale (CES-D), indicating more depressive symptomatology than their socially well-connected peers (Flowers et al., 2017). A study that focuses on psychosocial aspects of aging along with LSC is needed as there are none.
	Jeste and colleagues (1999) published a consensus statement predicting a mental health crisis in older adults. This consensus statement reveals the significant lack of geriatric mental health services nationally which means primary care providers without specific geriatric or mental health expertise are managing mental health factors in aging and older adults.  Examining mental health, or psychological factors, and the potential relationship within each life-space domain may provide useful information for clinical interventions. Understanding life-space and the role it plays with psychological aspects of depression and anxiety on aging support the development of earlier assessments and interventions to address life-space, physical function, and downstream frailty syndrome. 
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Figure 1: Life-Space Constriction domains



[bookmark: _Toc38370306]Purposes
	The purposes of this study were to examine how environmental supports (social support), and challenges (how long it takes to drive to nearest full-service grocery store), individual challenges (fatigue, comorbidities, depression, anxiety) and buoy factors (assistive devices) are associated with LSC and to understand how LSC and deconditioning (physical function) relate to frailty in community-dwelling aging adults residing in Southeastern North Carolina.
[bookmark: _Toc38370307]Conceptual/ Theoretical Framework
	A theoretical model provides a lens to examine a concept and to organize knowledge. A model also provides a cyclic process of nursing practice informing theory and theory informing practice (Consensus Statement on Emerging Nursing Knowledge, 1999; Ellis, 1997; Parker & Smith, 2015). The theoretical model of the association of life space with the clinical syndrome of frailty is an appropriate model for this study as it comprehensively examines frailty by including physical, psychological, and social components of the aging process (See Figure 2). According to this model, environmental and individual factors affect LSC, which progresses to deconditioning, frailty and mortality (Xue et al., 2008). The time axis includes LSC, deconditioning/further loss of physiological reserve/capacity, frailty, and mortality. The model is composed of four constructs in the vertical axis: (a) environmental supports, (b) environmental challenges, (c) intra-individual challenges, and (d) intra-individual buoy. These constructs are interconnected and are antecedents to frailty. 
	[image: ]


Figure 2: The Association of Life space with the clinical syndrome of frailty

	Environmental factors in the association of life space with the clinical syndrome of frailty may be actual or perceived by the individual. Lindenberger and Mayr (2014) describe environmental support as aging adults’ transition from self-initiated processing to requiring external support throughout their day to maintain function. Environmental supports include family ties and social network. Family ties indicate the psychological closeness one has to family and whether these relationships are supportive. Environmental supports also include social support systems. Social network is one’s relational existence beyond family. Social networks include friends, church groups, clubs, or organizations a person becomes involved. The southeastern part of North Carolina is known as a retirement destination area. Therefore, many aging adults retire to an area that may be geographically far from any family connections. In these cases, aging adults must rely on friends and social connections they have created. This relates to life-space because the wider a social network one has, they are typically more socially active and leave their home more often to do things with other people (Flowers et al., 2017). 
	Environmental challenges are a broad construct covering various issues from climate change and pollution to one’s individual living environment (Gobbens & van Assen, 2018). This construct focus on three key areas within the individual’s environment: area deprivation, built environment, and social disorganization.  Area deprivation refers to population inequality in social economic status and health disparities in a specific aggregate geographic level such as a county (Singh, 2003). Area deprivation coupled with normal age-related changes in the aging adult may lead to “decreased physical activity and social engagement” (Xue et al., 2008, p. 245). The built environment has recently gained more attention and represents the physical characteristics of a neighborhood in which one lives. These characteristics include sidewalks, walking trails, streetlights, and traffic composition (Gobbens & van Assen, 2018). Social disorganization originates from the field of criminology and the social disorganization theory, based on ecological, structural, cultural, and social order across communities (Bellair, 2017; Rengifo, 2009). Social disorganization represents the safety and crime rates within a geographical area and relates to LSC because one is less likely to leave the safety of their home if they perceive their immediate community to be an unsafe place.  
	Access to available food is also an environmental challenge for many people and families. Nationally, almost 40 million people live in communities with grocery gaps, meaning the closest full-service grocery store is over two miles away (Pipkin, 2017). In the nation’s capital city, 70% of the grocery stores are grouped in higher socioeconomic neighborhoods, leaving only three stores for 150,000 residents in poorer neighborhoods (Pipkin, 2017). In North Carolina, more than 2 million people or 1 in 4 people do not have easy access to a full-service grocery store (Robbins, Harries, & Wittman, 2019).
	Model constructs that focus on individual factors, or antecedents, in relation to LSC include intra-individual challenges and buoys. Intra-individual challenges represent variability of behavior in oneself over time (Nesselroade & Salthouse, 2004). This construct is comprised of age-related physiological changes including fatigue, disease burden, and mental health challenges such as depression and anxiety. Intra-individual buoy is an individual’s marker that shows physical support strategies the person has adapted (Xue et al., 2008; Xue, 2011). This construct consists of assistive devices and other compensatory strategies. Compensatory buoy strategies are behavioral or environmental adaptations put into place by an individual to maintain daily functioning (Kurtz, 2011). An example of a compensatory strategy is furniture walking, whereby an individual uses furniture to support their balance as they walk through their home. Aging adults desire to continue ADLs and remain independent, therefore may use assistive devices and support networks to prevent LSC, physical deconditioning and frailty (Xue et al., 2008). Deconditioning/further loss of physiologic reserve/capacity is defined as loss of physical and functional abilities over time (Xue et al., 2008). This model also postulates that individual components may directly influence frailty and mortality. 
	The spatial axis includes environmental and individual factors. The time axis, which is perpendicular to the spatial axis, includes LSC, deconditioning, frailty and mortality. The time axis is linear. Environmental supports and challenges are directly linked to each other as intra-individual challenges and buoy are also directly linked to each other. These environmental and individual factors are indirectly linked to each other but directly lead to LSC. Intra-individual challenges and buoy are both directly linked to frailty and mortality but not to deconditioning. Environmental and individual constructs interact positively and negatively. For example, environmental supports can positively or negatively interact with mental health limitations. A positive social network would have a positive interaction with an individual’s mental health. Conversely, a negative social network will potentially have a negative interaction on one’s mental health. LSC is indirectly linked to mortality but directly contributes to mortality through deconditioning and frailty. Frailty has a direct link to mortality. The theoretical model of the association of life space with the clinical syndrome of frailty was the guiding framework for this study, and the variables are presented in red (see Figure 3). This study focused on the time axis and the trajectory from LSC to deconditioning/further loss of physiologic reserve/capacity and how all the spatial (vertical) variables contribute to LSC and functional limitations. 
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Intra-Individual Challenges
· Age-related physiological changes -Fatigue
· Disease burden-comorbidities
· Mental health limitations-Depression & anxiety
Environmental Challenges
· Area Deprivation 
· Built Environment
· Social disorganization – Mileage to nearest full-service grocery store

Environmental Supports
· Family ties
· Social network
       Social support
Spatial Axis 
Life-Space Constriction 
Life space assessment 
Frailty -Frailty VAS
Mortality
Intra-Individual Buoy
· Assistive devices – corrective lenses, hearing aids, walking or mobility aids, breathing devices
· Other compensatory strategies
Deconditioning/
Further Loss of Physiologic Reserve/Capacity
Physical Function (TUG)

Time Axis 
Environment
Individual

Figure 3: Adapted measurement model for LSC
[bookmark: _Toc38370308]Specific Aims and Research Questions
Specific Aim 1: Describe life-space constriction and frailty in a sample of aging adults in Southeastern North Carolina who are community dwelling. 
RQ 1:1: What is the average life-space constriction score and the VAS frailty score in adults 55 and older who live in Southeastern North Carolina? 
Specific Aim 2: Examine the relationships of environmental and individual factors and LSC. 
RQ 2:1: What are the associations of environmental supports (social support), environmental challenges (minutes it takes to get to the nearest full grocery store), intra-individual challenges (fatigue, comorbidities, depression and anxiety), intra-individual buoy (assistive devices), and LSC (LSQ)? 
RQ 2:2: Do environmental supports (social support) and environmental challenges (minutes it takes to get to the nearest full grocery store) predict LSC?
RQ 2:3: Do intra-individual challenges (fatigue, comorbidities, depression, and anxiety) and intra–individual buoy (assistive devices) predict LSC?
RQ 2:4: When controlling for age and sex, do environment support (social support), environmental challenges (minutes it takes to get to the nearest full grocery store), and intra-individual challenges (fatigue comorbidities, depression and anxiety) intra-individual buoy (assistive devices) predict LSC?  
Specific Aim 3: Explore the relationship of life-space constriction to deconditioning and frailty.  
RQ 3:1: When controlling for environmental support (social support), environmental challenges (minutes it takes to get to the nearest full grocery store), intra-individual challenges (fatigue, comorbidities, depression, and anxiety), and intra–individual buoy (assistive devices) and LSC (LSQ) predict deconditioning (TUG)?  
RQ 3:2: When controlling for environment support (social support), environmental challenges (minutes it takes to get to the nearest full grocery store), intra-individual challenges (fatigue, comorbidities, depression, and anxiety), and intra-individual buoy (assistive devices), does LSC (LSQ), influence frailty (VAS)?  
[bookmark: _Toc38370309]Theoretical and Operational Definitions of Variables
[bookmark: _Toc38370310]Demographics 
	Participant demographics such as age, sex, race, level of education completed, annual income, and self-rated health were captured on the investigator developed demographic health form (Appendix A). Participants were also asked to self-report prescribed and over the counter medications, supplements, and herbal products they were currently taking. 	
[bookmark: _Toc38370311]Life-Space Constriction
	Life-space means a “space to live, habitat” taken from the German word, Lebensraum, which is a noun meaning “territory which a group, state, or nation believes or asserts is needed for its natural development or expansion” (Oxford English Dictionary [OED], 2019, para. 1). Life-space “is the spatial area through which a person experiences and interacts with the world” and life-space constriction is “the shrinking of the spatial area that a person traverses, and is associated with negative health outcomes in later life” (Choi et al., 2016, p. 1153). Life-space constriction was operationalized as the score on the LSQ. (see Appendix B).   
[bookmark: _Toc38370312]Physical Function 
	Physical function is the ability to perform basic actions and includes mobility, strength, and endurance. Physical function is essential for maintaining independence and carrying out activities that require physical capability such as self-care (Cheng & Chang, 2017; Painter, Stewart, & Carey, 1999).  Physical function was operationalized as the participant’s score on the timed up and go test (TUG; see Appendix C).  
[bookmark: _Toc38370313]Frailty
	Frailty is defined as “the condition of being weak and delicate” (OED, 2019, para. 1). Frailty was operationalized as a self-reported frailty score on a Visual Analog Scale (VAS) score (0-100). This was captured on the investigator developed demographic health form (see Appendix A). 
[bookmark: _Toc38370314]Comorbidities 
	The concept comorbidities was defined as “the simultaneous presence of two chronic diseases or conditions” (OED, 2019, para.1). Comorbidity was originally defined in 1970 by Dr. Feinstein as “any distinct additional clinical entity that has coexisted or that may occur during the clinical course of a patient who has the index disease under study” (p. 456). Comorbidities were operationalized as the summative number of self-reported disease conditions listed on the Charlson Comorbidity Index (CCI). This listing is part of the investigator developed demographic health form (Appendix A). 
[bookmark: _Toc38370315]Fatigue 
	The OED defines fatigue as, “extreme tiredness resulting from mental or physical exertion or illness” (2019, para. 1). The National Institutes of Health (NIH) define fatigue as “a subjective sensation of overwhelming and debilitating weakness, lack of energy, or tiredness” (Lai, Cella, Yanez, & Stone, 2014, p. 640). Fatigue was operationalized using a self-reported score on the Patient-Reported Outcome Measure Information System (PROMIS) fatigue short form 13a (FACIT-Fatigue; see Appendix D). 

[bookmark: _Toc38370316]Depression 
	Depression is “a mental state of altered mood characterized by feelings of sadness, despair, and discouragement” (Medical Dictionary – The Free Dictionary, 2019, para. 3). Depression is defined by the DSM 5 as a period of time in which a person has depressive symptoms that include anhedonia and at least four of the following symptoms: hypersomnia or insomnia, feelings of guilt, low energy levels, poor concentration, recent increase or decrease in appetite, psychomotor agitation or retardation, and suicidal ideation (American Psychological Association [APA], 2013).  Depression was operationalized with a self-reported score on the Patient Health Questionnaire (PHQ-8; see Appendix E).
[bookmark: _Toc38370317]Anxiety 
	Anxiety is defined as an affective state in which a person is overcome with intense feelings of fear, worry, uncertainty, and concern along with somatic symptoms such as tension (Fung et al., 2017; Higgins et al., 2012). Anxiety was operationalized with a self-reported score on the Generalized Anxiety Disorder (GAD-7; see Appendix F).
[bookmark: _Toc38370318]Assistive Devices
	The WHO’s definition is, “assistive devices and technologies are those whose primary purpose is to maintain or improve an individual’s functioning and independence to facilitate participation and to enhance overall well-being” (World Health Organization [WHO], 2019a, para. 1).  These can be corrective lenses, a cane or walker, and/or assistive breathing equipment. Use of these assistive devices is a behavioral adaptation to remain functioning in one’s life-space. The summative number of assistive devices was captured as part of the investigator developed demographic health form (see Appendix A).

[bookmark: _Toc38370319]Social Support 
	The NIH defines social support as “the extent to which an individual perceives his or her social relationships as available to provide aid in times of need” (Cyranowski et al., 2013, p. 3). Social support was operationalized as the self-reported score on the PROMIS instrumental support form. (see Appendix G). 
[bookmark: _Toc38370320]Environmental Challenges 
	A definition of environmental challenges does not exist in the English dictionary and is not defined by the WHO or the centers for disease control and prevention. Therefore, environmental and challenges are defined separately according to the OED.  Environmental is defined as “of or relating to the surroundings, physical context, or (particular) environment of a person, animal, or thing” (OED, 2019, para. 1). Challenge is defined as a noun for this study and means, “an accusation, charge, reproach, objection” (OED, para. 1, 2019). 
	In this study, environmental challenges were operationalized by self-report of approximate minutes it takes to drive or get to the nearest full-service grocery store. This was captured on the investigator developed demographic health form (Appendix A). The length of time from the area of residence to nearest full-service grocery store was measured through self-report. A full-service grocery store must have the following items, at minimum: (a) fresh fruits and vegetables, (b) fresh and uncooked meats, poultry and seafood, (c) dairy products, (d) canned foods, (e) frozen foods, (f) dry groceries and baked goods, and (g) non-alcoholic beverages (DC.gov, n.d.). 
[bookmark: _Toc38370321]Assumptions
	There are assumptions of this study that need to be acknowledged. One assumption is that if a person scores ≥ 3/5 on the Mini-Cog (see Appendix H) they are able to provide valid self-report measures. Participants were expected to complete demographic information that includes medical history and current medications. An assumption is that participants provided trustworthy answers. It is also assumed that all measurement instrument tools accurately measured the intended concept they were designed to measure in a reliable and valid manner. Another assumption is the sample will reflect the population and no systematic bias will influence the sample obtained. Finally, there is an assumption that factors or variables exist that can predict frailty.  
[bookmark: _Toc38370322]Summary
	The purposes of this study were to examine the environmental (environmental supports [social support] and challenges [length of time in minutes it takes to get to the nearest full-service grocery store], individual (intra-individual challenges [fatigue, comorbidities, depression, and anxiety] and buoy [assistive devices]) factors associated with LSC and understand how LSC and physical function relate to frailty in community-dwelling aging adults residing in Southeastern North Carolina. This purpose included aging adults age 55 and older.  Preventing, delaying or reversing a physical function decline is the recommended intervention in the frailty syndrome. 
	Chapter 1 of this dissertation proposal has presented existing scientific knowledge on LSC. A significant gap in the literature is lack of current knowledge on aging adults and LSC. In addition, there is limited knowledge on psychological factors and LSC. Specific aims, research questions, theoretical framework, and theoretical and operational definitions were presented. This study has served as a foundation for subsequent studies with larger populations to understand progressive LSC and declining physical function and the frailty syndrome (Xue et al., 2008). This is the essential first step in developing innovative screening that may indicate frailty and interventions to detect factors to slow or prevent decreased physical function and frailty in aging adults. 
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[bookmark: _Toc38370323]CHAPTER 2: REVIEW OF THE LITERATURE
[bookmark: _Toc38370324]Introduction
	Globally, there are 901 million persons age 65 and older and these numbers are expected to double by the year 2050 (Conroy & Elliott, 2016). This age group comprised 13% of the United States (U.S.) population in 2012 and is predicted to increase to over 20% by the year 2030 (Mather, Jacobsen, & Pollard, 2015).  The 85 and older age group, 5.5 million in 2010, is expected to reach 6.6 million in 2020 and projected to triple by 2040 (He, Goodkind, & Kowal, 2016).  The first year in history that older adults over the age of 65 outnumbered children age five and under was 2018 (Jacelon, 2018). These numbers of older adults reflect increasing life expectancy. As the nation ages, healthcare cost is expected to climb (Mauk, 2018). Increased health care utilization via emergency department visits and hospitalizations are associated with increased frailty and declining physical function, which are associated with life-space constriction (LSC; Kennedy et al., 2017a). Authors of the Study of Aging (SOA) II showed LSC to be a predictive factor for increased health care utilization (Kennedy et al., 2017b). Maintaining independence is of utmost importance to aging adults and one objective of Healthy People 2020 is to reduce the portion of older adults who have moderate to severe functional limitations (Healthy People.gov, 2018). 
	The following review of literature identifies the current state of knowledge for this study. This study included aging adults 55-64 as well as older adults, 65 and older, to allow the Principal Investigator (PI) to examine predictor variables of LSC. The association of life-space with the clinical syndrome of frailty is the framework used in this study. The variables in this study were frailty, physical function, LSC, environmental supports, environmental challenges, intra-individual challenges, and intra-individual buoy. Environmental supports, challenges, intra-individual challenges, and supports are variables within LSC. These variables were operationalized using self-reported frailty via a VAS, LSC measured with the life-space questionnaire (LSQ), physical function was measured with the timed up and go test (TUG) and hand grip strength (HG), environmental supports were measured using a Patient Reported Outcome Measure Information System (PROMIS) instrumental social support questionnaire, environmental challenges were measured through self-report of how long it takes to drive to the nearest full-grocery store, intra-individual challenges were measured through fatigue (PROMIS FACIT-Fatigue), comorbidities (calculating total number of comorbidities using the Charlson Comorbidity Index [CCI]), depression (the patient health questionnaire [PHQ-8]), anxiety (the generalized anxiety disorder [GAD-7]), and intraindividual buoy were measured by summing the number of assistive devices used by the participant. 
[bookmark: _Toc38370325]Theoretical Perspectives
	The theoretical model of the association of life space with the clinical syndrome of frailty was the model for this study due to the psychological and physiological factors. This theory proposes that the shrinking of life-space predicts deconditioning and frailty. Life-space constriction is a behavioral adaptation response to declining physical function, and this adaptation allows a person to be functional with the use of assistive devices in a restricted spatial area (Xue et al., 2008). As environmental and intra-individual challenges surmount, social disengagement, increased fatigue and comorbidities, depression, and anxiety may ensue, further compounding LSC. Constriction of life-space begins a trajectory of physiologic reserve loss and frailty (Xue et al., 2008).   
	The theoretical model of the association of life space with the clinical syndrome of frailty was developed by Xue and colleagues (2008). This model was created using the Fried frailty phenotype classification (Fried et al., 2001a) in the Women’s Health and Aging Study (WHAS). This was the first study to associate life-space constriction with frailty (Xue et al., 2008). Unfortunately, this theoretical model has not been used since this study. 
[bookmark: _Toc38370326]Frailty
[bookmark: _Toc38370327]Global Definitions 
	Due to lack of a consensus definition of frailty, prevalence rates are based on individual studies and may be higher than reported (Ahmed, Mandel, & Fain, 2007; Andrew & Mitnitski, 2008). Collard and colleagues (2012) published a systematic review of frailty that included the main definitions of frailty: (a) frailty defined as a completely clinical physical state, and (b) frailty encompassing social, psychological and physical aspects. The systematic review resulted in 21 studies showing the prevalence rate of frailty to be 10.7% with a range of 4 – 59.1% in community dwelling older adults (aged ≥ 65). Authors of the systematic review also revealed prevalence of frailty increases with age, lower levels of education, income and self-rated health along with higher rates of co-morbidities (Collard, Boter, Schoevers, & Oude Voshaar, 2012).
	Connotations of the word, ‘frail’ are negative. Synonyms of frailty are infirmity, weakness, feebleness, fragility, puniness, ill health, defenselessness, shortcoming, defect, flaw, imperfection, failing, and vice (Dictionary.com, 2019). Even though there is not a gold standard definition of frailty, Fried’s phenotype is widely recognized (Jaafar, Heycock, & George, 2007).
	When a clinician is assessing physical function, they are assessing frailty simultaneously. Chen, Mao, and Leng state, “frailty assessment may provide novel insight into heightened vulnerability and risk stratification of older patients” (2014, p. 438). Ethnically, older White men and women were more likely to report better health than their Black and Hispanic counterparts (Federal Interagency Forum on Aging-Related Statistics [FIFARS], 2016). Studies that included both sexes found older men, mostly African American, had greater LSC (Choi et al., 2016; Kennedy et al., 2017b). 	 
	Fried and colleagues (2001a) defined frailty as a clinical syndrome that included at least three of the five criteria: (a) unintentional weight loss of at least 10 pounds in the previous year, (b) self-reported exhaustion, (c) weakness, measured by hand grip strength, (d) slow walking speed, and (e) low physical activity. These authors define prefrail status as meeting one or two of these criteria (Fried et al., 2001a). This definition was developed from prior research studies that collectively defined frailty as a biologic syndrome resulting in decreased functional reserve and capacity across multiple physiologic systems leading to vulnerability (Bortz, 1993; Buchner & Wagner, 1992; Campbell & Buchner, 1997; Fried et al., 2001a; Hamerman, 1999; Lipsitz & Goldberger, 1992). Kojima (2018) used the fatigue, resistance, ambulation, illnesses, and loss of weight (FRAIL) scale definition of frailty which is, “a state of decreased physiological reserve and increased vulnerability to negative health outcomes” (p. 2). Working under the definition of frailty from a physical phenomenon, prevalence of frailty ranged from 3.9% in China to 51.4% in Cuba; prefrailty ranged from 13.4% in Tanzania to 71.6% in Brazil with a pooled prevalence of frailty and prefrailty to be 17.4% and 49.3% respectively (Sirwardhana, Hardoon, Rait, Weerasinghe, & Walters, 2018). Authors of this systemic review and meta-analysis found that the prevalence of frailty was higher in community dwelling older adults living in upper middle-income countries but recognized the limitations of scant amounts of research in lower-income counties (Sirwatdhana et al., 2018). Furthermore, the variation in definitions of frailty and assessment techniques of measuring frailty make comparing data difficult (Sirwatdhana et al., 2018). Even when researchers have used the same frailty measure (the Fried phenotype), prevalence of frailty in China (3.9%) ranged to 26% in Indonesia with prevalence of prefrailty between 40.7% to 71.6% in Brazil alone (Sirwatdhana et al., 2018).
	Researchers who work under the umbrella definition of frailty that encompasses social and psychological aspects, along with physical aspects are Rockwood et al. (2005; 2011), Collard et al. (2012), and Pena et al. (2014). Rockwood and colleagues (2005) developed the clinical frailty scale which measures frailty based on clinical judgement and defined frailty as “a multidimensional syndrome of loss of reserves (energy, physical ability, cognition, health) that gives rise to vulnerability” (p. 489).  Later in his career, Rockwood and Mitnitski (2011) defined frailty as “an at-risk state caused by the age-associated accumulation of deficit” (p. 18). The clinical frailty scale measures required assistance needed for ADL and instrumental  activities of daily living (IADLs) along with physical disease components (Rockwood et al., 2005). The frailty index (FI) measures frailty as an accumulation of medical diseases, laboratory abnormalities, mood, cognitive and ADL impairments (Collard et al., 2012; Rockwood & Mitnitski, 2011). The FI captures a holistic picture of the person and is typically generated from the comprehensive geriatric assessment (CGA; Collard et al., 2012; Rockwood & Mitnitski, 2011).  Consequently, the CGA takes a significant amount of time to capture but when used with the FI, gives a quantifiable score of deficits with an overall vulnerability rating (Pena et al., 2014; Rockwood & Mitnitski, 2011). 
[bookmark: _Toc38370328]Prevalence 
	Collard and colleagues conducted a systematic review of the literature to compare the “prevalence of frailty with regard to definition (2012, p. 1488).” Findings indicate that 15 studies focused on a physical definition of frailty including 44,984 participants and showed a prevalence rate of 9.9%. Eight studies with 24,072 participants revealed a prevalence rate of frailty to be 13.6%, using a broader definition of frailty. When studies were grouped by gender, the prevalence rate of frailty in women outweighed that of men, 9.6% to 5.2% respectively. This systematic review included a total of 61,500 participants and resulted in an average prevalence rate of frailty of 10.7% in community dwelling older adults. However, the range was extremely large at 4.0% to 59.1%, due to the broad definition of frailty used (Collard et al., 2012). 
[bookmark: _Toc38370329]Components of Frailty 
	As with the definition of frailty, components of frailty vary greatly across various measures of frailty (Xue et al., 2008). The five components of the Fried phenotype are weight loss, slow gait speed, weakness, exhaustion, and low physical activity (Fried et al., 2001a). A linear regression analysis conducted by Hoogendijk and colleagues (2015) revealed slow gait speed as the most informative component of frailty with weight loss being the least informative. The combination of slow gait speed and low physical activity have the strongest association. A genetic study of 637 older adult offspring of parents with usual longevity (OPUS; neither parents lived to age 95) and offspring of parents with exceptional longevity (OPEL; at least one parent lived to age 95) revealed a strong association with single nucleotide polymorphisms (SNP) rs518054 which indicated presence of this gene increased the odds of being frail 1.6 times (Sathyan et al., 2018). Frailty is multidimensional with genetic, biological, physical, psychological, social, and environmental components (Fulop et al., 2010; Rokwood & Mitnitski, 2011). Chen, et al. (2014) recommend interventions for frailty syndrome to focus on prevention, delay, or reversing adverse health outcomes and severity.
[bookmark: _Toc38370330]Antecedents of Frailty 
	An antecedent is an event or precursor that exists before another (Walker & Avant, 2011). Frailty is not uniform or systematic in appearance and usually differs in presentation in different people (Fernandes, Andrade, & Nobrega, 2010). Therefore, antecedents of frailty will vary from one person to the next. In order for frailty to occur, a person will have an overall decline physically, psychologically, and socially. Prior research has shown antecedents to frailty to be aging, female sex, and low socioeconomic status (Fernandes et al., 2010). Other antecedents include physical inactivity, poor social support and social isolation, depression, comorbidities of two or more chronic conditions, smoking, and being classified as a heavy drinker (Fernandes et al, 2010; Strawbridge, Shema, Balfour, Higby & Kaplan, 1998). A 29-year longitudinal study revealed that persons with depression, physical inactivity, having two or more chronic conditions, and perceptions of being in poor health had respectively a three times, double, 2.26, and 4.6 times greater likelihood of becoming frail (Strawbridge et al., 1998). Consequences of Frailty 
	Frailty places one in a vulnerable state for acute and chronic adverse health outcomes. This vulnerable state decreases one’s ability to adapt and be resilient (Fulop et al., 2010). Frailty is on the opposite end of the continuum of physical function. An overall decline in function and health is a consequence of frailty. Dependence on others for ADL and IADL as well as increased mortality are also consequences of frailty (Conroy & Elliott, 2016). A recent meta-analysis revealed that older adults with frailty and pre-frail status had a five and three-fold increase of being placed in a nursing home (Kojima, 2018). National healthcare dollars spent on long term support and services in 2013 totaled $339 billion, 72 percent of this was Medicare and Medicaid spending (Nguyen, 2017). 
[bookmark: _Toc38370331]Frailty and Life-Space Constriction 
	Xue and colleagues (2008) conducted a study on 599 community dwelling older women that showed those who left their neighborhoods less than four times per week, or constricted their life-space, were 1.7 times more likely to become frail compared to those who left their neighborhoods more than four times a week. These same authors reported LSC to be associated with an increased risk of frailty and may serve as a marker or risk factor for development of frailty (Xue et al., 2008). This same study revealed that interventions need to be implemented prior to LSC becoming moderate to severe (Xue et al., 2008). Similar to the restricting of life-space, the onset of frailty is usually slow and progressive (Xue, 2011). Exercise has been consistently shown as the best intervention in treating frailty (Chen et al., 2014).
[bookmark: _Toc38370332]Physical Function
[bookmark: _Toc38370333]Global Definitions
	The concept of functional status was defined by Wang (2004), as “the level of activities performed by an individual to realize needs of daily living in many aspects of life including physical, psychological, social, spiritual, intellectual, and roles” (p. 457). Physical function, the ability to perform basic actions of mobility, strength, and endurance (Painter et al., 1999) is pivotal to maintaining independence. A community dwelling older adult’s ability to function independently in their living environment is the measure used when determining level of care or assistance needed with ADLs.  In fact, independence is a deciding factor on appropriate housing options. In 2013, 68% of community-dwelling older adults aged 65 and older required some type of assistance performing IADLs, with meal preparation being the highest service needed (FIFARS, 2016). In 2013, almost 17% of community dwelling persons 65 and older had three or more ADL limitations (FIFARS, 2016). The same year, almost 40% of adults 65 and older had some aspect of reduced driving such as difficulty driving at night (FIFARS, 2016). 


[bookmark: _Toc38370334]Components of Physical Function 
	Critical attributes of physical function are being able to physically meet the needs of fulfilling one’s health and well-being (Wang, 2004). Maintenance of physical function and independence keeps older adults living in the community rather than nursing facilities, which decreases healthcare dollars spent. Physical function is the primary factor in preventing the physical decline trajectory associated with frailty. Unfortunately, declining physical function can occur rapidly with an acute illness or a medical event such as a stroke in older adults. Alghwiri (2016) found depression, balance impairment and physical function to be associated with severity of stroke. 
	Garber and colleagues (2010) conducted a cross-sectional study examining physical function of community dwelling older adults. The authors of this study revealed age as the largest independent predictor of physical function and sex the weakest (Garber et al., 2010). Self-perceived health has been shown to be associated with physical function in previous studies, which is the rationalization for this being measured in this study (Fried, Young, Rubin, & Bandeen-Roche, 2001b; Stuck et al., 1999). The number of daily medications and higher scores on the geriatric depression scale (GDS) are inversely associated with physical function (Garber et al., 2010).  
[bookmark: _Toc38370335]Timed Up and Go Test
	Because the lower extremities are used for ambulation, using a measure that tests the abilities of one’s leg(s) is the preferred measure of physical function (Fragala et al., 2016). Although handgrip strength can also provide insight into physical function (Mroszcyk-McDonald, Savage, & Ades, 2007), muscle weakness of the leg extensors is related to slow gait speed and physical function (Fragala et al., 2016). The results of the timed up and go (TUG) test have been significantly related to falls in older adults (Herman, Giladi, & Hausdorff, 2011) and are used to examine functional mobility in community-dwelling older adults (Podsiadlo & Richardson, 1991). 
[bookmark: _Toc38370336]Antecedents to Physical Function 
	A person must possess the ability to physically perform activities necessary to live (Wang, 2004). One must possess the capability to perform physically to maintain physical function.  Activities performed in daily life such as personal care, ambulation, household activities, and community and recreational activities are antecedents to physical function (Wang, 2004). In the WHAS I, Xue and colleagues (2008) operationalized physical function via self-reported difficulty in ADLs, IADLs, and mobility.  This study revealed a significant association between having “a lot/unable” difficulties with ADL performance, IADL performance, and mobility with LSC (Xue et al., 2008). More importantly, difficulty with ADLs was significantly related to incident frailty (Xue et al., 2008). 
[bookmark: _Toc38370337]Consequences of Physical Function 
	A consequence of not being physically active is increased LSC, and a decrease in physical function. A decline in physical function may result from physical inactivity and thus produce a frail state (Fulop et al., 2010). Frailty and prefrailty are predictors of nursing home placement with a frail older adult being five and a half times more likely and a prefrail older adult being three times more likely to be placed in a nursing home than non-frail older adults (Kojima, 2018). 
	Mobility concerns and limitations are consequences of impaired physical function (Xue et al., 2008). Exercise and being physically active are noted as a primary and secondary prevention strategy in preventing frailty (Theou & Rockwood, 2012). These same authors also noted that exercise intervention for frail persons is “more beneficial than any other intervention” (Theou & Rockwood, 2012, p. 266). Not meeting the current recommended weekly 150 minutes of moderate physical activity is associated with functional decline (Hubbard, Fallah, Searle, Mitnitski, & Rockwood, 2009). 
	Older adults may not offer information about minute changes in their physical status out of fear of losing their independence or being placed in a facility (Goll, Charlesworth, Scior, & Stott, 2015). Conversely, providers may not ask specific, detailed questions about functional status out of fear of jeopardizing the provider patient relationship (Chipidza, Wallwork, & Stern, 2015). Predicting a functional decline before it happens will potentially save health care dollars and keep older adults living independently in their community homes longer. Low physical function results in one becoming dependent on others for ADLs and IADLs, and likely homebound (Wang, 2004), resulting in LSC. 
	 Sensitive measures of physical function would help identify early declines allowing time to employ interventions to maintain or improve physical function. The handgrip strength test is one way of measuring physical function (Fragala et al., 2016). The TUG test is another way of measuring physical function in healthy as well as frail older adults (Herman et al., 2011). Physical function is indirectly related to frailty: as physical function decreases, frailty risk increases, and life-space decreases (Bowling et al., 2012; Xue, 2011; Xue et al., 2008).
 Because clinicians are assessing physical function and frailty simultaneously, the TUG and handgrip strength test can be considered surrogate markers for measuring frailty. 



[bookmark: _Toc38370338]Life-Space Constriction
[bookmark: _Toc38370339]Global Definitions 
	The concept of life-space was introduced by Kurt Lewin, the father of modern social psychology, in the 1940’s (Lewin, 1947; The Psychology Notes HQ, 2013, para. 1). Within the concept of life-space, Dr. Lewin proposed that people seek balance within their relevant and perceived environment, both physical and social, whereas a need (tension) triggers an activity (force; The Psychology Note HQ, 2013, para. 4). According to Lewin (1947), life space has physical and social components including one’s physical location, and how one perceives and feels about it including how one feels about the people encountered and the interaction with sensory input from television, books and imagined thoughts and goals (The Psychology Notes HQ, 2013, para. 6).  
	Life-space is the spatial area in which a person interacts with daily living activities, and LSC is the progressive or acute shrinking of this spatial area (Choi et al., 2016). Life-space means a “space to live, habitat” taken from the German word, Lebensraum, which is a noun meaning “territory which a group, state, or nation believes, or asserts is needed for its natural development or expansion” (OED, 2018, para. 1). Life-space “is the spatial area through which a person experiences and interacts with the world” and life-space constriction is “the shrinking of the spatial area that a person traverses, and is associated with negative health outcomes in later life” (Choi, et al., 2016, p. 1153).
	Most of the studies on LSC have been descriptive and cross-sectional studies that included both male and female adults 65 and older (Allman et al., 2006; Baker et al., 2003; Barnes, Wilson, Bienias, Mendes de Leon, & Kim, 2007; Bowling et al., 2014; Boyle, Buchmann, Barnes, James, & Bennett, 2010; Choi et al., 2016; Huising et al., 2017; Kennedy et al., 2017a; Kennedy et al., 2017b; Peel et al., 2005; Polku et al., 2015; Stalvey et al., 1999). The secondary analysis of the WHAS I (Xue et al., 2008) was the only study that excluded men. The authors of this study found that women with slight LSC were at the greatest risk of frailty (Xue et al., 2008). 
	It is common for aging adults to “down size” once children reach adulthood (Luborsky, Lysack, & Van Nuil, 2011). This downsizing could be considered the initial step of decreasing one’s life-space (Luborsky et al., 2011).  As people age, life-space becomes smaller (Choi et al., 2016). Life-space constriction happens insidiously or acutely, but one may not be aware of it until it has significantly progressed. Life-space constriction and frailty are together at one anchor of a continuum or spectrum with independence and physical function at the other end (Xue, 2011). As LSC happens, a person becomes more at risk for injuries such as falls due to deconditioning (Xue, 2011). Previous studies (Allman et al., 2006; Auais et al., 2017; Baker et al., 2003; Bentley et al., 2013; Bowling et al., 2014; Eronen et al., 2016; Gonzalez et al., 2013; Kennedy et al., 2017a; Kennedy et al., 2017b; May et al., 1985; Peel et al., 2005; Polku et al., 2015; Portegijs et al., 2015; Stalvey et al., 1999) on LSC have focused on physiological mobility or examined LSC with the composite score only (Bentley et al., 2013; Portegijs, Iwarsson, Rantakokko, Viljanen, & Rantanen, 2014). However, no studies have examined relationships of physiological or psychological aspects within each domain of life-space.  
[bookmark: _Toc38370340]Components of LSC 
	One must be capable of having functional interactions with their environment (Xue et al., 2008). Therefore, a person must be cognitively, physically, and/or perceptually able to interact with people and things around them to have life-space. Interactions between oneself and their environment also includes psychosocial components such as depression, anxiety, and social support (Xue et al., 2008). 
[bookmark: _Toc38370341]Antecedents to LSC
	For LSC to happen, a person typically becomes clinically vulnerable with a decrease in physiologic reserve (Xue et al., 2008). Clinical vulnerability can occur as comorbid disease conditions increase in number, severity, and affect multiple systems. This accumulation of impairments and comorbidities can lead to LSC (Xue et al., 2008). In the WHAS I, almost all participants with severe LSC were more likely to have cardiovascular, neurologic, and/or pulmonary diseases with an average of 2.6 chronic diseases (Xue et al., 2008). Over 75% of these participants were either unable to be mobile or require a lot of assistance (Xue et al., 2008). Being unable to perform ADLs and IADLs or requiring a lot of assistance was also shown to precede LSC (Xue et al., 2008). 
[bookmark: _Toc38370342]Consequences of LSC 
	Most studies focusing on LSC, physical function, and frailty only included persons age 65 and older (Allman et al., 2006; Baker et al., 2003; Barnes et al., 2007; Bowling et al., 2014; Boyle et al., 2010; Choi et al., 2016; Huising et al., 2017; Kennedy et al., 2017a; Kennedy et al., 2017b; Peel et al., 2005; Polku et al., 2015; Stalvey et al., 1999). However, this limited understanding of predictive factors in the aging adult. Midlife health and lifestyle behaviors such as physical activity have been associated with aging and disease outcomes, including frailty (Lafortune et al., 2016). To examine and understand this, including persons aged 55 to 64 is necessary. Five previous studies have shown associations between physical activity in midlife and decreased risk of frailty in later life (Chang et al., 2013; Lang, Guralnik, & Melzer, 2007; Malmberg, Miilunpalo, Pasanen, Vuori, & Oja, 2006; Ostbye, Taylor, & Jung, 2002; Patel et al., 2006). The midlife in the United States (MIDUS) study, the first national longitudinal study to focus on middle-aged adults included adults aged 25 to 75 years old. This study revealed being socially engaged, physically active, and having positive beliefs to be protective factors in reducing 10-year declines in functional health (Lachman et al., 2015). 
	Authors of the Health and Retirement Study (HRS) are an interprofessional research team who have conducted a longitudinal study of persons aged 50 and older from 1992 – 2016 with 14 sets of data collection. Variables measured in the HRS were income and wealth, health and use of health services, employment, and family connections (HRS, 2019).  Similarities exist between variables of the HRS and this study. The health and use of health service variable in the HRS examined one’s functional capacity and chronic disease, both of which were variables in this study. Residential stability, built environment, and food environment were measured in the HRS which parallel environmental challenges. Depression and anxiety variables in this study parallel psychosocial stressors measured in HRS. The HRS cohort longitudinal study has been very impactful as it was the first longitudinal national study of aging adults (HRS, 2019). The HRS has added genetic testing and biomarkers along with hand grip strength, a timed walking test, balance, blood pressure, waist circumference, and lung function. The study continues today and is funded jointly by the National Institute of Aging and the Social Security Administration. Initial participants are community dwelling but are followed if they decline in health and require a proxy respondent or move into a nursing home. The numbers of participants in each cohort in this study range from 18,000 – 23,000 every 2 years. Several supplemental studies have been conducted from HRS, including the aging, demographics and memory study (ADAMS; HRS, 2019). 

[bookmark: _Toc38370343]Environmental Support Factors
	Environmental support factors include family ties and social network, which were operationalized by measuring instrumental social support (see Appendix G). One antonym of social support is social isolation, defined as “a lack of meaningful contacts with others” (Flowers et al., 2017, p. 1). Older adults tend to become isolated as they age, especially after the death of a spouse or a life partner. Many social activities are done as couples and older adults will shy away from activities they did with their spouse as the reminder may be too painful. However, isolating oneself socially is a significant risk factor for poor health status and increased mortality (Flowers et al., 2017). 
	The Association of American Retired Persons (AARP) considers social isolation a determinant of health (Flowers et al., 2017). The AARP researchers measure social isolation as: (a) total number of family and friends with whom the person has close relationships with, (b) number of friends (exclusive of other types of relationships) with whom the person has a close relationship, (c) different types of relationships, (d) frequency of contact with these family and friends, and (d) frequency of in-person meetings with these family and friends (Flowers et al., 2017). Medicare spent an additional $134 per month on older adults who were socially isolated compared to their socially engaged peers which is financially equivalent to a chronic disease condition such as hypertension (Flowers et al., 2017). Social interaction keeps brains sharp, increases food intake, and helps to maintain physical activity (Shah et al., 2016). Isolation can lead to depression, disability and frailty (Cohen, 2004; Flowers et al., 2017). Social support is paramount for all, regardless of age, but possibly more important for the older adult. Social support is associated with an increase in social activity and decreases worry and anxiety (Flowers et al., 2017).
 	Social support is needed for physical function as research indicates older adults who report being lonely also reported more physical limitations in ADL care (Flowers et al., 2017).  Health status affects one’s ability to engage socially and being socially active affects health and disease outcomes (Mauk, 2018). Nearly half of the older adults in the U.S. report a degree of loneliness, which is not a part of normal aging, and was not affected by education levels, retirement status, or caregiving. Lonely older adults are more likely to live alone, be less wealthy, and less likely to be married (Flowers et al., 2017). Molton and Terrill (2014) report, “emotional well-being is more tied to having a few close friends or family members than to having a broad network of support” but the smaller social network is “more sensitive to loss and strain” (p. 200-201). Older adults in the Lesbian, Gay, Bisexual and Transgender (LGBT) community may be more prone to social isolation due to stigma even within their own community and are less likely to have children (Melillo & Houde, 2011). Environmental supportive factors play a significant role in one’s life during the aging process. 
[bookmark: _Toc38370344]Environmental Challenges
[bookmark: _Toc38370345]Social Disorganization 
	According to the Merriam-Webster online dictionary, social disorganization is defined as “a state of society characterized by the breakdown of effective social control resulting in a lack of functional integration between groups, conflicting social attitudes, and personal maladjustment” (2019, para. 1). The term social disorganization comes from the field of criminology and states that neighborhoods become disorganized when the turnover rate of residents increases, crime rates increase, and residents perceive the area to be unsafe (Rengifo, 2009).  A study conducted by Balfour and Kaplan (2002) showed that people aged 55 and older had a higher risk of functional decline when living in neighborhoods considered to be socially disorganized. When a person perceives their neighborhood to be unsafe, they will socially isolate themselves and withdraw into their residence. Often this begins with restricting the distance one drives within and outside of their community or neighborhood. Two studies examined driving associated with LSC (Huisingh et al., 2017; Stalvey et al., 1999). Driving cessation alone was not associated with a decline in life-space when controlling for socioeconomic status, social, support, clinical factors, and demographics (Huisingh et al., 2017). However, Stalvey and colleagues (1999) found that LSC was significantly lower and associated with fewer miles driven.  Peel and colleagues (2005) in the SOA study were the only ones to examine rural and urban locations as associated with LSC and they found there was no difference between these two groups of older adults. 
	One’s neighborhood environment has been shown to strongly influence older adults’ quality of life (Buffel et al., 2012). Perceptions of having a safe, walkable neighborhood are protective against mental illness in late life (Berke, Gottlieb, Moudon, & Larson, 2007; Friedman, Parikh, Giunta, Fahs, & Gallo, 2012).  The Alameda county study of people 55 and older resulted in a 1-year higher risk of functional decline for those whose neighborhoods had low lighting, heavy traffic and excessive noise as compared to their peers who lived in neighborhoods perceived to be safer (Balfour & Kaplan, 2002). Social disorganization includes ecological differences including crime rate, structural, and cultural factors within neighborhoods. Socioeconomic factors such as higher residential turnover rate, population heterogeneity and low social economic status are factors relating to diminished structurally based social controls, which are self-regulatory mechanisms (Rengifo, 2009). Lack of resources, decreased effective parental supervision, and loss of community connectivity results in social disorganization (Rengifo, 2009). Urban areas have a positive relationship between poverty and crime rates. However, poverty does not seem to affect crime rates in rural areas (Osgood & Chambers, 2000). 
	In this study, an alternative measure for environmental challenges was used during data collection due to the homogenous nature of rural codes. Access to a full-service grocery store is a significant environmental challenge in those who live in rural and low-income neighborhoods (The Food Trust, 2010). A full-service grocery store is defined as a “self-service retail establishment, independently owned or part of a corporate chain and licensed as a grocery store” according to the alcoholic beverage regulation administration (DC.gov, n.d., para. 1). In order for a retailer to be considered a full-service grocery store, they must sell a minimum of six of the following seven categories: (a) fresh fruits and vegetables, (b) fresh and uncooked meats, poultry and seafood, (c) dairy products, (d) canned foods, (e) frozen foods, (f) dry groceries and baked goods, and (g) non-alcoholic beverages (DC.gov, n.d., para. 2). 
	Zhang and colleagues (2017) indicate the type of grocery store options available in a person’s neighborhood may influence disease outcomes. Supermarkets have recently been given financial incentives to open full-service grocery stores in food desert and/or grocery gap areas (Pipkin, 2017; Zhang et al., 2017). Disparities of full-service grocery stores are evident as almost 40 million Americans live in communities where grocery gaps exist (Pipkin, 2017). In Washington D.C. alone, low socioeconomic neighborhoods have seen a decrease of full-service grocery stores from seven in 2010 to three in 2017 (Schwartzman, 2017) which equates to one full-service grocery store for 70,000 residents (Pipkin, 2017). This clashes with ten full-service grocery stores in the most affluent neighborhood equating to 10,000 people per grocery store (Schwartzman, 2017). 

[bookmark: _Toc38370346]Intra-individual Challenges
	Intra-individual challenges include physiological and psychological factors. Intra-individual challenges include three main factors that lead to frailty: age-related physiologic changes, disease burden, and mental health limitations (Xue et al., 2008). Age related physiological changes include fatigue, decreased reserve and capacity, sensory impairments, and decreases in cardiovascular function (Mauk, 2018). Disease burden not only indicates the number of chronic diseases but also the type and severity. Multiple chronic disease conditions become more commonplace as one ages (Mauk, 2018). Fatigue is an example of age-related physiological change. Comorbidities are disease burden and depression and anxiety are mental health limitations. 
[bookmark: _Toc38370347]Age-Related Physiologic Change  
	Fatigue. Lai and colleagues define fatigue as “a subjective sensation of overwhelming and debilitating weakness, lack of energy, or tiredness” (2014, p. 640). Fatigue is a multifaceted symptomatology that is difficult to objectively define, with women reporting symptoms of fatigue 1.5 times more compared to men (Corfield, Martin, & Nyholt, 2016; Whitehead, 2009). Fatigue is often presented as a vague symptom that correlates with several other psychological and physiological conditions. Fatigue can be masked as avolition or vice versa and underlying reasons can take time to tease apart. Fatigue is a strong predictor of depressive symptoms, reduced health outcomes and quality of life (Corfield et al., 2016).
	Fatigue can also be a side effect of medications or polypharmacy, which is often seen in older adults (Mauk, 2018). The significance of fatigue is the negative cycle effect. One is fatigued, so they do not exercise, and this can lead to decreased physical function resulting in anxiety, depression, and loss of independence. Then this all results in more fatigue. A person reporting fatigue symptoms is twice as likely to be depressed as the general population (Corfield et al., 2016). Persons suffering from depression were more likely to report all fatigue symptoms on the Schedule of Fatigue and Anergia (SOFA) questionnaire (Corfield et al., 2016). Fatigue is experienced by over 87% of persons with Major Depressive Disorder (MDD) (Corfield et al., 2016). 
[bookmark: _Toc38370348]Disease Burden
	Comorbidities. Increasing age and presence of chronic disease(s) has been shown as a predisposing factor of physical and psychological decline (Corfield et al., 2016; Whitehead, 2009). A study conducted by Chang, Weiss, Xue, and Fried (2012) resulted in six combinations of chronic diseases that were significantly more prevalent in frail versus non-frail participants. These disease combinations are: (a) chronic kidney disease (CKD) and depressive symptoms, (b) CKD and anemia, (c) cardiovascular disease (CVD), CKD, and pulmonary disease, (d) CKD, anemia, and depressive symptoms, and (e) CVD, anemia, pulmonary disease, and depressive symptoms (Chang et al., 2012). Depression and/or depressive symptoms were included in four of the six disease combinations.
	Studies note that the higher the number of comorbidities, the greater the need for assistance in maintaining life-space (Baker et al., 2003). Prevalence of older adults having more than one physical health condition is 92% with more than two-thirds of these people having two or more conditions (El-Gabalawy, Mackenzie, Pietrzak, & Sareen, 2014; Fried et al., 2001b). These studies only measured physical conditions and did not account for the prevalence of mental health disorders (El-Gabalawy et al., 2014). 


[bookmark: _Toc38370349]Mental Health Limitations
	Depression and anxiety. Twenty percent of adults, age 55 and over, experience a mental health condition with anxiety and depression being  the most common (Centers for Disease Control and Prevention  [CDC] & National Association of Chronic Disease Directors [NACDD], 2018).  Mental health limitations are associated with physical function and frailty (Fabiszewski, 2011). For example, higher number of comorbidities and physical function impairments increase the risk of depression in older adults (Fabiszewski, 2011). Both depression and anxiety are associated with declining physical function in aging adults (CDC & NACDD, 2018). Depression and/or depressive symptoms commonly co-occur with anxiety, sleep disturbances, pain, fatigue and alterations in social roles and activities. Unfortunately, it is difficult to determine if it is the depressive symptoms contributing to the physiological symptoms as they tend to co-occur (Chang et al., 2012). Depression, anxiety, and poor quality of life commonly coexist with the prevalence of depression and the increases seen with screening of depression with age (Friedman, Furst, Gellis, & Williams, 2013; Lee et al., 2012; Norton et al., 2012). Depression is an independent risk factor for loss of function (Carriere et al., 2009, 2011) and anxiety is an independent risk factor for limiting IADLs and social interactions (Norton et al., 2012). Comorbid anxiety and depression as well as overlapping symptoms of fatigue and depression are common in the older adult (Corfield et al., 2016; Melillo & Houde, 2011). A strong inverse relationship has been noted between increasing scores on the PHQ-9 and decreasing function scores (Kroenke, Spitzer, & Williams, 2001).
	Prevalence of depression in community-dwelling older adults is believed to be 14% - 20% (Mauk, 2018). Depression often goes undiagnosed in older adults because it can be easily attributed to aging changes (Mauk, 2018). The WHO reports “depression is the leading cause of ill health and disability worldwide” (2019b, para. 1). This is concerning as untreated and under treated depression has been correlated with poorer quality of life, increased healthcare utilization, and resultant costs (Byrd & Vito, 2011).  
	Women have higher rates of clinically relevant depressive symptoms and are twice as likely to suffer from depression then men in all age categories over 50 years (FIFARS, 2016; Melillo & Hourde, 2011). Men tend to report anhedonia more and females tend to report weight gain, insomnia, and more somatic complaints (Corfield et al., 2016).  A common misconception among older adults is that depression and/or depressive symptoms are consistent with normal age-related changes (Melillo & Hourde, 2011). In 2014, 15% of women aged 65 and over reported depressive symptoms compared to 10% of men the same age. Men aged 85 and older reported depressive symptoms twice as much as men in their 70’s (FIFARS, 2016). Symptoms of insomnia and poor concentration may be indicators of possible depression (Corfield et al., 2016). Fatigue is the second most common complaint in 87.2% of persons with MDD (Corfield et al., 2016).
	Five of the 13 studies on LSC measured depression using the Center for Epidemiological Studies Depression Scale (CES-D; Barnes et al., 2007; Boyle et al., 2010; Choi et al., 2016; Polku et al., 2014; Stalvey et al., 1999). The SOA I and II used the Geriatric Depression Scale -15 (GDS) to measure depression (Allman et al., 2006; Baker et al., 2003; Bowling et al., 2014; Huisingh et al., 2017; Kennedy et al., 2017a; Kennedy et al., 2017b). The secondary analysis of the WHAS I used the GDS-30 (Xue et al., 2008). This study used the Patient Health Questionnaire (PHQ-8) rather than the GDS because the study sample age began at 55 years, not 65, which the GDS is intended for (Yesavage et al., 1983). The CES-D was not used in this study because it has twenty questions, compared to the PHQ-8 having only eight questions and the PHQ-8 is translatable into clinical practice. 
	Findings associated with life-space and mental health outcomes showed a small negative correlation between depression scores on the GDS and life-space assessment in a randomized control trial (RCT)  as well as a secondary data analysis of the SOA study (Allman et al., 2006; Huisingh et al., 2017; Peel et al., 2005). Separate secondary data analyses from the SOA and SOA II showed no association with depression and life-space (Bowling et al., 2014; Kennedy et al., 2017b). Conversely, Xue and colleagues (2008) found that 41% of GDS scores >14 had more LSC.
	Anxiety. Anxiety is defined by Smith (2011) as “distressing physical and emotional experiences that often occur as a cluster but do not meet criteria for diagnosis as a disorder” (p. 176). The prevalence of anxiety in the United States was 19% in 2017 for adults, occurring in more women (23%) than men (14%; National Institute of Mental Health [NIMH], 2018). Anxiety symptoms are common in older adults and prevalence rates range from 15% to 52.3% (Melillo & Houde, 2011). Late-life anxiety can present much differently, with less autonomic symptoms than anxiety disorder presentation in younger adults (Byrd & Luther, 2018). Risk factors for developing anxiety as an older adult include: family history, female gender, frailty, history of falls, acute or chronic illness, chronic pain, loss of family, friends, home, independence, lack of social support, recent trauma, poor self-rated health, concurrent diagnosis of depression, dementia, bipolar disorder or schizoaffective disorder and some medications (Byrd & Luther, 2018). 
	Older adults experience several losses which can contribute to anxiety and depression, which commonly co-occur (Melillo & Houde, 2011).  Financial stressors increased physical health problems, and declining physical function status are just a few triggers for anxiety in older adults (Byrd & Luther, 2018).  Anxiety in older adults result in increased use of healthcare services and decreased quality of life (Melillo & Houde, 2011). Anxiety that is different from a person’s norm has been negatively associated with physical function and identified as a risk factor for progression toward disability (Higgins et al., 2012). Anxiety has also been associated with decreased quality of life, and physical activity levels (Higgins et al., 2012). 
	Depression, anxiety and life-space constriction. Depression and anxiety often co-occur in aging adults (Smith, 2011) and lead to decreased independence. (Byrd & Luther, 2018). None of the studies focusing on LSC used a validated tool to measure anxiety leaving a significant gap in research focused on anxiety and LSC. In women, African Americans were found to have higher LSC and this correlated with higher scores of depression on the GDS-30 (Xue et al., 2008). Older adult men with higher depression scores, lower cognitive scores, more comorbidities and impairments were also more likely to die during the SOA study. This study also found that a 10-point decrease in life-space equaled a 72% increase of dying over the following six months (Kennedy et al., 2017b). Both anxiety and depression can lead to LSC because of their influence or association with physical function (Tanner, Martinez, & Harris, 2014).
[bookmark: _Toc38370350]Intra-individual Buoy
[bookmark: _Toc38370351]Assistive Devices 
	The use of assistive devices is considered an internal compensatory strategy according to Xue (2011). Assistive devices “may help minimize the impact of physiologic reserve and thereby preserve life-space mobility” (Xue, 2011, p. 5). Numerous assistive devices are used daily by many aging adults. These include, but are not limited to: corrective lenses, hearing aids, canes, walkers, wheelchairs or motorized chairs, elevated toilet seats, grab bars, life alerts or other alarm devices for emergency services, oxygen or any type of assistive breathing apparatus, and/or hand rails. Assistive devices are commonly used to assist a person in remaining independent safely. A dissertation study conducted by Tsai (2017) showed being active (walking), with or without use of assistive devices was associated with less LSC.    	
[bookmark: _Toc38370352]Summary
	Life-space constriction has been studied through a physiological lens focused on mobility in older adults age 65 and older. An existing gap is the lack of measuring psychological factors such as depression and anxiety when predicting LSC. The purposes of this study were to examine environmental supports and challenges, individual challenges and buoy factors associated with LSC and understand how LSC and deconditioning relate to frailty in community-dwelling aging adults residing in Southeastern North Carolina. This study examined how these variables interact and associate with LSC and each other: (a) frailty, (b) physical function, (c) environmental supports and challenges, and (d) intra-individual challenges and buoy. 
	This chapter focused on a review of existing literature on LSC and associated factors.  When examining the current science of physical function in aging populations, it is clear that depression should be considered a covariate (WHO, 2019b). Findings indicate limited understanding of psychological factors associated with LSC of aging adults. Psychological factors of physical functioning that influence independence, pre-frail and/or frailty have not been well defined. This is important because identifying psychological factors associated with a risk of functional decline in older adults will enable clinicians to intervene prior to a significant illness or medical event, potentially preventing or delaying the decline. A study that focuses on psychosocial aspects along with LSC is warranted. 
	This study filled the gap in existing knowledge by examining psychological factors and the potential relationship within each life-space domain, providing useful information for clinical interventions. Understanding life-space and the role it plays with psychological aspects of aging support the development of earlier assessments and interventions to address life-space, physical function, and downstream frailty syndrome. This study is the beginning of a research trajectory to examine life-space and psychological factors with a long-term goal of connecting life-space with driving in older adults. 
	 






[bookmark: _Toc38370353]CHAPTER 3: METHODS
[bookmark: _Toc38370354]Introduction
	Chapter 3 contains the methodology to address the study purposes of examining environmental supports (social support), and challenges (minutes it takes to get to the nearest full-service grocery store), individual challenges (fatigue, comorbidities, depression, anxiety) and buoy factors (assistive devices) associated with LSC and understand how LSC and physical function relate to frailty in community-dwelling aging adults residing in Southeastern North Carolina. Included are the study design, setting, sample and sampling process, human subjects’ protection, instruments, data collection procedures, data analysis, and study limitations with a concluding summary. 
[bookmark: _Toc38370355]Design
	To address the purposes of this study, a quantitative, non-experimental, descriptive, cross-sectional design was used. This design was chosen because the data collection occurred one moment in time without follow up (Polit & Beck, 2017). It is also appropriate for a beginning examination of LSC, physical function, and frailty. 
[bookmark: _Toc38370356]Specific Aims and Research Questions
Specific Aim 1: Describe life-space constriction and frailty in a sample of aging adults in 				Southeastern North Carolina who are community dwelling.
	RQ 1:1: What is the average life-space constriction score and the self-reported VAS 			frailty score?
Specific Aim 2: Examine the relationships of environmental and individual factors and LSC.
	RQ 2:1: What are the associations of environmental supports (social support), 				environmental challenges (minutes it takes to get to nearest full-service grocery 			store), intra-individual challenges (fatigue, comorbidities, depression and 				anxiety), intra-	individual buoy (assistive devices), and LSC (LSQ)? 
	RQ 2:2: Do environmental supports (social support) and environmental challenges 			(minutes it takes to get to nearest full-service grocery store) predict LSC? 
	RQ 2:3: Do intra-individual challenges (fatigue, comorbidities, depression, and anxiety) 			and intra–individual buoy (assistive devices) predict LSC? 
	RQ 2:4: When controlling for age and sex, do environment support (social support), 			environmental challenges (minutes it takes to get to nearest full-service grocery 			store), and intra-individual challenges (fatigue comorbidities, depression and 			anxiety) intra-individual buoy (assistive devices) predict LSC? 
Specific Aim 3: Explore the relationship of life-space constriction to deconditioning and frailty. 
	RQ 3:1:  When controlling for environmental support (social support), environmental 			challenges (minutes it takes to get to nearest full-service grocery store), intra-			individual challenges (fatigue, comorbidities, depression, and anxiety), intra-			individual buoy (assistive devices), does LSC (LSQ) 						influence deconditioning (TUG)? 
	RQ 3.2: When controlling for environmental support (social support), environmental 			challenges (minutes it takes to get to nearest full-service grocery store), intra-			individual challenges (fatigue, comorbidities, depression, and anxiety), intra-			individual buoy (assistive devices), does LSC (LSQ) influence frailty (self-			reported frailty)?


[bookmark: _Toc38370357]Setting 
	The study took place in Southeastern North Carolina (NC) in New Hanover County, which has one senior resource center located in Wilmington, NC. Apartment complexes designated as 55 years and older were also used for recruitment in New Hanover County. Brunswick County has seven senior resource centers that the PI secured for participant recruitment but were not needed. Pender County has two senior resource centers that were also secured but not needed. Data collection was completed at a private place of the participant’s choosing such as their home, a public library or separate room in a senior center. 
[bookmark: _Toc38370358]Sample
	A convenience sample was recruited for this study (Polit & Beck, 2017). Inclusion criteria were community-dwelling adults 55 years old who live in southeast NC, who can speak and understand English, and score ≥ 3/5 on the Mini-Cog, a brief cognitive screening test. The Mini-Cog decreased the risk of enrolling participants with sensory and/or cognitive limitation as a person had to be able to hear the researcher’s instructions, see well enough to draw a clock, and be cognitively intact to answer questions and perform the functions (Borson, Scanlan, Peijun, & Ganguli, 2003). Exclusion criterion included persons living in a nursing home or assisted living facility. 
	Multiple linear regression requires one continuous dependent (DV) and any number of independent variables (IV) to examine associations (Pallant, 2016). Multiple linear regression models allow a researcher to control for certain variable(s) as well as test each variable’s contribution to the prediction of the DV (Pallant, 2016). This study included 11 IVs (age, sex, social support, and time needed to get to the nearest full-service grocery store, fatigue, comorbidities, depression, anxiety, assistive devices, LSC, and physical function). A power analysis was calculated to determine sample size needed using the free statistical calculator for multiple linear regression (Soper, 2019). This ensures the study had an adequate sample for answering the research questions (Bannon, 2013). The effect size is the “magnitude of the effect between variables” (Bannon, 2013, p.87). 
	A type I error is when a researcher rejects the null hypothesis when it is actually true, meaning no difference exist (Sullivan & Feinn, 2012). Selecting the appropriate alpha level decreases the risk of making a type I error (Pallant, 2016). The alpha level was set at .05 for this study. A type II error is when a researcher fails to reject the null hypothesis when it is actually false, indicating there is a difference (Sullivan & Feinn, 2012). Controlling for type I and type II errors are inversely related, meaning that as type I errors are minimized, the risk of making a type II error increase and vice versa. The power of a study, which is a product of sample and effect size, is the probability of not making a type II error (Sullivan & Feinn, 2012). The power of this study was 80%. 
	Using a moderate effect size of 0.25 – 0.30, 9 to 11 variables, with 80% power and 0.05 significance, a sample size of 67-72 participants is sufficient (see Table 1). The sample size for this study was 72. 







Table1: Power Analysis
	Sample size needed 
N = 
	Effect Size 
	Statistical power 
	Alpha 
	Number of variables

	122

	0.15
	0.8
	0.05
	11

	95

	0.20
	0.8
	0.05
	11

	78

	0.25
	0.8
	0.05
	11

	67

	0.30
	0.8
	0.05
	11

	59

	0.35
	0.8
	0.05
	11

	61
	0.30
	0.8
	0.05
	9 
Delete age and sex 

	72
	0.25
	0.8
	0.05
	9



[bookmark: _Toc38370359]Human Subjects Protection
	Institutional Review Board (IRB) approval was obtained from East Carolina University (ECU) prior to data collection. Study participants were given a unique number for identification purposes and to maintain anonymity. Participant’s identifying information remained confidential. The master list of participant names and other identifying information were kept separate from data collection forms. All consent forms were kept in a locked file cabinet in a locked office separate from data.  All identifying information remained in a locked suitcase that stayed with the PI during data collection procedures and transport. This locked suitcase was kept in a locked office when data collection was not being done. All data and forms were secured in locked file cabinets within a locked office. The PI did not access medical records for this study. 
	Participants were made aware that participation in the study was voluntary and that they were able to not participate and/or stopped participating at any time. The purpose of the study was explained to all eligible participants and all questions were addressed to each participant’s satisfaction. Prior to consent, all potential participants completed the Mini-Cog. In order to be an eligible participant, a score of ≥ 3/5 on the Mini-Cog was needed. If a person did not score ≥ 3/5, they would have been thanked for their time, but no further data would have been collected. Interpretation of this score was not be given to the potential participant as the purpose was not diagnostic but to screen. All but one potential participant score ≥ 3/5 on the Mini-Cog. 
	Potential risks to study participants included anxiety precipitated by answering health questionnaires. The PI is an advanced practice nurse board certified as a family psychiatric mental health nurse practitioner and has experience in recognizing and diagnosing anxiety. None of the participants became anxious or upset during data collection. No participants expressed or displayed symptoms of anxiety during data collection process. Data were entered into a password secure computer and data stored on a designated research drive at ECU. 
[bookmark: _Toc38370360]Instruments
	Data collection instruments included an investigator developed demographic health assessment tool and standardized tools. Environmental challenges were measured by asking the participant, “how far (in minutes) does it take to get to the nearest full-service grocery store from your home, keep in mind this may not be the one you shop at.” Participants were also asked to self-report their own frailty status on a Visual Analog Scale (VAS) scale as part of the investigator developed demographic form. The standardized tools included: (a) Patient-Reported Outcome Measure Information System (PROMIS) instrument social support tool, (b) the PROMIS Fatigue scale short form 13a, (c) Charlson Comorbidity Index (CCI), (d) Patient Health Questionnaire-8 (PHQ-8), (e) Generalized Anxiety Disorder (GAD-7), and (f) Life-Space Questionnaire (LSQ).  Intra-individual buoy was measured by adding all assistive devices used by each participant and recorded on the demographic health form. The TUG was used to measure lower extremity strength. A data collection tool and codebook (see Appendix A) guided the development of the database in SPSS version 25. 
[bookmark: _Toc38370361]Investigator Developed Health Demographic Tool
	The investigator developed health demographic tool is provided (see Appendix A). This tool captured descriptive information about the characteristics of the participants including age, sex, race, height, weight, marital status, how long it takes to get to the nearest full-service grocery store, level of completed education, annual income, self-rated health, types and number of assistive devices, the VAS frailty scale, comparative VAS frailty scale, transportation, list of self-reported medical problems, and self-reported medications. 
[bookmark: _Toc38370362]Frailty Score
	A Visual Analog Scale (VAS) was used to operationalize self-reported levels of frailty (see Appendix A). The VAS was originally developed in the field of psychology as a paper and pen test to measure well-being and is most commonly used to measure intensity or frequency of symptoms (Psychiopedia, n.d., para.1 & 9). This tool is more sensitive than ordinal scales to small changes in which symptoms are being rated (Physiopedia, n.d., para.5). The VAS is developed according to standards of the line measuring 100 mm long with anchors on both ends (Klimek et al., 2017). A definition of frailty was located above the VAS. The anchors for this VAS are no frailty and very frail. It has been determined that the anchors can read left to right or right to left. Correlations between vertical and horizontal VAS is 0.99 (Physiopedia, n.d., para. 3). 
	Visual analog scales have been shown as acceptable to participants but should not be used with persons who have cognitive impairment (Physiopedia n.d., para. 10). The Mini-Cog was used in this study to screen for cognitive impairment. The VAS has test-retest reliability but has higher reliability in participants who are literate versus illiterate (Physiopedia n.d., para. 11). To score the VAS, a ruler was used to measure the distance in millimeters between the anchors, providing a range between 1-100. The higher the score, the frailer the participant perceives themselves to be. 
	Participants marked the VAS score to rate their perceived level of frailty as well as their perceived level of frailty compared to others their same age. Open ended questions were then asked of the participants to describe how they made the decision in rating the VAS scales and what they do to stay healthy. For example, a person may consider the number of chronic disease conditions or the number of medications they take daily when rating their frailty. 
[bookmark: _Toc38370363]Life-Space Questionnaire
	Life-space constriction was measured using the LSQ (Stalvey et al., 1999; see Appendix B). The purpose of the questionnaire is to identify the frequency and spatial length a person has traveled within their home, from their home, within their neighborhood, community, county, state and/or region. The questions focus on the previous three days but have also been validated using the previous 2-week period (Stalvey et al., 1999). The previous three days were used in this study. Reliability for all items is .80. This self-report nine-item questionnaire has responses of yes or no to questions such as, over the past 3 days, have you been to places outside of your bedroom, outside of your home, outside of your yard, outside of your neighborhood, outside of your community. A higher score equates to more life-space constriction. The scoring range is from 9 to 18, with 9 indicating a person who has greater life-space and 18 indicates a person with very constricted life-space, such as a person who is confined to one room (Stalvey et al., 1999). 
[bookmark: _Toc38370364]Timed Up and Go (TUG) Test
	Physical function was measured using the TUG test (see Appendix C). The TUG was developed in 1991 by Podsiadlo and Richardson who revised the get-up and go test developed by Mathias, Nayak, and Issacs in 1986. The participant began sitting in a chair with arms then rose and walked three meters, turned around and walked back to the chair and sat down (Podsiadlo & Richardson, 1991). This test has been validated with an intra and inter-reliability of .92 - .99 (Steffen, Hacker, & Mollinger, 2002). Construct validity showed correlation with gait speed (r = .75), step length (r = .74), step frequency (Pearson r = -.59), postural sway (r = -.48), and Barthel index (r = .79; Steffen et al., 2002).  The researcher also noted if the participant required aid of any assistive devices to complete the test. The stopwatch was started when the researcher told the participant “go” and stopped when the participant was seated with their back in the chair (Podsiadlo & Richardson, 1991). Sensitivity and specificity are both 87% in identifying older persons at risk for falls (Shumway-Cook, Brauer, & Woollacott, 2000). 
[bookmark: _Toc38370365]Environmental Support
[bookmark: _Toc38370366]PROMIS Instrument Social Support
	The PROMIS instrument tools are from the National Institutes of Health (NIH) and have been validated with item response theory (Health measures, 2019). Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were also conducted. Comparative fit index (CFI) confirmed unidimensionality at >0.90 for acceptable fit and >0.95 for good fit (Cryanowski et al., 2013).  All PROMIS instrument tools have a T-score, or a standardized scoring system which allows for comparative measures against national norms (Health measures, 2019). 
	For this study, the instrumental social support scale – PROMIS instrumental scale short form 4a, was used to measure social support (see Appendix G). This consists of a four-item Likert scale that has five data points (never, rarely, sometimes, usually, and always). Each of these possible answers have corresponding numeric values so the PI may also collect raw score data. This scale does not have any reverse coding. The questions focus on material assistance such as balancing a checking account, paying bills, or assistance with activities of daily living (ADL). Examples of questions are: (a) Do you have someone to run errands? and (b) Do you have someone that can help you go to an appointment or help with daily chores? The Cronbach alpha is .947, the CFI is .966, and RMSEA is .166 (Cryanowski et al., 2013). 
A T-score, standardized score is available for PROMIS instruments that “rescales the raw score into a standardized score with a mean of 50 and a standard deviation (SD) of 10” (PROMIS, 2017, p.2). This indicates a T-score of 50 is the average score for the Unites States adult population which means a T-score of 40 indicates the participant scored 1 SD lower than the national average and a T-score of 60 indicates the participant scored 1 SD above the national average. Therefore, a minimum T-score is 29.3 with a standard error (SE) of 4.4 meaning, a 95% confidence interval (CI) around the score ranges from 11.7 to 46.9. The maximum T-score is 63.3 with a SE of 5.3 ranges from 36.8 to 89.8. The clinical significance is measuring the person’s perception of their symptomatology. In this case, this tool is measuring one’s perception of their instrumental social support. A lower score indicates a perception of having minimal instrumental support and a higher score indicated a perception of having maximum instrumental social support. The raw scale score has also been used in the database and in the regression models for statistical analysis. The lowest possible score is 4 and highest possible score of 20. Participants must answer all questions for a valid raw score.
[bookmark: _Toc38370367]Environmental Challenges
	Rural-urban continuum codes (RUCC) are one way to classify different living areas and show heterogeneity or homogeneity. The RUCC was originally developed in 1974 and created by the Economic Research Service and the Population Reference Bureau [PRB], 2019). The codes have been updated each decennial with revisions made in 2000. The codes since the 2000 revision cannot be compared to the codes prior. The RUCC codes today consists of nine categories. Categories 1 through 3 are metropolitan (metro) counties and categories 4 through 9 are non-metropolitan counties. This distinction is determined by population size in the metro area and degree of urbanization with adjacency to a metro area. The nine codes are: (1) counties in metro areas of one million population or more, (2) counties in metro areas of 250,000 to one million population, (3) counties in metro areas of fewer than 250,000 population, (4) urban population of 20,000 or more, adjacent to a metro area, (5) urban population of 20,000 or more, not adjacent to a metro area, (6) urban population of 2,500 to 19,999 adjacent to a metro area, (7) urban population of 2,500 to 19,999, not adjacent to a metro area, (8) completely rural or less than 2,500 urban population, adjacent to a metro area, and (9), completely rural or less than 2,5000 urban population, not adjacent to a metro area. The total metro population in 2010 was 262,452,132 with 1,167 United States (U.S.) counties and total nonmetro population was 46,293,406 with 1,976 counties (PRB, 2019). Rapid racial turnover, ethnic heterogeneity, socioeconomic disadvantaged neighborhoods and residential instability occur more often in urban settings versus rural settings, therefore increasing the likelihood of social disorganization in urban areas (Bouffard & Muftic, 2006). 
	The three counties (New Hanover, Pender, and Brunswick) in which data collection was expected to take place all had the same RUCC code of three, which does not capture the heterogeneity of these three different counties. Therefore, using RUCC codes was not used for this study. In this study, environmental challenges were measured by asking the question, “how long does it take to drive from your home residence to the nearest full-service grocery store, keeping in mind this may not be the grocery store you choose to shop at.” (see Appendix A). This information was captured via self-report.  
[bookmark: _Toc38370368]Intra-individual Challenges
[bookmark: _Toc38370369]Fatigue Scale
	The functional assessment of chronic illness therapy – fatigue (FACIT-Fatigue short form 13a) is a NIH PROMIS 13-item 5-point Likert scale that focuses on the previous seven days (see Appendix D). The Likert scale has 5 response options: Not at all, a little bit, somewhat, quite a bit, and very much. Questions focus on feelings of being tired and one’s ability to do things. Sample questions are “I feel fatigued, I have energy, I am able to do my usual activities and I have to limit my social activity because I am too tired.” The Likert scale is numerically coded with two questions being reversed coded. 
	The lowest possible score is 13 and highest possible score is 65.  A T-score, standardized score is available for PROMIS instruments. A T-score of 50 is the average score for the U.S. adult population which means a T-score of 40 indicates the participant scored 1 SD lower than the national average and a T-score of 60 indicates the participant scored 1 SD above the national average. Therefore, a minimum T-score on the FACIT-Fatigue is 30.3 with a SE of 4.7 meaning, a 95% CI around the score ranges from 11.5 to 49.1. The maximum T-score is 83.5 with a SE of 3.4 ranges from 73.3 to 93.7. A higher T-score on the FACIT-Fatigue 13a short form indicates the participant is more fatigued. 
	The PROMIS instrument tools have been validated with IRT, EFA and CFA. The CFI is >0.96, RMSEA is 0.062 and Cronbach alpha is 0.995 (Lai et al., 2014). A study conducted by Reeve and colleagues (2016) indicated the FACIT-Fatigue 13a is valid across ethnically and racially diverse populations. The raw scale score and composite score have been used in the database and in the regression models for statistical analysis. 
[bookmark: _Toc38370370]Comorbidities Index
	In this study, participants self-reported comorbid conditions, and the PI did not have access to medical records. The list of comorbid conditions was the list used in the CCI (see Appendix A). However, the CCI has been validated by using the medical record to verify disease conditions and places these on a weighted index accounting for age, number and severity of comorbid disease conditions used to calculate a comorbidity index score. This study did not predict mortality, which is why the weighted CCI was not used; therefore, not using the weighted component of the CCI fit the needs for this study. The CCI has not been validated using self-report but was used this way in this study. The weighted component of the CCI predicts 1-year survival (Charlson, Pompei, Ales, & MacKenzie, 1987) and has a positive correlation with annual health care costs (Charlson et al., 2014).	 
	The CCI consists of 19 disease conditions that are weighted on their association with mortality (de Groot, Beckerman, Lankhorst, & Bouter, 2003).  Correlation coefficient exceeds 0.40 (moderate) and predictive validity has been confirmed with significant associations with mortality, disability, acute care readmissions, and length of stay (de Groot et al., 2003). The disease conditions listed are: heart attack (myocardial infarction), congestive heart failure, peripheral vascular disease or history of gangrene or arterial insufficiency, stroke (cerebrovascular disease) or TIA (“mini stroke”), dementia, COPD, connective tissue disease (autoimmune disorders such as lupus) or Marfan’s syndrome, peptic ulcer disease or history of ulcer bleeding, liver disease with separations of severe (cirrhosis, portal hypertension with history of variceal bleeding), moderate (cirrhosis and portal hypertension but no variceal bleeding), and mild (chronic hepatitis or cirrhosis without portal hypertension), diabetes (uncomplicated or end-organ damage such as retinopathy, neuropathy, “brittle diabetes”, or nephropathy [kidney involvement]), tumor, if less than 5 years from diagnosis (without metastasis and metastatic solid tumor), leukemia, and AIDS. The number of comorbid conditions was totaled, and the raw score was placed into the database. 
[bookmark: _Toc38370371]Depression Instrument
	The patient health questionnaire (PHQ-9) was developed in 1999 (Kroenke & Spitzer, 2002). The PHQ-9 is the current standard of practice for screening and diagnosing depression (Psych Congress Network, 2018b). This tool was only used for screening purposes and was not diagnostic in this study. Therefore, the PHQ-8 was used to operationalize depression for this study (see Appendix E). The PHQ-8 does not ask the ninth question, over the past two weeks have you had thoughts that you would be better off dead, or of hurting yourself. The PHQ-8 is often used in research studies as a score of one or higher on the PHQ-9 indicates immediate mental health services are needed (Shin, Lee, Han, Yoon, & Han, 2019). The PHQ-8 was originally developed for use by the state health departments in the 2006 Behavioral Risk Factor Surveillance Survey (BRFSS; Kroenke et al., 2009). Since then, the PHQ-8 has proven a useful, valid, and reliable tool in large, population-based research studies (Kroenke et al., 2009; Shin et al., 2019; Tomitaka, et al., 2017).  
	The PHQ-9 has a sensitivity and specificity, both 88% for scores ≥ 10 for major depressive disorder. The Cronbach alpha is 0.89 (Kroenke et al., 2001). In a comparison study, the PHQ-9 showed a sensitivity and specificity of 56% and 88% respectively; the PHQ-8 showed 58% and 83% respectively (Shin et al., 2019). Cronbach alpha for the PHQ-8 was 0.88 compared to 0.89 for the PHQ-9 in one study (Shin et al., 2019). Convergent validity between the PHQ-8 and PHQ-9 were 0.984 in this same study of 567 participants (Shin et al., 2019). The positive predictive value (PPV) was 53% with a negative predictive value (NPV) of 86% for the PHQ-8; the PPV and NPV for the PHQ-9 were 53% and 89% respectively (Shin et al., 2019). 
	The PHQ-8 questionnaire has eight questions in which the participant answers with consideration of the previous two weeks. Sample questions are how often have you been bothered by: little interest or pleasure in doing things, poor appetite or overeating, trouble concentrating, feeling down, depressed, or hopeless This is a Likert scale with four standard answers: not at all, several days, more than half the days, and nearly every day. Scoring ranges from zero to 24. The PHQ-8 has a score table which interprets the numerical raw score to severity of depressive symptoms. Only the numerical raw score was used for this study.  
[bookmark: _Toc38370372]Anxiety Instrument
	The Generalized Anxiety Disorder–7 (GAD-7; Appendix F) is a seven-item questionnaire with Likert type scoring. Sensitivity is 89%, specificity is 82% and Cronbach alpha is .92 (Spitzer, Kroenke, Williams, & Lowe, 2006). The GAD-7 is the current clinical standard for screening anxiety disorders (Psych Congress Network, 2018a). The validation study indicated a strong association between anxiety scores with functional impairment and the factor analysis confirmed distinct dimensions between anxiety and depression (Spitzer et al., 2006).  Convergent validity was good with correlations to the Beck Anxiety Inventory (r = 0.72) and the anxiety subscale of the symptom checklist-90 (r = 0.74) (Spitzer et al., 2006). 
	The questions are to be answered in consideration of the previous 2-week time. Examples of questions are feeling nervous, anxious, or on edge, trouble relaxing, not being able to stop or control worrying, and feeling afraid as if something awful might happen. The four-item Likert scale has not at all, several days, over half the days, and nearly every day as responses. One item is reverse coded. Range of scores is 0 to 21. This tool has a table identifying and interpreting minimal, mild, moderate, and severe anxiety. Only the raw score was used for this study. 
[bookmark: _Toc38370373]Intra-individual Buoy
[bookmark: _Toc38370374]Assistive Devices 
	Assistive devices are objects that a person uses to maintain daily function (WHO, 2019a, para. 1). Assistive devices were captured on the investigator-developed demographic health form (see Appendix A). This was participant self-report of the types and number of assistive devices used. The list of assistive devices was developed using the WHO list and definition. These include eye glasses, contacts, hearing aids, cane, walker, wheel chair or motorized chair, elevated toilet seat, grab bars in the shower or tub, grab bars next to the toilet, life line alert, oxygen or breathing apparatus, hand rails inside and/or outside of the home, and furniture walking. There was a category to allow participants to add other and write in any assistive devices not in the list. Each assistive device a person used was totaled and the raw score was used for data collection purposes. 
[bookmark: _Toc38370375]Procedures
[bookmark: _Toc38370376]Recruitment 
	To maximize recruitment, multiple strategies were used. Recruitment flyers were posted at each of the locations after the PI identified a key stakeholder at each location. The locations were: senior centers of New Hanover, Pender, and Brunswick counties, and a low income 55 and older apartment community in Wilmington. Recruitment flyers were handed out during a free annual fall clinic at the university of North Carolina where the PI volunteers. A colleague who is heavily engaged in an African American church community in Wilmington, offered to hand out recruitment flyers at her church which proved very useful in collecting data from a potentially difficulty access group for the PI. Snowballing was also used to recruit participants and was instrumental in gaining access to the low income 55 plus senior housing community. The flyers indicated an opportunity to participate in a research study, informed potential participants they would be completing questionnaires and performing a TUG test. At the bottom of the flyer it had the PIs name, cell phone number and e-mail address. Potential participants had the option of contacting me via cell phone, e-mail, or notifying the stakeholder of the respective organization who then contacted the PI. Phones and computers were available in a central location at the apartment communities and senior centers for potential participants to contact the PI. The PI was able to schedule specific days and times at each location and was given a small area in which to collect data.
	Enhanced recruitment. The PI offered services of holding a Matter of Balance (a fall prevention program) class in reciprocity for each location.  The PI spoke with key stakeholders at each senior center and apartment housing community to gain access and an area to collect data. In addition to offering Matter of Balance classes, the PI offered incentives of a $25 gift card to Wal-Mart for each participant, as compensation for their time of 45 – 60 minutes.  The PI also offered each participant written information on health benefits of walking. 
[bookmark: _Toc38370377]Data Collection 
	All eligible participants who agreed to participate and met inclusion criteria had the consent form read to them. After providing time for questions and ensuring these were answered to participant’s satisfaction, the participants were asked to sign the consent. All signed consents are stored in a locked suitcase during transport and a copy was provided to the participant. 
	Once consent was signed, data collection ensued. A participant identification number was assigned and written on respective data collection instruments and the Mini-Cog. Participants then completed the questionnaires. The PI ensured participant’s understanding of instructions and the expected time for completion to be 45-60 minutes. The demographics health tool was completed first by all participants, as this was considered easy information. Then, the order of instrument tools was rotated to avoid survey fatigue response. Rest periods were provided as needed.
	The self-reported instruments were investigator developed demographic tool, the PROMIS social support questionnaires, the FACIT-Fatigue scale, the PHQ-8, the GAD-7, and the LSQ. Once those were completed, the TUG test was performed and recorded. Results of the study was shared with participants upon request. 
[bookmark: _Toc38370378]Data Analyses
	SPSS version 25 was used for the data base and data analysis. Data were entered by the PI and checked by a statistician to ensure integrity. Data were entered in the smallest unit of measure. Data analysis procedural steps were to first, clean and transform the data. Continuous data were not transformed. Other data units were transformed according to the codebook (see Appendix I). Data were cleaned by using frequency distributions and descriptive statistics (Mertler & Reinhart, 2017).  Examination of the range, means, and SD for quantitative variables ensured all data points were plausible. Categorical variables were checked for appropriately coded values. Missing data were evaluated for randomness. If missing values were randomly scattered throughout, then data would have been analyzed accordingly. If a pattern of missing data were evident, then one of the following solutions would have been applied: (a) delete the cases or variables, (b) estimate missing values, (c) calculate the mean values and insert this for the missing values prior to main analysis, or (d) make the variable with the most missing data a DV and the regression equation is used to predict the missing values (Mertler & Reinhart, 2017). If any of these options were used for data analysis, then a separate analysis would have been calculated using only the completed cases. Results would have then been compared. If the two sets of results were similar, then the analysis with the missing datum would have been considered valid. However, if the two sets of results differ drastically then both sets of results would have been analyzed, interpreted and reported.  
	All variables were checked for unrealistic scores. Q-Q plots were observed for any outliers. Descriptive statistics was used to assess normality. A histogram assisted the PI in checking for skewness and/or kurtosis. A box plot was used to detect univariate outliers. For multivariate outliers, “unusual combinations of scores on two or more variables,” a Mahalanobis distance was calculated. A Mahalanobis distance was evaluated as a chi-square (x2) with degrees of freedom (df) equal to the number of variables. The Mahalanobis distance value was then compared to the Ch-square critical value with an accepted value of p < .001 (Mertler & Reinhart, 2017).  Data were analyzed with and without the outliers. 
	Calculations for continuous data were measured with central tendency such as mean, median, and mode. Measures of variability such as range and SD were also calculated. A Pearson r was calculated to determine measure of associations’ interval or ratio variables. The highest level of statistical methodology analyzed was the multiple regression model. 

[bookmark: _Toc38370379]Data Analyses for Specific Aims and Research Questions
Specific Aim 1. Describe frailty in a sample of aging adults in Southeastern North Carolina who are community dwelling. 
RQ 1:1: What is the average frailty self-reported score and self-reported comparative frailty score in adults 55 and older who live in Southeastern North Carolina? 
		Statistical analysis for this research question was conducted with descriptive statistics, which calculated central tendencies of median, mode, mean, standard deviations, and range.  
	In SPSS, the PI examined descriptives and frequencies for categorical values such as sex. For continuous variables (frailty score), the PI analyzed descriptive statistics including the mean, SD, minimum, maximum, skewness, and kurtosis. The findings for skewness and kurtosis were both examined at 0 for the data to have normal distribution with a bell-shaped curve. If the skewness value is greater than 0, this is a positive skew with majority of cases clustered to the left. Five variables were skewed, depression scores, anxiety score, minutes to a full-service grocery store, sum total of comorbidities, and life space questionnaire scores. If the value of skewness was less than 0, it would have been considered a negative skew with the majority of cases clustered to the right. Data did not show leptokurtic and did not result with the value of a large positive number. Platykurtic happens when the curve is too flat and the kurtosis value is negative, this was not seen with the data in this study (Metler & Reinhart, 2017; Plichta & Kelvin, 2013). 
Specific Aim 2. Examine the relationships of environmental and individual factors and LSC. 
RQ 2:1: What are the associations of environmental supports (social support), environmental challenges (mileage to nearest full-service grocery store), intra-individual challenges (fatigue, comorbidities, depression and anxiety), intra-individual buoy (assistive devices), and LSC (LSQ)? 
Pearson’s r correlation coefficient was used to answer research question 2.1. The strength, direction, and type of relationship or association was determined. The Pearson r correlation coefficient was used to analyze this research question over the Spearman rho because the data represent interval measures. The Pearson r accounts for the entire distribution and assumes the relationship is linear. Correlation coefficients range from -1.00 to +1.00 where the value of 0 indicates no relationship at all between the variables, and a value of -1.00 or +1.00 indicate a perfect correlation (Mertler & Reinhart, 2017). A score of -1.00 indicates a perfect negative or inverse relationship between the variables and a score of +1.00 indicates a perfect positive relationship (Plichta & Kelvin, 2013). 
	Non-parametric tests were used to analyze categorical or non-linear data. Assumptions of non-parametric tests are that datum is obtained from random samples and that each case is an independent observation (Pallant, 2016). A Chi-square test for independence was used to analyze associations between categorical data (race, marital status, educational level, income, self-rated health, location) because each of these categorical variables has two or more categories (Pallant, 2016). 
	In SPSS, the PI analyzed Chi-square and Phi and Cramer’s V. To analyze output, the Pearson chi-square value (in the chi-square tests box) was the value needed unless a 2x2 table was used, then the continuity correction value was needed. The chi-square test assumes data are frequency data, there is an adequate sample size, and measures are independent of each other (Plichta & Kelvin, 2013). In the symmetric measures box, phi and Cramer’s V values are reported. The phi coefficient was recorded for 2x2 tables and Cramer’s V reported for tables larger than 2x2. Cramer’s V accounts for degrees of freedom (Pallant, 2016).  When there were less than five cell counts, a Fisher’s exact test was used to analyze the data. The Fisher’s exact test is more precise in estimating the p-value and remains valid when less than five cell counts were used (Plichta & Kelvin, 2013).
RQ 2:2: Do environmental supports (social support) and environmental challenges (mileage to nearest full-service grocery store) predict LSC?
RQ 2:3: Do intra-individual challenges (fatigue, comorbidities, depression, and anxiety) and intra–individual buoy (assistive devices) predict LSC?
RQ 2:4: When controlling for age and sex, do environment support (social support), environmental challenges (mileage to nearest full-service grocery store), intra-individual challenges (fatigue comorbidities, depression and anxiety) intra-individual buoy (assistive devices) predict LSC?  
Multiple linear regression models were used to statistically analyze research questions 2.2, 2.3, and 2.4.
Specific Aim 3. Determine which variables influence deconditioning and frailty. 
3:1: Do environmental support (social support), environmental challenges (mileage to nearest full-service grocery store), intra-individual challenges (fatigue, comorbidities, depression, and anxiety), and intra–individual buoy (assistive devices) and LSC (LSQ) predict deconditioning (physical function)?  
3:2: Do intra-individual challenges (fatigue, comorbidities, depression, and anxiety), and intra–individual buoy (assistive devices), and LSC (LSQ), predict frailty (self-reported frailty)?   
RQ 3:3: When controlling for environment support (social support), environmental challenges (mileage to nearest full-service grocery store), intra-individual challenges (fatigue, comorbidities, depression, and anxiety), intra-individual buoy (assistive devices), LSC (LSQ), does deconditioning (physical function) predict self-reported frailty (VAS)?  
	Multiple linear regression models was used to statistically answer research questions 3.1, 3.2, and 3.3. To explore the influence of the 11 IV on the DV of frailty and LSC, 11 standard multiple regression models were performed. All variables were checked for assumptions related to standard multiple regression analysis such as normality, linearity, outliers, and homoscedasticity by examining standardized residual scatterplots. 
	The IV was entered into the model as stated by each research question above. Analysis and interpretation of the results answered the research questions and the PI was able to determine if and how much each IV was able to predict the DV. The tolerance and variance inflation factor (VIF) were checked for multicollinearity, which is a high correlation between predictors of IVs. The IV was strongly associated to the DV but not to the other IVs. A tolerance less than .10 or VIF greater than 10 would have indicated multicollinearity. However, this was seen in the data from this study. A normal P-P plot and scatterplot were used to check assumptions of multiple regression analyses. The PI wanted to see data points on a straight diagonal line in the normal P-P plot and a rectangular distribution with most data points in the center on the scatterplot. R square indicates the amount of variance in the DV that is explained by each regression model. Adjusted R square was also evaluated. Beta values under standard coefficients were also examined as this compares variables converted to the same scale. The highest standard Beta value was the variable making the strongest prediction for the respective DV. 
[bookmark: _Toc38370380]Limitations
	There were a few limitations of this study. The first limitation was that this study relied on self-report. Therefore, an assumption of this study was that participants answered questions truthfully and honestly. Participants may also respond in a way they feel was socially acceptable. The convenience sampling from one local region limits the generalizability of the results.  A cross sectional design captures data at one point in time which limits ability to examine changes over time or make casual inferences. Even though this shows a linear model, it does not show a causative relationship. 
[bookmark: _Toc38370381]Summary
		This study was a cross-sectional study of convenience sampling from Southeastern North Carolina that described characteristics of community dwelling aging adults in the region as related to self-reported frailty, physical function, and LSC. This study was also designed to examine associations between environmental supports (social support), environmental challenges (minutes to nearest full-service grocery store), intra-individual challenges (fatigue, comorbidities, depression and anxiety), intra-individual buoy (assistive devices), and LSC (LSQ). The study was conducted after proposal defense and IRB approval was obtained from East Carolina University. 
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Background: Community-dwelling older adults desire to maintain independence to prevent or delay a sequela of declining function and ultimately frailty. The prevalence of frailty significantly increases with age and so does poor health outcomes. Early indicators of declining function and frailty, such as life-space constriction (LSC), are important in identifying those at risk for frailty.
Purpose: The purposes of this study were to examine factors associated with LSC and the influence of LSC on function and frailty.
Methods: A cross-sectional, descriptive study was conducted using a purposive sample of community dwelling persons 55 and older living in the South.
Results: Most (N = 72) were female (69%; n = 50) and half were White (53.5%; n = 38). Self-report of health correlated with fatigue (r = .43). Environmental factors (time to full-service grocery store and social support) explained 17.9% of the variance in LSC (F = 7.429 (2, 68); p = .001). Environmental and individual factors explain 27.7% of the variance in LSC (F = 2.598 (9,61); p = .013). When controlling for environmental and individual factors, LSC explained 34% of the variance in function (F = 3.805 (8, 59); p = .001) with only the number of assistive devices as a significant predictor. The influence of individual factors on frailty explained 22% of the variance in self-report of frailty (F= 3.099 (6, 65); p = .01). The influence of LSC and function on self-reported frailty when controlling for environmental and individual factors was nonsignificant (F = 1.626 (9, 58), p = .130). 
Discussion: Time to the nearest grocery store and number of assistive devices may be important to clinically evaluate as indicators of function and frailty. Life-space constriction may not have been associated with function and frailty because it was assessed in the past 3 days. Further research to understand early indicators of decreases in function and frailty should consider measuring LSC for the past 3 and 14 days. 
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Older adults desire to maintain their quality of life (QoL) and independence (Bowling, Hankins, Windle, Bilotta, & Grant, 2012; Rantanen et al., 2012). Yet, 7 to 12% of community-dwelling older adults experience a decline in independence resulting in a sequela of declining function. Such a decline is known as frailty (Xue, 2011). The prevalence of frailty significantly increases with age from 3.9% in the 65-74 age group to 25% in those 85 and older. As frailty prevalence increases, so do poorer health outcomes such as: (a) decreased handgrip strength (Xue, 2011), (b) falls (Gabriel & Bowling, 2004), and (c) death (Xue, 2011). As frailty ensues, a person may maintain function by decreasing their physical activity and restricting the spatial area in which they interact with daily living activities: life-space constriction (LSC; Choi, O’Connor, Mingo, & Mezuk, 2016; Xue, 2011). Because LSC is associated with frailty, LSC may serve as a marker or risk factor for the development of frailty (Xue et al., 2008). Thus, examining LSC may be important in identifying those who may benefit most from early interventions to delay or prevent frailty.   
Life-space is positively correlated with physical function (Xue, 2011), and physical function is inversely related to frailty (Kennedy et al., 2017a; Xue et al., 2008). As such, life-space has predominantly been examined through a physiological lens focused on mobility in adults aged 65 and older  (Allman, Sawyer, & Roseman, 2006; Auais et al., 2017; Baker, Bodner, & Allman, 2003; Bentley et al., 2013; Bowling et al., 2014; Eronen et al., 2016; Gonzalez, Delgado, Quevedo, & Cabriales, 2013; Kennedy et al., 2017a; Kennedy et al., 2017b; May, Nayak, & Isaacs, 1985; Peel et al., 2005; Polku et al., 2015; Portegijs, Tsai, Rantanen, & Rantakokko, 2015; Stalvey, Owsley, Sloane, & Ball, 1999). Currently, there is limited understanding of the associations between psychological factors and LSC. Depression and anxiety play a significant role in one’s physical function (Cheng & Chang, 2017) and therefore, may also be associated with LSC. Persons with depression have three times greater likelihood of becoming frail. This is a greater likelihood then physical inactivity (2.0 times) and chronic conditions (2.26 times). Interestingly, perceptions of poor health had a greater likelihood (4.6 times) of becoming frail than depression (Strawbridge, Shema, Balfour, Higby, & Kaplan, 1998). To create a more complete understanding of LSC, it is important to examine both physiological and psychological factors.  The purpose of this study was to examine physiological and psychological factors associated with LSC and the influence of LSC on both physical function and frailty. 
[bookmark: _Toc38370386]Theoretical Model
The association of life-space with the clinical syndrome of frailty model explains environmental and intra-individual factors on LSC, deconditioning, frailty, and death. The factors noted in this model include environmental supports, environmental challenges, intra-individual challenges and buoy. Constriction of life-space begins a trajectory of physiologic reserve loss and frailty supporting the influence of LSC (Xue et al., 2008). This model also postulates that intra-individual challenges may directly influence frailty and not LSC. Thus, this model served as a guiding framework in understanding factors associated with LSC, deconditioning or physical function, and frailty in this study. 
The research questions were: (a) Do environmental supports (social support) and environmental challenges (time it takes to get to the nearest full-service grocery store) predict LSC in aging adults, 55 and older?; (b) Do intra-individual challenges (fatigue, comorbidities, depression, and anxiety) and intra–individual buoy (assistive devices) predict LSC?; (c) When controlling for environmental support, environmental challenges, intra-individual challenges, and intra-individual buoy, does LSC predict functioning?; (d) When controlling for environmental support, environmental challenges, intra-individual challenges, and intra–individual buoy, does LSC predict frailty?  
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A cross-sectional, descriptive study was conducted using a purposive sample (N = 72) of community dwelling persons 55 and older living in the South. A priori calculation of sample size indicated that a sample of 72 would have 80% power to detect an R2 of 0.25 using the multiple linear regression test of R2 = 0 (alpha = .05) for 10 normally distributed covariates (Soper, 2019).
After Institutional Review Board approval, key stakeholders were identified at each recruitment site to facilitate the PI obtaining access to potential participants. Recruitment was conducted via flyers posted at a senior center, distributing flyers throughout the church community, and at an annual Falls Prevention clinic. Snowball sampling technique was also used. Inclusion criteria were: (a) age 55 and older, (b) community dwelling, (c) able to speak and understand English, and (d) a minimum score of 3/5 on the Mini-Cog (Mini-Cog. n.d.). Because this study used self-report for data-collection, all potential participants were cognitively screened with the Mini-Cog. Potential participants were excluded if they resided in a facility such as a nursing home or assisted living. Data were collected using pen and paper surveys. 
A total of 73 persons were approached with 72 participants meeting the inclusion criteria (see Table 1). Data were collected in a senior resource center, one 55 and older low-income apartment community, and in participant’s homes. All participants initially completed the investigator developed demographic health assessment tool (DHAT). The remaining questionnaires (Patient-Reported Outcome Measure Information System (PROMIS) social support short form 4a, the PROMIS functional assessment of chronic illness therapy - Fatigue short form 13a (FACIT – Fatigue), the Patient Health Questionnaire-8 (PHQ-8), the Generalized Anxiety Disorder (GAD-7), and the Life-Space Questionnaire (LSQ). These were rotated to avoid survey fatigue bias. Each participant completed the Timed Up and Go (TUG) test. Data collection averaged 45 minutes. At the completion of data collection, all participants received a $25 gift card to thank them for their time. 
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The DHAT collected data including demographic data (age, sex, race, educational level, income level) perceived frailty level, information to measure comorbidities, and assistive device information. The DHAT also included a question to measure environmental challenges: “How long (in minutes) does it take to drive from your home residence to the nearest full-service grocery store, keeping in mind this may not be the grocery store you choose to shop at?” Comorbidities were calculated by summing the number of self-reported disease conditions listed on the Charlson Comorbidity Index (CCI), included on the DHAT. The CCI consists of 19 disease conditions that are weighted on their association with mortality (de Groot, Beckerman, Lankhorst, & Bouter, 2003).  The correlation coefficient on the CCI exceeds 0.40 (moderate); predictive validity and has been confirmed significant associations with mortality, disability, acute care readmissions, and length of stay (de Groot et al., 2003). 
Frailty was measured two ways. The first was self-report using a 100mm Visual Analog Scale (VAS) with scores ranging from 0, no frailty to 100, maximum amount of frailty (Klimek et al., 2017). Each participant was provided the following definition of frailty: An example of frailty is a person who is weak, unable to tolerate exercise, has difficulty managing stressors (the common cold) with at least 1 or more disease conditions such as heart disease and lung disease. A VAS tool has been shown to be more sensitive to small changes than ordinal scales when symptoms are being rated (Williams, Morlock, & Feltner, 2010). Each participant also rated their own level of frailty compared to others their same age or like them. Theou and colleagues (2015) conducted a study comparing self-report of frailty to test-based frailty measures and found self-report to be valid. Because of the potential for a negative connation of the word frailty in this community dwelling population, we also measured self-reported health using an ordinal scale, very good, good, poor, very poor.  
Social support was measured as the self-reported score on the PROMIS social support short form 4a. This consists of a four-item Likert scale with five data points: “never, rarely, sometimes, usually, and always”. Each answer has corresponding numeric values, with no reverse coding. Examples of questions include: “Do you have someone to run errands, Do you have someone that can help you go to an appointment or help with daily chores?”. The Cronbach alpha is .947, the CFI is .966, and RMSEA is .166 (Cryanowski et al., 2013). Minimum score is 4 with a maximum score of 20, with higher scores indicating greater social support. This study had an acceptable Cronbach alpha of .92. 
Fatigue was measured using the PROMIS self-reported score fatigue short form 13a (FACIT-Fatigue). This is a 13-item 5-point Likert scale that asks the respondent to recall symptoms of fatigue over the previous seven days. The Likert scale has 5 response options: “Not at all, a little bit, somewhat, quite a bit, very much.” Questions focus on feelings of being tired and the ability to do things. Sample questions are “I feel fatigued, I have energy, I am able to do my usual activities, I have to limit my social activity because I am too tired.” The Likert scale is numerically coded; two questions were reverse coded. The lowest possible score is 13 with the highest possible score of 65.  A higher score on the FACIT-Fatigue 13a short form indicates more fatigue. This tool was used instead of other tools used to measure fatigue because the PROMIS tools have been validated and scores can be compared to the population.  The comparative fit index (CFI) is >0.96, the root means square error of approximation (RMSEA) is 0.062, and Cronbach alpha is 0.995 (Lai et al., 2014). A study conducted by Reeve and colleagues (2016) indicated that the FACIT-Fatigue 13a is valid across ethnically and racially diverse populations. The Cronbach alpha for this study was .90. 
Depression was measured with a self-reported score on the Patient Health Questionnaire (PHQ-8). The PHQ-8 questionnaire has eight questions in which the participant answers with consideration of the previous two weeks. Sample questions include: “how often have you been bothered by little interest or pleasure in doing things, poor appetite or overeating, trouble concentrating, feeling down, depressed, or hopeless. Likert scale responses include: not at all, several days, more than half the days, and nearly every day.” Scoring ranges from 0 to 24. The PHQ-8 showed 58% sensitivity, 83% specificity, and a Cronbach alpha of 0.88. (Shin, Lee, Han, Yoon, & Han, 2019). In the present study, reliability was .91. 
Anxiety was measured by using a self-reported score on the Generalized Anxiety Disorder (GAD-7). The GAD-7 is a seven-item Likert questionnaire and is the current clinical standard for screening anxiety disorders (Psych Congress Network, 2018). Sensitivity is 89%, specificity is 82% and Cronbach alpha is .92 (Spitzer, Kroenke, Williams, & Lowe, 2006). The validation study indicated a strong association between anxiety scores with functional impairment and the factor analysis confirmed distinct dimensions between anxiety and depression (Spitzer et al., 2006).  The questions are answered in consideration of the previous two-week time. Examples of questions are: “feeling nervous, anxious, or on edge, trouble relaxing, not being able to stop or control worrying, and feeling afraid as if something awful might happen.” The four-item Likert scale includes not at all, several days, over half the days, and nearly every day as responses. One item was reverse coded. Scores range from 0, indicating no anxiety, to 21, indicating the highest level of anxiety possible. In this study, the Cronbach alpha was .90.
Intra-individual buoy was measured by summing the number of assistive devices used by each participant. Assistive devices were defined as objects that a person uses to maintain daily function (World Health Organization [WHO], 2019a, para. 1). The list of 13 assistive devices was developed using the WHO list and definition. Examples of assistive devices on this list include eyeglasses, handrails, cane, and walkers.
Life-space constriction was measured using the Life Space Questionnaire (LSQ). The questions focus on the previous three days, but questions have also been validated using the previous two-week period (Stalvey et al., 1999). To enhance recall, the previous three days were used for this study. Reliability for all items is .80. This self-report nine-item questionnaire has responses of yes or no to questions such as, “over the past 3 days, have you been to places outside of your bedroom, outside of your home, outside of your yard, outside of your neighborhood, outside of your community?” The scoring range is from 9 to 18, with 9 indicating a person who has greater life-space, and 18 indicating a person with very constricted life-space, such as someone confined to one room (Stalvey et al., 1999). Reliability in this study was a Cronbach alpha of .72. 
Physical function was measured using the TUG which measures lower extremity strength (Podsiadlo & Richardson, 1991). The participant began the test by sitting in an armed chair, and when told “go”, rose and walked three meters, turned and walked back to the chair and sat (Podsiadlo & Richardson, 1991). The stopwatch was started when the researcher told the participant “go” and stopped when the participant was seated with their back in the chair (Podsiadlo & Richardson, 1991). Sensitivity and specificity have been reported at 87% in identifying older persons at risk for falls with this test (Shumway-Cook, Brauer, & Woollacott, 2000). Times of 12 seconds or higher indicate a risk for falls. The raw time was used in the analysis. 
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All data were analyzed using the Statistical Package for Social Sciences version 25 (SPSS). Descriptive statistics were used to describe the sample. Multivariate statistical tests were used to answer the research questions. The sum of comorbidities, GAD-7, PHQ-8, LSQ, and the minutes it took to get to a full-service grocery store were all positively skewed. To meet the assumption of multivariate regression (Tabachnick & Fidell, 1996), each was transformed using the square root.  Each model was tested for significance using multiple regression analysis. Preliminary analyses were conducted, and no violation of the assumptions of normality, linearity, multicollinearity or homoscedasticity were noted.
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The sample (N = 72) was comprised of 69% female (n = 50) with over half identifying as White (n = 38; 53.5%). The average age of participants was 69 years old and age was only related to the PHQ-8 score (r = -.24). The most frequently reported annual income was $10,001 - $20,000 annually with 68% (n = 49) of participants reporting an annual income level less than $30,000. Forty four percent (n = 32) reported a high school or below education level. The vast majority (87%; n = 63) reported their health as good or very good and having better or as good health when compared to others. Using the cut point of 12 seconds as a risk for fall, over half (54%) were at a risk for a fall. Participants reported low anxiety and depression (see Table 1). Self-rated health was moderately correlated with the number of assistive devices (r = .447) and inversely associated with depression (r = -.351) and fatigue (r = -.426). An independent t-test was conducted to compare minutes it took to get to the nearest full-service grocery store according to race. There was a significant difference between Black and White participants (t (69) = 4.044, p = <.001) with Black participants reporting a greater number of minutes. The magnitude of the differences in the means (mean difference = 2.18, 95% CI: 4.43 – 13.24) was large (eta squared = 0.98; Social Science Statistics, 2020).
The mean fatigue was 24 (SD = 9.3; range 11-58) for all participants. The PROMIS FACIT-Fatigue 13a questionnaire is scored using t-scores relative to the national adult population. One participant did not complete the FACIT-Fatigue 13a questionnaire so central tendencies were run without this participant (M = 23.68; SD = 9.2). The majority (83%; n = 60) had clinically significant fatigue using the t-score relative reference population of 55 as cut point and using any score above the t-score relative reference population of 50, 33% (n = 24) had clinically significant fatigue. Fatigue was moderately associated with self-reported health (r = .43).  The mean social support was 14 (SD = 5.6; range 4-20). When comparing social support on the t-score metric, the majority (61%) reported social support below the mean of the relative reference population meaning this sample had lower social support compared to the reference population. 
To answer each of the questions, we first examined the influence of environmental factors on LSC. This model significantly explained 17.9% of the variance in LSC (F = 7.429 (2, 68); p = .001). Both variables were significant (see table 3 Model 1). We next examined the influence of individual factors on LSC.  This model was not significant.  The final model tested both environmental and individual factors on LSC and was significant in explaining 27.7% of the variance in LSC (F = 2.598 (9,61); p = .013 (see table 3 Model 3). To test the theoretical model, we controlled for environmental and individual factors and examined the influence of life space on function.  This model explained 34% of the variance in TUG (F = 3.805 (8, 59); p = .001 (see table 3 Model 4) with only the number of assistive devices as a significant predictor. We then examined the influence of LSC and TUG on self-reported frailty when controlling for environmental and individual factors.  This model was significant (F = 2.120 (9, 58), p = .042) and explained 24.8% of the variance in self-reported frailty. However, no individual variable significantly contributed to this model. Because the theoretical model noted that individual factors may directly influence frailty, we also tested the influence of only individual factors on frailty.  This model explained 22% of the variance in self-report of frailty (F = 3.099 (6, 65); p = .01 (see table 3 Model 5) with no individual variables significantly contributing.   
Logistic regression was performed to assess impact of a number of factors on the likelihood that respondents would self-report poor health status. Self-report was dichotomized into poor and good health status as the reference. The model contained 4 independent variables (time to get to nearest full-service grocery, fatigue, comorbidities, and number of assistive devices). The full model containing all predictors was statistically significant, ꭓ2 (5, N = 68) = 18.21, p = .003, indicating that the model was able to distinguish between respondents who reported and did not report poor health. The model as a whole explained between 23.5% (Cox and Snell R square) and 43.3% (Nagelkerke R squared) of the variance in self-rated health, and correctly classified 88.2% of cases. The number of assistive devices was the only independent variable that made a unique statistically significant contribution to the model. The number of assistive devices had an odds ratio of .668. This indicated that respondents who had poor self-rated health were 0.7 times more likely to have an assistive device than those who self-rated their health as good, controlling for all other factors in the model. 
[bookmark: _Toc38370391]Discussion
The participants of this study were representative of older adults nationally with more women than men, more men were married, and more women were widowed (Administration for Community Living [ACL] & Administration on Aging [AOA], 2018). This study had a higher number of African Americans at almost 50% compared to the 9% of older adults representing this racial minority group nationally (ACL & AOA, 2018). All of the men and most of the women (82%) in this study rated their health as good or very good. Slightly more Black participants (14.7%) rated their health as poor compared to White participants (10.5%), which is consistent with national trends (Centers for Disease Control and Prevention [CDC], 2020). Interestingly, people were independent, living at home, viewed self in good health, but contrary to the literature, the depression and anxiety levels were low for this sample (Mauk, 2018). Stigma associated with any mental health condition, such as anxiety and/or depression may have contributed to the low reported levels of both anxiety and depression in this study. 
[bookmark: _Toc38370392]Life-space Constriction
Results from this study examining associations of variables with LSC were consistent with findings from other studies. Age was not associated with LSC and depressive symptoms had a weak correlation with LSC (Cohen-Mansfield, Shmotkin, & Hazan, 2010; de Guzman, Lagdaan, & Lagoy, 2015; Stalvey et al., 1999). However, these results contrasted with other studies, such as a longitudinal cohort study of 755 community-dwelling older adults in Finland that showed age was associated with LSC and as age increased, life-space is more constricted (Portegijs, Rantakokko, Viljanen, Sipila, & Rantanen, 2016). The Cardiovascular Health Study (CHS) also reported the prevalence of frailty increased with age (Fried et al., 2001). Unlike other studies on life-space, these results did not demonstrate a strong association between LSC and other variables (Allman, Sawyer, & Roseman, 2006; Byles, Kha, Forder, & Curryer, 2015; Sawyer & Allman, 2010). These differing results may be related to the amount of time LSC was measured. The LSQ can be answered considering the last 3 days or the last 2 weeks. Future studies should consider measuring LSC at both 3 days and two-week time periods. 
Comorbid anxiety and depression as well as fatigue are common in the older adult (Corfield, Martin, & Nyholt, 2016; Melillo & Houde, 2011). Similar to our findings, Xue and colleagues (2008) also found depression to correlate with LSC but not frailty. Fatigue strongly correlated with depression and anxiety and significantly contributed to self-rated health scores in this study. Fatigue is a strong predictor of depressive symptoms, reduced health outcomes, and quality of life (Corfield et al., 2016). A strong inverse relationship has been noted between increasing scores on the PHQ-9 and decreasing function scores (Kroenke, Spitzer, & Williams, 2001), but we did not find this in our sample. We also did not find an association between anxiety and LSC, which is congruent with the findings from the UAB Study of Aging (Allman et al, 2006). Despite fatigue being ranked the second most common complaint (Corfield et al., 2016) and the cascading results of fatigue affecting activity leading to decreases in function, depression, and loss of independence, in this study, fatigue, depression, nor anxiety contributed to the models to explain LSC, function, or frailty. 
The number of assistive devices predicted function on the TUG, was the only variable to explain self-rated health, and was an independent variable in the model of individual factors influencing frailty. The number of assistive devices is similar to other studies (Freedman, Kasper, & Spillman, 2017; Mann et al., 2008; Verbrugge & Sevak, 2002) and was strongly correlated with physical function (Mann et al., 2008; Verbrugge & Sevak, 2002). The list of assistive devices included items such as glasses, contacts, hearing aid(s), cane, walker, elevated toilet seat, grab bars, handrails, lifeline or other alarm device, wheelchair or motorized chair, and furniture walking. The number of assistive devices also predicted frailty. This study found the number of assistive devices was inversely correlated with self-rated health and as the number of assistive devices increased, the lower a person rated their health status. However, a study conducted by De-Rosende-Celeiro and colleagues (2019) found that as the number of assistive devices increased for bathroom transfers, the more social the person was and they were more independent. Clinically assessing for assistive devices may be important in identifying those at risk for frailty. These findings expand current knowledge of assistive devices promoting well-being and independence (Freedman et al., 2016). 
To the knowledge of the authors, no previous study on LSC has asked participants how long it takes in minutes to get to the nearest full-service grocery store as a marker for environmental challenges. This variable was moderately associated with anxiety, depression, fatigue, number of assistive devices, and LSC. It was also weakly associated with TUG, self-reported health and significantly predicted LSC in the model testing environmental and intra-individual factors influencing LSC. This simple question may be useful in the clinical setting along with standardized clinical questionnaires to understand LSC. Piro and colleagues (2007) also found significant associations between area deprivation, an environmental challenge, and health status. Social disorganization also leads to increased crime in a geographical area, which may lead to LSC to remain safe (Rengifo, 2017). Asking about time it takes to get to a full-service grocery store eludes to questions indirectly representing area deprivation, built environment, and social disorganization. However, further studies are needed to test if this accurately represents environmental challenges in community dwelling older adults. 
Less social support contributes to a decrease in social activity, which may lead to social isolation. Social isolation is known to be costly. Medicare spends an additional $134 monthly and $1,608 annually on older adults who are socially isolated compared to their socially connected peers (Flowers et al., 2017). These increased costs are equivalent to one chronic disease such as hypertension (Flowers et al., 2017). In contrast to other studies, this current study did not find strong associations between social support, health status, or physical function (Sawyer & Allman, 2010). However, social support significantly predicted LSC in both models testing environmental influence on LSC: The more social support one had, the more constricted their life-space. Perhaps, aging adults without social support do not limit their life-space because they must perform their own instrumental activities of daily living (IADLs). Going to appointments, picking up prescription medications, and going to the grocery store are common IADLs. Examining reasons underlying one’s life-space needs further research. 
  	The only variable to predict frailty was number of comorbidities. Comorbidities explained frailty on the VAS but was not related to self-rated health.  This may have been due to the definition of frailty.  Participants may have rated their frailty based on the number of comorbidities they have. The sum of comorbidities was inversely associated with self-rated health, and positively associated with assistive devices, and TUG. Future studies may indicate if it is the summative or potentiating effect of multimorbidity that is contributing to frailty. 
[bookmark: _Toc38370393]Limitations 
The geographical region of the United States used in this study limits the generalizability of findings. Data collection took place in a more urban area. If data were collected in a predominantly rural area, different results may have been found. The list of 19 disease conditions from the CCI did not include mental health diagnoses, thus limiting the understanding of how comorbid mental health diagnoses contribute to LSC, function, and frailty. Mental health diagnoses are prevalent in aging adults and may have impacted the self-reported number of comorbid disease conditions in this study. Participants were asked to answer the LSQ according to the previous 3 days and this time frame may have influenced the results. Associations and predictability of LSC may have been different if participants answered for the previous 2-week time frame. Participants in this study were all community-dwelling aging adults who were able to leave their homes to attend the local senior center, annual falls prevention clinic, church, or activity center of 55 and older apartment community. Community-dwelling aging adults who did not attend these events may have provided different results. 
This study provides a beginning understanding of the influence of environmental and intra-individual factors associated with LSC, function, and frailty. Because aging adults desire maintenance of independence and may use assistive devices and support networks to prevent LSC, physical deconditioning and frailty, this study is important in understanding targets for interventions.  Development of effective interventions for aging adults to maintain independence and to delay or prevent decline in physical function and the resultant frailty syndrome is essential. More research is needed, especially on environmental challenges associated with LSC. 
[bookmark: _Toc38370394]Conclusion
This study examined the factors associated with life-space and the clinical syndrome of frailty with a participant sample from the South. Environmental factors (minutes to a full-service grocery store and social support) significantly predicted LSC. However, no intra-individual factor significantly predicted LSC. The sum of comorbidities predicted self-reported frailty. The number of assistive devices used by a person predicted function as measured by the TUG. Time to the nearest grocery store and number of assistive devices may be important to clinically measure as indicators of function and frailty. Life-space constriction may not have been associated with function and frailty because it was assessed in the past 3 days. Further research to understand early indicators of decreases in function and frailty should consider measuring LSC for both the past 3 and the past 14 days.
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Background: Globally and nationally, the number of older adults is increasing. Age is associated with increased prevalence of frailty in community-dwelling older adults. More women than men report frailty, and African Americans are twice as likely to be frail compared to Caucasians. Function is inversely related to frailty and may differ by sex and race. Frailty may be a result of cumulated factors affecting an individual such as depression, anxiety, fatigue, comorbidities, and the use of assistive devices. Understanding differences in these factors by sex and race and the influence on function and frailty are important in developing targeted strategies to maintain or increase function and prevent or delay frailty. 
Purpose: Determine the influence of depression, anxiety, fatigue, comorbidities, and assistive devices on function and frailty according to sex and race. 
Methods: A cross-sectional, descriptive study was conducted using a purposive sample of community dwelling persons 55 and older living in the Southeastern United States.
Results: The total sample (N = 72) was comprised of 47% Black adults (n = 34) and 69% women (n = 50).  Hand grip (HG) strength test was significantly different according to sex (p = <.001) and seconds to complete the TUG differed by race (p = .001). Men and women rated their perceived frailty compared to others the same age significantly different (p = .028). Regression analysis was used to examine the influence of factors on function and frailty, while controlling for age, sex, and race. The function model using the TUG explained 47.5% of the variance in function (F = 6.794 (8, 60); p < .001), with the number of assistive devices being the only significantly contributing factor. Comorbidities was the only factor that contributed significantly to the model explaining 24% of the variance in self-reported frailty (F = 2.503 (8, 63); p = .02). 
Discussion: Age and race significantly influenced function as measured by the TUG, and sex significantly influenced function as measured using HG strength. Social determinants of health, including income and education, were low in Blacks. Women reported more fatigue, depressive and anxiety symptoms, perceived their self-health lower, frailty higher, and used more assistive devices compared to men in this study. Perceptions of health differed by sex and may be an important area for intervention. 


[bookmark: _Toc38370398]Background
Globally, there are currently 901 million persons age 65 and older, and this number is expected to double by 2050 (Conroy & Elliott, 2016). Persons aged 65 and older were 13% of the United States (U.S.) population in 2012 and are expected to be 20% of the U.S. population by the year 2030 (Mather, Jacobsen, & Pollard, 2015).  The 85 and older age group is the fastest growing with 5.5 million people in 2010, 6.6 million in 2020 and this number is expected to triple by 2040 (He, Goodkind, & Kowal, 2016).  Older adults over the age of 65 outnumber children age 5 and under since 2018 (Jacelon, 2018). Older women outnumber older men by approximately six million nationally and 23% of persons 65 and older are ethnic minorities (Administration on Aging [AOA] & Administration for Community Living [ACL], 2018). Understanding the impact of global and national aging is paramount as aging is associated with increased prevalence of frailty in community-dwelling older adults with more women (8.8%) being frail than men (5.4%) and African Americans being twice as likely to be frail compared to Caucasians (Collard, Boter, Schoevers, & Oude Voshaar, 2012; Xue, 2011; Zhang, Guo, Gu, & Zhao, 2018). 
[bookmark: _Hlk29555780]Lack of a consensus definition of frailty and various operational definitions used in prior studies have resulted in a broad range of frailty prevalence rates ranging from 4% to 59% in persons 65 and older (Ahmed, Mandel, & Fain, 2007; Andrew & Mitnitski, 2008; Clegg, Young, Lliffe, Rikkert, & Rockwood, 2013; Curcio, Henao, & Gomez, 2014; Espinoza & Hazuda, 2008; Kojima, 2018; Lim, Ang, Aloweni, & Østbye, 2019). However, literature reveals 7-12% of U.S. community-dwelling older adults are frail and frailty increases with age and comorbid conditions (Gabriel & Bowling, 2004; Xue, Fried, Glass, Laffan, & Chaves, 2008; Xue, 2011).  Individual intrinsic factors such as depression, anxiety, fatigue, and number of comorbid conditions a person has can affect prevalence of frailty (Sawyer, & Allman, 2010; Xue, 2011). 
Frailty may be a result of cumulated intrinsic factors affecting an individual such as increasing age, comorbidities, and being female. The use of assistive devices, such as glasses or a cane, may indicate changes in function. Physical function is inversely related to frailty: as physical function decreases, frailty risk increases (Bowling et al., 2012; Xue, 2011; Xue et al., 2008). Thus, intrinsic factors may have an influence on both function and frailty (Xue, 2011; Xue et al., 2008).
The frailty trajectory most often includes overall declines physically (Kennedy et al., 2017), psychologically, and socially (Xue, 2011). This decline can be so gradual and insidious that clinicians may not detect changes until frailty has become overt (Xue, 2011). Although clinicians say, “they know it when they see it,” the lack of a consensus definition and standardized measurement has made measuring frailty difficult (Bandeen-Roche et al., 2006; Bruyere et al., 2017; Kraiss, 2020). However, prior research has shown physical inactivity, poor social support, depression, anxiety, and comorbidities of two or more chronic conditions to be associated with increased risk of frailty (Fernandes et al, 2010; Hiriscau & Bodolea, 2019; Strawbridge, Shema, Balfour, Higby & Kaplan, 1998). Frailty is also associated with being female, having a lower socioeconomic status (Fernandes, Andrade, & Nobrega, 2010), lower body mass index (BMI), weaker hand grip, higher rates of falls (Curcio et al., 2014; Mroszczyk-McDonald, Savage, & Ades, 2007), higher number of comorbidities (Fried et al., 2001), and death (Xue, 2011). Risk factors of becoming frail vary between men and women with physical inactivity and a history of hospitalization increasing frailty risk in both sexes. Men who were widowed, divorced, or separated, slept > 9 hours a day, had a low-calorie daily intake, and smoked were at higher risk. Women who were obese, had a family history of diabetes and/or myocardial infarction (MI), and slept < 6 hours a day were at increased risk of frailty (Zhang et al., 2018). A meta-analysis showed those with frailty are 5 times more likely to be placed into a skilled nursing facility and those with a prefrail status are 3 times more likely to be placed into a skilled nursing home (Kojima, 2018). Physical activity is the only intervention that has consistently demonstrated improvements in function and delays or reverses frailty (Marzetti et al., 2017).  More importantly, physical activity has been shown to be associated with more positive self-rated heath (Chen, Holahan, & Li, 2018; Granger, Williams, Nardo, Harison, & Verma, 2017). 
Older White men and women were more likely to report better health than their Black and Hispanic counterparts (Federal Interagency Forum on Aging-Related Statistics [FIFARS], 2016). A 29-year longitudinal study revealed that those who perceived themselves as being in poor health had 4.6 times greater likelihood of becoming frail (Strawbridge et al., 1998). A study conducted by Zhang and colleagues (2018) revealed an increased prevalence of frailty in women, but men experienced an increase in mortality resulting from frailty. There is also a male-female survival paradox that recognizes that because women have longer life expectancies, they would be expected to score lower on frailty indices compared to their male counterparts, but women typically score higher on frailty indices (Hubbard & Rockwood, 2011; Theou et al., 2015). Interestingly, women perceive themselves as less frail than men, but test-based frailty indices show the opposite (Curcio et al., 2014; Fried et al., 2001; Kojima, 2018; Theou et al., 2015). 
Both depression and anxiety influence and are associated with physical function (Tanner, Martinez, & Harris, 2014), commonly co-occur in aging adults (Smith, 2011) and may lead to decreased independence (Byrd & Luther, 2018). The prevalence of anxiety in the U. S. was 19% in 2017 for adults with the incidence higher in women (23%) than men (14%; National Institute of Mental Health [NIMH], 2018). Late-life anxiety can present much differently, with less autonomic symptoms than anxiety and anxiety disorder presentation in younger adults (Byrd & Luther, 2018). Risk factors for developing anxiety as an older adult include family history, female gender, frailty, history of falls, acute or chronic illness, poor self-rated health, and concurrent diagnosis of depression (Byrd & Luther, 2018). 
Depression is associated with an increase of frailty in African American women having higher depression scores than Caucasians (Hajek et al., 2016; Pinheiro et al., 2019; Xue et al., 2008). Women have higher rates of clinically relevant depressive symptoms and are twice as likely to suffer from depression then men in all age categories over 50 years of age (FIFARS, 2016; Melillo & Hourde, 2011). Men tend to report anhedonia and females tend to report weight gain, insomnia, and more somatic complaints (Corfield et al., 2016).  A common misconception among older adults is that depression and/or depressive symptoms are consistent with normal age-related changes (Melillo & Hourde, 2011). In 2014, 15% of women aged 65 and over reported depressive symptoms compared to 10% of men the same age. Men aged 85 and older reported depressive symptoms twice as much as men in their seventies (FIFARS, 2016). Symptoms of insomnia and poor concentration may be indicators of possible depression (Corfield, Martin, & Nyholt, 2016). Persons suffering from depression were more likely to report all fatigue symptoms on the Schedule of Fatigue and Anergia (SOFA) questionnaire (Corfield et al., 2016). In fact, fatigue is the second most common complaint in 87.2% of persons with major depressive disorder (Corfield et al., 2016). A person reporting fatigue symptoms is twice as likely to be depressed as the general population (Corfield et al., 2016). 

Fatigue is a multifaceted symptomatology that is difficult to objectively define, with women reporting symptoms of fatigue 1.5 times more than men (Corfield et al., 2016; Whitehead, 2009). Fatigue is often presented as a vague symptom that correlates with several other psychological and physiological conditions and can be masked as avolition or vice versa. Fatigue is a strong predictor of depressive symptoms and reduced health outcomes and quality of life (Corfield et al., 2016). Fatigue is clinically important as the symptom is associated with a negative cycle effect: Those who are fatigued, do not exercise, leading to decreased physical function, anxiety, depression, and loss of independence, resulting in more fatigue. 
Each person deals with intrinsic factors affecting their daily ability to function. However, these factors may differ by sex and race and result in differences in function and frailty. Specifically examining differences in intrinsic factors by sex and race may be important in detecting decreases in function and frailty in community dwelling adults and as such, provide opportunities for early intervention. Therefore, the purposes of this study were to determine the differences of depression, anxiety, fatigue, comorbidities, use of assistive device function and frailty by sex and race and to examine the influence of these factors on function and frailty.  
[bookmark: _Toc38370399]Theoretical Model
The theoretical model of the association of life space with the clinical syndrome of frailty, developed by Xue and colleagues (2008) guided this study. This model was created using the Fried frailty phenotype classification (Fried et al., 2001) in the Women’s Health and Aging Study (WHAS; Xue et al., 2008). Intra-individual challenges (depression, anxiety, fatigue, and comorbidities) and intra-individual buoy (number of assistive devices) are intrinsic factors that have an indirect relationship to function but a direct relationship to frailty. The intra-individual factors are influenced by environmental challenges (social disorganization, built environmental, and area deprivation) and environmental supports (family ties and social network). The model purports that environmental and intra-individual factors influence life-space, which is the spatial area one interacts with for daily living activities. Life-space then influences function, frailty, and ultimately mortality (Xue et al., 2008). Also, intra-individual factors can directly influence frailty.
The research questions were: (a) Do intra-individual factors (depression, anxiety, fatigue, and comorbidities, number of assistive devices), function (hand grip [HG] and Timed Up and Go  [TUG]), and self-reported frailty differ by sex and race?; (b) When controlling for age, sex, and race does intra-individual challenges (depression, anxiety, fatigue, and comorbidities) and buoy (number of assistive devices) predict perceived frailty?
[bookmark: _Toc38370400]Methods
	We used a cross-sectional design with purposive sampling (N = 72) of persons 55 and older who were community-dwelling living in the South to answer the research questions. A priori power analysis indicated a sample size of 72 had an 80% power to detect a R2 of 0.25 using the multiple linear regression test of R2 = 0 (alpha = 0.5) for 10 normally distributed covariates (Soper, 2019). After institutional review board approval was obtained, key stakeholders were identified at each site to facilitate recruitment of participants. Multiple recruitment strategies were used including posting and handing out flyers to the local church community, senior center, an annual fall prevention clinic, and a 55+ apartment community.  Inclusion criteria were: (a) 55 years old and older, (b) living in the community, (c) a minimum score of 3/5 on the Mini-Cog (Borson, Scanlan, Peijun, & Ganguli, 2003), and (d) able to speak and understand English. Exclusion criterion was living in skilled nursing home or assisted living facility. 
	All but one adult who expressed interest in the study met the inclusion criteria to participate. The remaining 72 participated in the study. Data were collected in a private place such as the participant’s homes, a 55+ apartment community activity room, or an office in the senior center away from other activities. Data collection began with all participants completing the investigator developed demographic health assessment tool (DHAT) with the remaining questionnaires being rotated to avoid survey fatigue. The remaining questionnaires that measured intra-individual factors included the Patient Health Questionnaire (PHQ-8), the Generalized Anxiety Disorder (GAD-7), and the Patient-Reported Outcome Measure Information System (PROMIS) Functional Assessment of Chronic Illness Therapy-Fatigue short form 13a (FACIT-Fatigue). Frailty, comorbidities and assistive devices were collected on the DHAT. After completing these measures using pen and paper, each participant was asked to perform the Timed Up and Go (TUG) test and a hand grip (HG) strength test to measure function. Each participant received a $25 gift card thanking them for their time at the conclusion of data collection. 
[bookmark: _Toc38370401]Instruments
The DHAT captured descriptive information, a visual analog scale [VAS] for frailty, a comparative VAS frailty scale, comorbidities, assistive devices, self-rated health, and BMI. The VAS tool was created to capture self-report measures of frailty and was created using a horizontal line measuring 100mm with anchors labeled at each end, no frailty and very frail (Klimek et al., 2017). A definition with an example of frailty was provided on the DHAT. The list of 19 comorbid disease conditions was taken from the Charlson Comorbidity Index (CCI) and placed in the DHAT so participants could circle which, if any, disease conditions they had (Charlson, Pompei, Ales, & MacKenzie, 1987; de Groot, Beckerman, Lankhorst, & Bouter, 2003). The number of comorbid conditions was summed. Intra-individual buoy was measured by summing the number of assistive devices a participant used through self-report. The World Health Organization’s (WHO) definition and list of assistive devices was used to create the 13-item list on the DHAT (WHO, 2019, para. 1). 
The PHQ-8 was used to measure depression in this study. The PHQ-8 was originally developed for use by the state health departments (Kroenke et al., 2009) and has since been proven to be valid, and reliable in large, population-based research studies (Kroenke et al., 2009; Shin, Lee, Han, Yoon, & Han, 2019; Tomitaka, et al., 2017). The positive predictive value was 53% with a negative predictive value of 86% for the PHQ-8 (Shin et al., 2019). The PHQ-8 questionnaire has eight questions in which the participant self-reports considering the previous two weeks. This is a Likert scale with four standard answers: not at all, several days, more than half the days, and nearly every day. Scoring ranges from zero to 24. The PHQ-8 has a score table which interprets the numerical raw score to severity of depressive symptoms. The Cronbach alpha for this study on the PHQ-8 was .88.
The GAD-7 was used in this study to measure self-reported anxiety. This is a seven-item questionnaire with Likert type scoring. Sensitivity is 89%, specificity is 82% and Cronbach alpha is .92 (Spitzer, Kroenke, Williams, & Lowe, 2006). The validation study indicated a strong association between anxiety scores and functional impairment. The factor analysis confirmed distinct dimensions between anxiety and depression (Spitzer et al., 2006). Convergent validity was good with correlations to the Beck Anxiety Inventory (r = 0.72; Spitzer et al., 2006). Questions were to be answered for the previous 2-week time frame. The four-item Likert scale ratings are not at all, several days, over half the days, and nearly every day. One item is reverse coded. Range of scores is 0 to 21. Reliability for GAD-7 in this study was .90.
	To measure fatigue, the FACIT-Fatigue short form 13a, a PROMIS instrument tool from the National Institutes of Health was used. Item response theory was used to validate the PROMIS tools (Health measures, 2019) using exploratory factor analysis, confirmatory factor analysis, and comparative fit index that confirmed unidimensionality at >0.90 for acceptable fit and >0.95 for good fit (Cryanowski et al., 2013).  This tool has 13 questions on fatigue using a 5-point Likert scale, not at all, a little bit, somewhat, quite a bit, and very much, that focuses on the previous seven days. Two questions are reversed coded. This tool has been tested and was shown to be valid with diverse ethnic and racial populations (Reeve et al., 2016).  Reliability for the FACIT-Fatigue short form 13a in this study was .91.
Function was measured in this study using the TUG and HG strength tests, which have both been shown as valid measurements of physical function (Fragala, Giladi, & Hausdorff, 2016; Herman et al., 2011; Roberts et al., 2011). The TUG was performed with the participant sitting in a chair to start the test. Detailed instructions were given to the participant, including when the stopwatch would start and stop. The stopwatch was started when the researcher told the participant “go”, at which time the participant rose from the chair, walked forward three meters, turned around, and walked back to the chair, then sat down with the stopwatch ending when the participant’s back hit the back of the chair (Podsiadlo & Richardson, 1991). In previous studies, the TUG was shown to have an 87% sensitivity and specificity in identifying older persons at risk for falls (Shumway-Cook, Brauer, & Woollacott, 2000). The time was recorded in seconds. Interpretation of the results indicate a score of 12 seconds and higher designates a person who is at risk for having a fall. 
	Hand grip strength was measured using the Jamar dynamometer. In prior studies, HG strength test correlated with physical function (Abizanda et al., 2012) and correlated higher with frailty than age (Syddall, Cooper, Martin, Briggs, & Sayer, 2003). Handgrip strength is strongly associated with gender, height, age, weight (Mroszczyk-McDonald et al., 2007), and is a predictor of disability, morbidity, mortality (Syddall et al., 2003). The intraclass correlation coefficients were all above 0.93 and reliability of scores for a single handgrip strength test were the same as multiple grips (Hamilton, Balnave, & Adams, 1994). To test the hand grip strength, the participant was seated with feet flat on the floor, and their non-dominant arm flexed at 90 degrees at the elbow. If the participant had only one hand, then the test was performed on that hand. The hand dynamometer was placed into the participant’s hand and the participant was asked to “squeeze as hard as possible without causing harm.”
[bookmark: _Toc38370402]Analyses
Data were analyzed using the Statistical Package for Social Sciences version 25. Descriptive statistics with frequencies and central tendencies were used to describe the sample. Pearson’s correlation and chi square were used to identify associations between variables, independent t-tests were used to test for mean differences, and multivariate statistical tests were used to test the model. Square root transformation of the sum of comorbidities, PHQ-8, and the GAD-7 occurred to meet test assumptions (Tabachnick & Fidell, 1996).  
[bookmark: _Toc38370403]Results
[bookmark: _Hlk32924431]Out of 72 participants, 34 (47.2%) were Black and 38 (52.7%) were White. Most of the men in the study were Black (n = 22, 59.1%) and the majority of females were White (n = 50, 58%). The average age of females was 69.7 years (SD = 8) and the average age for men was 70.6 years (SD = 9.7). More women were widowed, divorced, single, or separated (n = 37, 74%), and more men reported being married (45.5%). Slightly over 36% of men and less than 48% of women had a high school diploma. Approximately 41% of men and 60% of women reported an annual income of $20,000 or less. Thirteen women (26%) and four men (18.1%) lived below the national and state poverty line with an annual income less than $10,000 (North Carolina Department of Commerce Division of Workforce Solutions, 2019). Black participants had a statistically significant higher BMI than White participants (p = .03; See Table 1). All 22 men in this study rated their self-health as good or very good.
Chi square tests for independence statistical analyses were used to examine associations between categorical data. There were significant differences between White and Black participants, as more White participants were married (p = .007), had higher levels of education (p < .001), and higher levels of income (p < .001). Interestingly, none of these variables showed a significant difference between sexes. There was a significant association between race and income, x2 (2, n = 72) = 16.59, p = <.001, with 91% of Black participants having an annual income of $30,000 or less, compared to only 47% of White participants. A significant association was found between marital status and income, x2 (2, n = 72) = 20.67, p = < .001. Participants who were married had a significantly higher income than those who were widowed, divorced, single, or separated. However, no significant association was noted between marital status and educational level, x2 (1, n = 72) = 3.59, p = .058. Men rated their self-rated health significantly higher than women (p = .029; see Table 1).
Significant differences by race existed in this sample when measuring function with lower scores on the TUG for White participants (M = 11.4, SD = 5.4), indicating Black participants (M = 17.02, SD = 7.4) had a higher risk of falls (t (67) =3.643; p = .001) in both men and women. Function measured by the TUG was also weakly associated with BMI (r = .258, p = .034), and women’s BMI was moderately associated with the TUG (r = .337, p = .019). Function as measured by HG was not significantly associated with BMI (r = -.020, p = .866) but was significantly associated with sex (p = <.001), with men having a stronger hand grip then women. (see Table 2). However, this difference in hand grip by race only existed between Black and White females (p = .013) with Black females having a stronger handgrip than White females. 
Significant differences in women and men were noted in the measures of frailty compared to others and hand grip. The comparative self-reported score of frailty was significantly different between men and women at, (t = (68) = -2.52, p = .028; see Table 2). The magnitude of the differences in the means (mean difference = -17.69, 95% CI: -33.4 to -2.01) was small (eta squared = .058; Social Science Statistics, 2020).  Comparison of HG between men and women revealed men to have a stronger HG than women, (t = (70) = 5.67, p = <.001). The magnitude of the differences in the means (mean difference = 22.16, 95% CI: 14.36 – 29.95) was large (eta squared = 1.37; Social Science Statistics, 2020). When comparing HG between Black and White females in this study Black females had a significantly stronger HG than White females (t = (48) = 2.59, p = .013). 
Significant differences were noted between races in BMI and TUG. Black participants had significantly higher BMI compared to White participants (t (69) = 2.210, p = .030). The magnitude of the differences in the means (mean difference = 3.74, 95% CI: .36 – 7.12) was moderate (eta squared = .53; Social Science Statistics, 2020).  Significant differences in time on the TUG was noted between Black participants and White participants (t (67) = 3.643, p = .001). The magnitude of the differences in the means (mean difference = 5.62, 95% CI: 2.54 – 8.7) was large (eta squared = .87; Social Science Statistics, 2020; see Table 2).
Regression analysis was used to examine the influence of intra-individual factors on function (HG and TUG) and self-reported frailty. Age, sex, and race explained 35.8% of the variance in function measured by HG (F = 12.663 (3,68); p < .001). Male sex was the only significantly contributing factor. Controlling for age, sex, and race, individual factors explained 38.7% of the variance in function measured by HG (F = 4.973 (8, 63); p <.001). No single factor significantly contributed to this model.  We then examined the influence of intra-individual factors on function, measured using the TUG. Age, sex, and race explained 27.5% of the variance in function (F = 8.214 (3,65); p < .001). Increasing age and being Black both significantly contributed to this model. Next, age, sex, and race were controlled for while examining the influence of individual factors on function using the TUG. This model was significant in explaining 47.5% of the variance in function (F = 6.794 (8, 60); p < .001). The number of assistive devices was the only significantly contributing factor. Regression analysis was then used to examine the influence of age, sex, and race on self-reported frailty. This model was not significant. Finally, we controlled for age, sex, and race, while examining the influence of intra-individual factors on self-reported frailty. This model was significant and explained 24.1% of the variance in self-reported frailty (F = 2.503 (8, 63); p = .02). The sum of the number of comorbidities was the only factor that contributed significantly to this model. (see Table 3). 
[bookmark: _Toc38370404]Discussion
The participant’s data in this study were similar to those in the U.S. The median income for men in this study was lower (between $20,000 - $30,000 annually) compared to the national income for older men at $31,618 in 2016 (ACL & AOA, 2018). The median income for older adult women was consistent with the national average at ($18, 380) with women reporting, in this study, an annual income between $10,000 - $20,000 (Joint Center for Housing Studies of Harvard University, 2018). The participants in this study differed in education levels by sex and race. More men than women had secondary education which is representative of older adults nationally, and White participants had higher levels of education than Black participants (ACL & AOA, 2018; National Center for Education Statistics [NCES], n.d.).
Multiple studies have reported significant health disparities in older adults by race (Allman, Sawyer, & Roseman, 2006; American Society on Aging, 2020; Baker, Bodner, & Allman, 2003; Park et al., 2010). Differences by race in this study reflected significant differences in social determinants of health. White participants were significantly more educated, had higher incomes, and were married compared to Black participants. Further, the literature reports, significant differences exist between Black and White participants in function (American Society on Aging, 2020). This finding was also noted in our study with Black participants taking longer to complete the TUG indicating they have a higher fall risk. This is similar to findings by Gitlin and colleagues (2008) who report Black participants had greater functional difficulties compared to White participants. Further research is needed to understand why Black participants had poorer scores on the TUG. Function has been associated with social support (Backe, Patil, Nes, & Clench-Aas, 2018). In this study, more Black participants were widowed, divorced, or single compared to White participants and this difference may reflect support. Further research studies examining function by race should add a measure of support. This study did not indicate significant differences in sex on the TUG. However, Ibrahim and colleagues (2017) found sex to influence results of the TUG, with women taking longer to complete, indicating women have a higher risk of falls compared to men. Age and race significantly influenced function as measured using the TUG. However, when function was measured using HG, only sex was a significant factor with male participants having a stronger HG strength compared to women. 
Women in this study had a significantly lower mean hand grip strength score than their male counterparts. In a national study average grip strength for men aged 50 and older in their non-dominant hand was 66.55 pounds and for women, 36.3 pounds (Tufts University Nutrition Collaborative, Brown, Johns Hopkins, & Center for Drug Abuse and AIDS Research [TNC-CDAAR], 2003), which is congruent with the findings in this study. These are similar findings to the health, aging, and body composition (Health ABC) study and the healthy aging in neighborhoods of diversity across the life span (HANDLS) study (Newman et al., 2003; Taaffe et al., 2001; Thorpe, Simonsick, Zonderman, & Evans, 2016). Thorpe and colleagues (2016) found the same racial differences in HG noted in this study, but they did not examine differences in sex. Results of the HANDLS study indicate differences in HG strength according to income, regardless of race (Thorpe et al., 2016). Thorpe and colleagues (2016) related racial differences in hand grip strength to greater muscle and body mass as Black participants in the HANDLS study were also heavier than the White participants. A similar explanation is plausible in this study. 
Neither sex nor race significantly influenced frailty in this study. A meta-analysis by Gordon and colleagues (2016) included five studies and seven articles that revealed women to be more frail than men when using the frailty index to measure frailty. A study examining frailty according to race using the Cardiovascular Health Study (CHS) data, indicated Black race was independently associated with frailty when controlling for age, sex, comorbidity and socioeconomic status (Hirsch et al., 2006). Another study found frailty to be lowest in Blacks when using the electronic frailty index (Pradhananga et al., 2019). These inconsistent findings of frailty by race may be related to the different measures of frailty used in each study. A standardized measure of frailty is warranted when examining frailty by race and sex. 
On average, women in our study reported themselves as more frail and scored higher on fatigue, anxiety, and depression scales, and took longer to complete the TUG. This may be an indication that men have a more positive, robust self-image compared to women in this study. These findings contrast with findings from the University of Alabama at Birmingham (UAB) study of aging in which men reported higher anxiety levels than women. Similar to the UAB study, females reported more depressive and fatigue symptoms (Allman et al., 2006). While differences in fatigue by sex or race was not statistically significant, differences may be clinically significant. A larger sample size may have generated different results. This study used the same measure of comorbidities as the UAB study of aging (Baker et al., 2003). Black and White participants reported similar number of comorbidities in our study. Differences found in this study may be due to the significant differences in education and income between races. More education is correlated with higher income and more health screenings, which leads to better health and lower comorbid disease conditions (Zajacova & Lawerence, 2018).
Men rated their own frailty compared to others significantly lower and their self-rated health higher than women in this study. This differs from the UAB study on aging, which found White women to have a higher self-reported health status (Allman et al., 2006; Baker et al., 2003). Perruccio and colleagues (2012) found most Medicare beneficiaries repored good to very good self-rated health, which is consistent with the findings of this study. Differences are that Perruccio and colleagues (2012) found medical comorbidity to have a strong association to self-rated health. While our study also noted an association of comorbidities to self-rated health, our study found frailty to have the strongest correlation. This may be related to using a self-reported frailty measure. 
Surprisingly, no symptoms significantly influenced function or frailty in this study. Black participants and women reported more depressive and anxiety symptoms although no significant differences by race or sex were noted. Choi and colleagues (2016) also found women to have significantly more symptoms of depression then men. However, men reported more anxiety symptoms than women. Similarly, women reported more depressive and fatigue symptoms in the UAB study on aging (Allman et al., 2006). Further, White participants in the advanced cognitive training for independent and vital elderly (ACTIVE) study had slightly higher levels of depressive symptoms than Black participants (Choi, O’Connor, Mingo, & Mezuk, 2016). Even though Black participants self-reported higher depressive and anxiety symptoms, they may be less likely to access mental health care (Substance Abuse and Mental Health Services Administration [SAMSHA], 2015), or receive a diagnosis of depression or anxiety from a provider compared to Whites (Akincigil et al., 2012). Further, Blacks are less likely to take medications for a mental illness (SAMSHA, 2015).  Questions about accessing mental health care or taking medications for mental health reasons were not asked in this study. However, future studies comparing race and sex differences in aging adults, should consider inquiring about access to mental health care and medications taken. 
[bookmark: _Toc38370405]Limitations
Limitations of this study were that one geographical area was used for data collection. Therefore, the results of this study cannot be generalized to other populations. This study was a cross-sectional design without any follow up. Participants were community dwelling but were able to get out of their homes and attend senior center activities, church activities or a fall prevention clinic where recruitment took place. Thus, this was an independently functioning sample. Community dwelling aging adults who are more dependent may have provided different results. Because data were collected in the participant’s home environment, this social interaction may have influenced the participant’s mood and resulted in lower anxiety and depression symptoms. 
[bookmark: _Toc38370406]Conclusion
Current literature demonstrates the presence of significant health disparities in aging adults (Allman et al., 2006; American Society on Aging, 2020; Baker et al., 2003; Hirsch et al., 2006; Park et al., 2010; SAMHSA, 2015; U.S. Department of Health and Human Services, n.d.). This study found differences in function by sex and race but no differences in frailty. Women expressed more fatigue, depressive, and anxiety symptoms, rated their self-rated health lower, had more comorbidities, used more assistive devices and rated their perceived frailty status higher than men in this study. It is possible that women may be more in tuned to minute changes in their physical and mental health status compared to their male counterparts. Another potential explanation is because women live longer than men, these symptoms may be a result of coping with several losses. 
Frailty and functional assessments in aging adults may not be culturally or racially sensitive. Hand grip strength and the TUG test represent functioning which predicts loss of independence (Thorpe et al., 2016). Stronger hand grip in Black aging adults may or may not be a positive feature if it is a result of having larger body mass and a higher BMI, which is known to be associated with chronic comorbid disease conditions. Health disparities should be considered when developing individualized interventions to prevent or delay the onset of frailty. Further examination of function and intra-individual factors according to sex and race are needed for clinicians to tailor interventions that will preserve or improve function and delay or prevent the onset of frailty. 
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[bookmark: _Toc38370409]APPENDIX B:  DEMOGRAPHIC HEALTH FORM
	Participant ID:


	
_____________________________________________

	Age
	_______            
How long (in minutes) does it take you to get to the closest full grocery store from your home? Please keep in mind this may not be the grocery store you shop at. __________ minutes (approximate)

Taking in consideration transportation and time, how difficult is it for you to get to a full-service grocery store? Please circle one: 

	Not difficult at all 
	Slightly Difficult


	Very difficult 

	Extremely difficult




	
Sex:
	
0 = Female 
1 = Male
2 = Transgender 
3 = Other 


	Race:
	1 = American Indian 
2 = Asian
3 = Black 
4 = Hispanic 
5 = Pacific Islander 
6 = White 
7 = Mixed

	
Height:

	
______________________________________________

	Weight:

	_______________________________________________

	
	

	
Marital Status:
Choose the one that best describes your current situation.

     
Are you currently a caregiver to anyone? 


Do you have problems with transportation?

	
1 = Married 
2 = Widowed
3 = Divorced 
4 = Mutual long term relationship with significant other 
5 = Separated 
6= Single



0 = No 
1 = Yes



YES = 1      NO = 0  

If Yes, please explain:     


	



Education level completed

	__________________________________________________

1 = < high school 
2 = High school 
3 = Vocational Training 
4 = Associate degree 
5 = Bachelor’s degree 
6 = Master’s degree 
7 = Doctorate 



	

Income Level
(annually)






Circle one.  
How do you rate your current Health? 

	1 = ≤ $10,000
2 = $ 10,001 – 20,000
3 = $ 20,001 – 30,000
4 = $ 30, 001 – 40, 000
5 = $ 40, 001 – 50, 000
6 = $ 50, 001 – 60, 000 
7 = $ 60, 001 – 70, 000
8 = $ 70, 001 – 80, 000 
9 = $ 80, 001 – 90,000 
10 = ≥ $ 90, 001

	Very good
	Good 

	Poor 

	Very poor





	How do you rate your health compared to others like yourself? 

	
	Better
	As good 

	Poorer 

	Much poorer





	Please select all health devices that you currently use and how often you use them: 

	
	Daily
	weekly
	Only when needed

	· Eye glasses, contacts  
	
	
	

	· Hearing aid 

	
	
	

	· Cane
	
	
	

	· Walker
	
	
	

	· Wheelchair or motorized chair
	
	
	

	· Elevated toilet seat 
	
	
	

	· Grab bars in the shower or bath tub
	
	
	

	· Grab bar next to the toilet 
	
	
	

	· Life line alert or other alarm device
	
	
	

	· Oxygen or any type of breathing apparatus
	
	
	

	· Hand rails inside your home to go up and down stairs
	
	
	

	· Hand rails outside of your home to go up and down stairs (including garage)
	
	
	

	· Hold onto furniture as you walk through your home
	
	
	

	· Other ____________________________
	
	
	

	
Please draw a vertical line below for each question.

An example of frailty is a person who is weak, unable to tolerate exercise, has difficulty managing stressors (the common cold) with at least 1 or more disease conditions such as heart disease and lung disease.  


	
	
Please rate your level of frailty:

   
Very Frail 
No frailty



	
	
Please rate your level of frailty compared to others your age:

   
Very Frail 
No frailty



	
What influenced how you marked your level of frailty compared to others? 







	
What do you do to stay healthy?





	
Rate your comfort level with Technology:    Circle one.                                 
		Very comfortable
	Somewhat comfortable
	Moderately comfortable 

	Not 
comfortable 
at all





	

Rate your fear of losing the ability to drive:      Circle one.                                              
	
	Not afraid at all
	Somewhat afraid
	Moderately afraid  

	Very afraid



 

	


Please write the 5 things that you are most concerned about losing as you age. The number 1 is what you are most concerned about: 
1. ________________________________

2. ________________________________

3. ________________________________

4. ________________________________

5. ________________________________

6. ________________________________

7. ________________________________

8. ________________________________
Examples of losses:  
Loss of loved ones and friends 
Loss of a career to retirement 
Loss of abilities to walk, hear, see, get to the bathroom in time, cook, read, participate in sports, drive, balance a check book, pay bills, etc. 







	Medical Problems – please circle ones that you have / had

	Heart attack – myocardial infarction 

	Heart failure 

	Decreased circulation in your legs 

	Stroke: cerebrovascular disease or TIA (“mini stroke”)

	Dementia – any type (Alzheimer’s, vascular, lewy bodies)

	COPD: Chronic Obstructive Pulmonary Disease 

	Connective tissue disease: autoimmune disorders (Lupus), Marfan’s syndrome 

	Peptic Ulcer disease or history of an ulcer bleeding (stomach or intestines)

	Liver Disease: 
Severe disease: cirrhosis, portal hypertension with history of variceal bleeding
Moderate disease: cirrhosis and portal hypertension but no variceal bleeding 
Mild disease: chronic hepatitis or cirrhosis without portal hypertension 


	Diabetes: 
Uncomplicated 
With end-organ damage: neuropathy, retinopathy, “brittle diabetes”, or nephropathy (kidney involvement)

	Tumor: (do not check if more than 5 years from diagnosis)
Without metastasis
Metastatic solid tumor

	Leukemia 

	AIDS (do not check if HIV positive without AIDS)

	
Medication List (Prescription)


	Name                                                  Dose                                            How often?


	Aspirin                                                   81 mg                                                 Once a day

	

	

	

	

	

	

	

	

	

	

	

	

	






	Over the counter medicines / herbals/ supplements       (Only the ones you take regularly) 
                                     

	Over the counter medicines / herbals/ supplements                                              
	Dose
	How often?

	Vitamin D                                                 2,000 IU                                       Once a day

	

	

	

	

	

	

	

	



	Please check the vaccines below that you have received. 


	· Pneumonia vaccine 
	· Hepatitis B vaccine 

	· Herpes Zoster (Shingles) vaccine 
	· Hepatitis A vaccine

	· Flu vaccine annually (yearly)
	· Measles, Mumps, Rubella booster or titer

	· TB skin test 
	· Meningitis vaccine

	
	





[bookmark: _Toc38370410]APPENDIX C:  LIFE-SPACE QUESTIONNAIRE
Interviewer: “I am interested in all the places that you have been within the last 3 days. 

1. During the past 3 days, have you been to other rooms of your home besides the room where you sleep?                                                                                                             Yes       No  
2. During the past 3 days, have you been to an area immediately outside your home such as your porch, deck or patio, hallway of an apartment building, garage?                        Yes       No  
3. During the past 3 days, have you been to an area outside your home such as a yard, courtyard, driveway, or parking lot?                                                                                      Yes       No  
4. During the past 3 days, have you been to places in your immediate neighborhood, but beyond your own property or apartment building?                                                          Yes       No 
5. During the past 3 days, have you been to places outside your immediate neighborhood but within your town or community?                                                                        Yes       No 
6. During the past 3 days, have you been to places outside your immediate town or community?               										     Yes       No
7. During the past 3 days, have you been to places outside of your county? 
										     Yes      No  
8. During the past 3 days, have you been to places outside the state of North Carolina? 
										      Yes       No 
9. During the past 3 days, have you been to places outside the southeast region? 
										     Yes       No
[bookmark: _Toc38370411]APPENDIX D:  TIMED UP AND GO TEST
Name:___________________________  Date:_______
Instruct the patient:
When I say “Go,” I want you to: 
1. Stand up from the chair. 
2. Walk to the line on the floor at your normal pace. 
3. Turn. 
4. Walk back to the chair at your normal pace. 
5. Sit down again.
On the word “Go,” begin timing. Stop timing after patient sits back down. 
Record time in Seconds: __________________________________________
An older adult who takes ≥12 seconds to complete the TUG is at risk for falling.

Observe the patient’s postural stability, gait, stride length, and sway. Check all that apply: 
 Shuffling 							 En bloc turning 
 Not using assistive device properly			              Slow tentative pace 
 Loss of balance 						 Short strides 
 Little or no arm swing 					 Steadying self on walls 










[bookmark: _Toc38370412]APPENDIX E:  FATIGUE – SHORT FORM 13A (FACIT-FATIGUE)
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APPENDIX F:  PERSONAL HEALTH QUESTIONNAIRE DEPRESSION SCALE (PHQ-8)
Over the last 2 weeks, how often have you been bothered by any of the following problems? (Place a √ mark in the appropriate box – Only 1 box per question) 
	
	Not at all
	Several days
	More than half the days
	Nearly every day

	Little interest or pleasure in
doing things

	
	
	
	

	Feeling down, depressed, or hopeless

	
	
	
	

	Trouble falling or staying asleep, or sleeping too much

	
	
	
	

	Feeling tired or having little energy

	
	
	
	

	Poor appetite or overeating

	
	
	
	

	Feeling bad about yourself, or that you are a failure, or have let yourself or your family down

	
	
	
	

	Trouble concentrating on things, such as reading the newspaper or watching television

	
	
	
	

	Moving or speaking so slowly that other people could have noticed. Or the opposite – being so fidgety or restless that you have been moving around a lot more than usual
	
	
	
	



[bookmark: _Toc38370414]APPENDIX G:  GENERALIZED ANXIETY DISORDER 7-ITEM (GAD-7) SCALE
Over the last 2 weeks, how often have you been bothered by the following problems? (Place a √ mark in the appropriate box – Only 1 box per question) 
  
	
	Not at all
	Several days
	More than half the days
	Nearly every day

	Feeling nervous, anxious, or on edge

	
	
	
	

	Not being able to stop or control worrying 
 
	
	
	
	

	Worrying too much about different things

	
	
	
	

	Trouble relaxing

	
	
	
	

	Being so restless that it's hard to sit still  

	
	
	
	

	Becoming easily annoyed or irritable 
 
	
	
	
	

	Feeling afraid as if something awful might 
happen  
	
	
	
	



If you checked off any problems, how difficult have these made it for you to do your work, take care of things at home, or get along with other people? 
 
Not difficult at all __________ 
Somewhat difficult _________ 
Very difficult _____________ 
Extremely difficult _________


[bookmark: _Toc38370415]APPENDIX H:   INSTRUMENTAL SUPPORT – SHORT FORM 4A
 Please respond to each item by marking one box per row.
	
	Never
	Rarely
	Sometimes
	Usually
	Always

	
	 Do you have someone to help you if you are confined to bed? 



	
	
	
	
	

	
	 Do you have someone to take you to the doctor if you need it? 



	
	
	
	
	

	
	 Do you have someone to help with your daily chores if you are sick? 



	
	
	
	
	

	
	 Do you have someone to run errands if you need it? 



	
	
	
	
	










[bookmark: _Toc38370416]APPENDIX I:  MINI-COG

ID:_______________ Date:___
Step 1: Three Word Registration
	Version 1
Banana
Sunrise
Chair
	Version 2
Leader
Season
Table
	Version 3
Village
Kitchen
Baby
	Version 4
River
Nation
Finger
	Version 5
Captain
Garden
Picture
	Version 6
Daughter
Heaven
Mountain


____________
Step 2: Clock Drawing










Step 3: Three Word Recall
Word List Version: _________ Person’s Answers: ___________________ ___________________ _______________

[bookmark: _Toc38370417]APPENDIX J:  DATA COLLECTION AND CODEBOOK
Table A 
Data Collection Tool and Codebook 
	Variables 

	Type 
	Description 
	Label 
	Value 
	Level of Measure 

	Demographic Variables 


	Age 

	Numeric 
	Date of birth
	Age 
	Number 
	Continuous

	Location

	Numeric 
	Residential zip code

	ZC
	1 = Rural
2 = Urban
	Categorical

	Sex 
	Numeric 
	Gender of individual 
	Sex
	F=0, M=1
	Dichotomous

	Race 

	Numeric 
	Ethnicity
	Race
	1 = American Indian 
2 = Asian
3 = Black 
4 = Hispanic 
5 = Pacific Islander 
6 = White 
7 = mixed

	Categorical 

	Marital Status 

	Numeric 
	Relationship status
	MS
	1 = Married 
2 = Widowed
3 = Divorced 
4 = Mutual long term relationship with significant other 
5 = Separated 


	Categorical

	Educational Level 

	Numeric 
	Level of completed education 
	Ed. 
	1 = < high school 
2 = High school 
3 = Vocational Training 
4 = Associate degree 
5 = Bachelor’s degree 
6 = Master’s degree 
7 = Doctorate 

	Categorical 

	
Income Level 

	

Numeric 
	
Annual income pre-taxed 
	
Income
	

1 = ≤ $10,000
2 = $10,001 – 20,000
3 = $20,001 – 30,000
4 = 30, 001 – 40, 000
5 = 40, 001 – 50, 000
6 = 50, 001 – 60, 000 
7 = 60, 001 – 70, 000
8 = 70, 001 – 80, 000 
9 = 80, 001 – 90,000 
10 = ≥ 90, 001
	

Categorical 

	Height 

	Numeric 
	Inches 
	Ht
	Number
	Ratio

	Weight 

	Numeric
	Pounds of mass
	Wt 
	Number
	Ratio

	Body Mass Index 

	Numeric
	Height to weight ratio 
	BMI
	1 = <18.5 
2 = 18.5 – 24.9
3 = 25 – 29.9 
4 = 30 – 34.9 
5 = 35 – 39.9 
6 = ≥ 40 

	Categorical 

	Self-rated Health 
	Numeric 
	
	SRH
	1= Very good
2 = Good 
3 = Moderate 
4 = Poor
5 = Very poor

	Categorical 

	Assistive Devices 
	Numeric 
	Total number of assistive devices used by participant

	AD
	
	Continuous

	Ranked Losses 
	Numeric
	Top 5 losses ranked 
	Loss
	1 = Loved ones 
2 = Career 
3 = Physical abilities 
4 = Sensory impairments 

	Nominal

	Medications 

	Numeric 
	Number of prescription medications (self-reported) 
	Med
	
	Continuous

	Physiological variables 


	Physical Function 

	Numeric 
	Timed Up and Go Test 
	TUG 
	Numeric 
	 Interval 

	Comorbidities 

	Numeric weighted
	Comorbidity Index 
	CCI
	Numeric  
	Interval 

	Fatigue 

	Numeric
	PROMIS Fatigue FACT v. 13a scale 
	FAC
	Numeric 
	Ordinal

	Psychological variables 


	Depression 

	Numeric
	PHQ-8
	PHQ
	0 = None 
1 = Mild 
2 = Moderate 
3 = Moderately severe 
4 = Severe

	Categorical 
Or raw score was ordinal

	Anxiety
 
	Numeric
	GAD-7 
	GAD
	0 = None 
1 = Mild 
2 = Moderate 
3 = Moderately severe 
4 = Severe 

	Categorical or raw score was ordinal

	Social Support
 
	Numeric 
	Instrument support

	SS


	Numeric
	Ordinal 

	Environmental challenges 
	Numeric
	Mileage to grocery
	Mile
	Numeric
	Scale 

	
Dependent Variables


	LSC 
	Numeric
	Life-Space Questionnaire
	LSQ
	Numeric
	Scale (interval)

	Frailty
	Numeric
	Visual Analog Scale
	VAS
	Numeric
	Scale (interval)
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Table 1

Demographics (N = 72)
Variable M(SD) Range
Age 69.9 (8.5) 56-96
BMI 307 (7.3) 17-54
Time to get to nearest full-service 3.5 (L.1) 4-60

‘grocery store (minutes)

Frailty 302(3.2) 0-10
Frailty compared to Others 3.03 (3.14) 0-10
Sum of comorbidities 1.05(96) 0-4

Sum of assistive devices 37927 1-12
Social Support 140 (5.6) 4-20
Fatigue (FACIT) 235 (93) 11-58
Depression (PHQ-8) 3.07(43) 0-20
Anxiety (GAD-7) 333(4.7) 0-18
LSC LSQ) 12.1 (1.4) 9-17
TUG (seconds) 139 (69) 0-45

BMI =Body Mass Index, FACIT = Functional Assessment of Chronic Iliness Therapy  Fatigue,
PHQ-8 = Personal Health Questionnaire Depression Scale, GAD-7 = Generalized Anxicty
Disorder T-item, LSC = Life-space Constriction, TUG = Timed Up and Go test.
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Table 2

Intercorrelations Between Variables (N

Variable 1T 2 3 4 5 6 7 8 9 10
1ss S 28 024 -165 -126  -097  -191 164 041 045
2. Minutes - 208 354% 405%* 447 368** 330%*  267* 196
3. Comorbidities - o231 136 095 342 045 274% 359

4. Fatigue - 679%*  G4axx 256* 207 126 -069
5.PHQ-8 - 668** 125 305% 140 104
6.GAD-7 - 142 210 020 268
7.AD - 051 504%% 042
8.LsC - 151 -030
9.TUG - 155

10. Frailty -

SRH, self-rated health; AD., assistive devices; TUG, Time Up and Go; GAD-7, Generalized Anxiety Disorder;
PHQ-8, Patient Health Questionnaire; SS, Social Support; LSC, Life Space Constriction. *p <.05; **p <001
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Table 3

Regression Analyses

Life-space constriction TUG Self-reported frailty
Variable Model 1P Model2p Model3p  Model4p  Model 5B Model 6 p
Minutes 386% 330% 133 007

ss 266% 274% 003 -013

Fatigue 043 17 038 143 186
Comorbidities 027 -002 084 239 282%
Depression 262 275 107 069 035
Anxiet 030 -061 -200 087 058
Assistive -084 -166 493%% 157 103
devices

LsC 160 -156

TUG 056

R 179 099 277 343 248 m

F 7420 1447 2,598 3805 2120 3.099%

S5 = social support; LSC = Life-space constriction; TUG = Timed Up and Go. *p< 05, **p< 01
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Table 1

Demographics (N
Variabl Black White Female Male
e (1=34) (1=38) (1=50) (n=22)
M(SD) M(SD) » M(SD) M(SD) »
Age 682 (87) 715 (82) 10 697 (84) 706 (9.7 688
BMI 327 (8) 29 (62 03 31 (74) 299 (73) 557
Black White Female Male
1 (%) 1 (%) X 1 (%) PECD) X
Education:
« =HS 24 (1% 8 (21%) <001 24 (48%) 8 (36%) 511
. >HS 10 (29%) 30 (79%) 26 (52%) 14 (64%)
Income:
<$10,000 - 33 (97%) 21 (55%) 39 (78%) 15 (68%)
$50.000 <.001 444
$50,001 — 1 (3% 9 (24%) 7 14%) 2 (14%)
$90.000
>$90,001 0 8 Q1% 4 (8% 4 (18%)
Marital status:
* Married 5 18 (47%) 007 13 (26%) 10 (45 175
*  Widowed,
Divorced, 29 20 (53%) 37 (74%) 12 (545%)
single,
separated
SRH = good 20 (853%) 34 (895%) 4287 41 (82%) 22 (100%) 029F

Xp = Chi Square p value; BMI = Body Mass Index: SRH = Sel-reported health: T = Fisher's exact test
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Table 2

Mean Score Differences by Race and Sex

Race Sex
Black White P Females  Males »
(=34 (n=38) (n=50) (n=22)
M SD M SD
Individual Buoy 12028 3526 297 42@nH 3 @D 08
o Assistive
Devices
Intraindividual
o Depression 35@45) 27(42) 458 3647 18 28 102
o Ansiety 3.9(52) 2842 302 4 (G 2 (4 066
o Fatigue 23488 236098 940 2457102 212 (63) 170
o Comorbidiies 23488 24 (O8) 940 11(91) 96 (1) 558
Function
« HG 542(153) 47 (02) .09 44 (138) 66 (182) <001
. TUG 17 (4 11464 001 142(76) 132 49) 576
Frailty
o Selfreport  322(34)  286(298) 629 338312 224 () 161
o Comparedto 33.1(345) 281(288) 512 36 (303) 182 (1) 028
Others

HG = Hand grip; TUG = Timed Up and Go
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Table 3

Regression Analyses for Function and Frailty

HG TUG Self-reported frailty
Variable Model 1P Model2p  Model 1 Model2p Model 1 Model 2B
Age 182 310% 176

Sex -558 161 068

Race 737 -493%* 036

Assistive Devices -170 388 152
Comorbidities 039 056 282%
Fatigue -006 072 105
GAD-7 048 233 085
PHQ-8 -004 205 001
R? 358 387 275 475 063 241
F 12.663%%  4.973* 814%™ 6794** 1524 2503

GAD-7 = Generalized Anxiety Disorder-7; PHQ-8 = Patient Health Questionnaire-§

p< 05, %% < 001
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Please respond to each question or statement by marking one box per row. During the past 7 days.
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