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Abstract

:

The benefits of physical activity on health are widely known. However, the impact of physical activity on aging-in-place at home for older adults is unclear. Focusing on older adults who recently moved from home to a senior-living facility, this research explored the impact of walking on the ability to age-in-place. Data were collected through a questionnaire survey completed by residents in 12 assisted-living facilities in Houston, Texas. Controlling for significant personal factors, ANOVAs were applied. Non-Hispanic White older adults (N = 124) who used canes or no aids and engaged in 30 min to 1 h of walking per occurrence were able to remain in their homes for an average of 17.84 years after age 65, 1.85 years longer than their counterparts who walked less than 30 min per occurrence. Those who walked for more than an hour per occurrence remained at home for 22.71 years on average, 6.72 years longer than their counterparts (p ≤ 0.05). Engaging in neighborhood walking may help older adults maintain more years of aging-in-place at home. The findings have a direct impact on both public health programs and community design and planning strategies promoting aging-in-place.
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1. Introduction


Aging-in-place at home has been widely preferred because institutionalized senior living is generally expensive and separated from the community at large [1]. Unfortunately, empirical evidence on the determinants of aging-in-place at home is limited. While engaging in moderate physical activity, such as walking, has been shown to benefit health and promote access to services, its subsequent impact on the ability of older adults to stay at home has been largely ignored. In the wake of the impact of COVID-19 on lifestyles, sedentary living has been viewed as a new pandemic [2]. It is a matter of urgency to promote active living in older adults for health and enhanced independence.



1.1. Population Aging and Aging-in-Place at Home


The number of older adults (65 years and older) has increased at an accelerating rate in many countries. Projections suggest there will be 95 million older adults in the United States in 2060 [3]. Many older adults experience declining health and require more healthcare services than other population groups. As a result, escalating healthcare costs are one of the major challenges facing aging societies. In 2017 in the U.S., the cost of living in long-term care institutions accounted for 10% of total costs for health care, whereas home health care accounted for 3%, less than one-third of long-term care [1]. By enabling older adults to live at home longer, the financial demands on society for institutional long-term care can be reduced.



More than three-quarters of people age 50+ preferred remaining in their current residences for as long as possible [4]. Compared with their institutionalized peers, older adults aging-in-place at home in a traditional community setting generally have better opportunities to retain their accumulated social networks, preferred lifestyles, autonomy, and self-esteem [1]. They have a higher quality of life and better clinical outcomes (e.g., reduced hospitalization, odds of death, falls and emergency department visits) than residents in senior-living facilities [5]. The reasons to move to a senior-living facility are generally associated with age-related declines in health and ability to care for themselves and their home.




1.2. Physical Activity for Health and Aging-in-Place


Appropriate physical activities benefit health and can slow or delay functional declines in later life [6]. Compared with people with sedentary lifestyles, those who engage in regular physical activities have stronger joints and muscles and less risk for cardiovascular and metabolic diseases, obesity, falls, cognitive impairments and osteoporosis [7]. In people with functional limitations, engaging in physical activity helps them regain normal functioning and delays the onset of disability. Regarding mental health, many older adults have depressive symptoms, including 11% of older Americans [1]. Depression may contribute to dementia and Alzheimer’s disease and result in relocation from home to a senior living facility. Engaging in physical activity contributes to the mental well-being of older people by improving their self-efficiency and providing opportunities to meet others [8]. Engaging in outdoor physical activities also provides the opportunity to access nature, which helps to reduce the risk of depression [9].



Walking has been found to be the most popular type of physical activity among older adults, for whom gym-based exercise or other vigorous or structured activity programs may be difficult to adopt or sustain [10]. Engaging in regular walking reduces health risks and all-cause mortality in elderly populations [11]. Time spent walking and the frequency of going out have been found to be positively associated with reduced costs of cumulative long-term care [12]. Walking can be added to one’s daily routine and does not require special equipment or training. As age increases, the geographic radius of daily-living activities generally diminishes, and many spend the majority of their day at home. Walking is more convenient in proximate neighborhood environments.



Those living in neighborhoods with less socioeconomic deprivation or social disorder have been found to walk more [13]. Supportive neighborhood environments have been shown to promote elderly resident walking and independence [14]. Specific items significant to older adult neighborhood walking include the presence and condition of sidewalks, routes and destinations for walking, seating areas, and safety from traffic and crime [15,16,17]. Moreover, walking behavior can be recreational or utilitarian. Community-residing older adults living in urban areas were more than twice as likely as their suburban counterparts to walk to utilitarian facilities and reside longer in their homes [18]. Based on objective environmental data from geographic information systems and environmental perception data collected through a survey, our previous study found that walking-friendly environments at the neighborhood and residential-lot levels promoted aging-in-place [19]. Walkable environments, wide side areas on residential lots, and destinations for walking in neighborhoods promoted older resident ability to age-in-place at home. However, the differences in aging-in-place according to the frequency or duration level of walking behavior are unclear.



Addressing the knowledge gap, this research aims to explore the differences in aging-in-place duration as it relates to level of walking frequency or duration. We hypothesized that older adults who walk more frequently or for a longer duration per occurrence would maintain more years of aging-in-place at home. Focusing on older adults, who recently moved from home to a senior-living setting, data on aging-in-place at home and walking were collected and compared.





2. Materials and Methods


2.1. Theoretical Framework


The conceptual framework of Using Environments to Promote Aging-in-place at Home through Physical Activity (UEPAH) was used in this study to conceptualize the multilevel determinants of aging-in-place at home [19]. UEPAH links aging-in-place to physical activity, contributions of physical activity to health and service accessibility, and environmental support for physical activity. It recognizes that aging-in-place at home results from the reciprocal interactions among personal, social, and behavioral forces in an environmental context. Neighborhood walking was measured by frequency and duration per walking event to examine the differences in aging-in-place at home.




2.2. Measurements and Questionnaire


Aging-in-place at home was calibrated by the number of years that an older adult lived in his/her community dwelling after age 65 and before moving to a senior-living facility. This move is considered the closure of his/her residence in a traditional community setting. Sixty-five is the age required for becoming eligible for most senior social programs in the U.S. and can be viewed as the age of starting life as an older adult. Walking frequency was identified at three levels: less than once per day, once per day, or more than once per day. The duration per occurrence was classified at three levels: less than 30 min, 30 min to one hour, or more than one hour.



Incorporating questions focusing on active living and healthy aging, a questionnaire was developed. Regarding the questionnaire, the first part focused on participant demographic information, including age, years of residency in a senior-living facility (time interval between the survey and participant aging-in-place at home), gender, race, education, previous status of IADLs (instrumental activities of daily living), mobility (categorized by equipment used for walking, including wheelchair, walker, cane, or no aids), home ownership, home building type (single-family house or not), income, and living arrangement (alone or not) before moving to a senior-living facility (see Table 1). Retrieved from a recent version of the IADL questionnaire originally developed by Lawton and Brody (1969), eight IADL items were included in this research, including using the telephone, shopping, preparing meals, housekeeping, using transportation, taking medication, managing finances, and walking in one’s room [20,21]. These represent the key life tasks that people need to manage in order to live independently. Focusing on the intent of this research, the second part asked questions about one’s walking behavior and sense of social cohesion in their previous neighborhood. The variable social cohesion was derived from five reported items regarding neighbor relationships that were developed by Sampson et al. (1997) and demonstrated acceptable reliability [22]. Questions regarding the built environment near home were also included in the survey, and the findings on environmental support for aging-in-place were reported in another article [19]. This questionnaire was refined after a pilot survey in an assisted-living facility in Texas to ensure its quality.




2.3. Data Collection


Focusing on those who were no longer living in a traditional neighborhood setting, this research collected survey responses from residents who had relocated to senior-living facilities. As such, there are possible confounding variables such as current level of care and facility management policy. In order to control for these variables, this research collected data from one type of senior-living setting, assisted living facilities. The target population of research was older adults who were unable to maintain independent living and relocated to senior-living facilities. Residents in independent-living facilities were not included since these facilities normally represent choices by independent older adults. Residents in skilled nursing homes were also not recruited due to the potential health issues and lack of competence regarding answering survey questions.



The research team contacted one of the largest senior-living organizations in Texas in order to ensure a relatively large sample size. At the time of the survey, this organization had 11 assisted-living facilities in Houston. Similar management policies were applied in these facilities, and they were contacted to request participation in the survey. To enlarge the sample size, five additional assisted-living facilities near Houston (in the cities of College Station, Bryan, or Brenham) were also contacted for the survey. Prior to recruitment, approval was obtained from the institutional review board at the researchers’ university.



Of the 16 potential facilities, 12 agreed to participate. All of the residents living in these facilities were invited, and those who were willing to participate and available to complete a survey were included for screening. Based on resident health care records, facility caregivers screened the participants to verify their cognitive competence for answering survey questions, and those who passed the screen were included in the survey. Staff confirmed that these participants were able to understand the questions and provide clear responses and had no known cognitive impairment at the time of survey. Retrospective surveys were distributed to these cognitively competent residents, and 212 completed the questionnaire. All participants provided written informed consent. These surveys were administered as a small group activity or in individual interviews, if participants had difficulty reading or writing. The response rates ranged from 20% to 30% by facility, and the numbers of participants ranged from 14 to 25 per facility. Participants were asked about their walking behavior in their previous neighborhoods. Clearly written and verbal instructions were included in the survey administration to instruct participants to focus on the time and locations where they lived the longest after age 65 and before moving to a senior-living residence.



Of the 212 survey participants, 167 were local and had moved from traditional community dwellings in or around the city of Houston. In order to control for possible confounding variables such as the impact of weather conditions on walking behavior, this research focused on the subgroup of 167 Houston residents. Houston’s climate has been classified as a humid subtropical climate. August normally ranks as the warmest month with an average temperature of 99 °F (37 °C) and January is the coldest month with an average temperature of 60 °F (16 °C) [23]. Rainfall is ample, and the monsoon season is from May to October. For older adults, November to February is relatively pleasant for walking outside compared with the summer and the rainy season.



Of the 167 participants, the average age was 85.16 years at the time of the survey, and the average length of senior-living institutional stay was 2.5 years. Their average duration of aging-in-place at home was 17.66 years. More than three-quarters (78.6%) were female, and 91% had completed high school or higher education. During aging-in-place at home, 58.1% had resided with others, 79.6% had owned their homes, and 76.2% had lived in single-family houses; their annual incomes had averaged between USD 30,000 and USD 40,000. Regarding their previous IADLs while living in community-dwellings after age 65, the mean was 3.3 out of 4, representing a high level of competence. More than three-quarters of them (81.5%) had a used cane or no aids while walking and reported high levels of neighborhood social cohesion (averaged to 3.32 out of 4) (Table 1).



The issue of recall difficulty has been carefully examined. Previous empirical studies have shown that the length of time for a valid recall of one’s living environment and long-term behavior is up to 10 years in adults, which is well beyond the average of 2.5 years of institutional residency among the participants in this research [24,25]. Moreover, the length of institutional residency (from 1 month to 14 years) was tested and found insignificant in bivariate tests regarding aging-in-place at home. Further, no systematic differences in the study variables were found according to the length of institutional residency.



The average of 17.66 years of residence in one’s own home is considered long enough for people to establish habitual behavioral habits and lasting memories about their neighborhood walking, which were the foci of this research [26]. Instead of using typical walking questions focusing on a specific time period such as the past week, we framed this portion of the survey to capture general walking habits with three questions: “I liked to walk in my previous neighborhood” (Likert-type scale); “How often?” (three ordinal categories); and “How long per time?” (three ordinal categories).



Regarding long-term physical activity, Blair and colleagues collected data on 451 adults’ recall and found the recalled data were reliable and that a respondent’s recall interval (from one to ten years) did not influence recall accuracy [24]. This study found that women recalled all types of activities more accurately than men. Among the women participants, correlations between the baseline data and the recalled data (captured 5 times, after 1–2, 3–4, 5–7, 8–9, 10 years from the baseline) were significant at 0.05 in most items. This finding further supports the validity of our survey data since more than three-quarters of the participants were female. Regarding the influence of age, a long-term recall test with 40 young (mean age = 26 years) and 40 older adults (mean age = 70 years) confirmed a lack of age differences in long-term memory [27]. Specifically, regarding one’s moderate activities, respondents’ recall on walking and hiking achieved a high level (r = 0.75) of accuracy.



This type of retrospective survey has several important benefits including more complete data, lack of drop-out problems, reduced participant burden, and lower research cost and/or time. For example, a study by Raidl and colleagues reported receiving zero incomplete responses for their retrospective survey, compared with 15–16% from their pre- and post-surveys [28]. Retrospective surveys have been used successfully to measure various outcomes from determining behavior changes in disinfection for COVID-19 and drug prevention to measuring predictors of overall survival in elderly cancer patients [29,30,31]. Although a longitudinal study design could have provided more accurate assessments, we believe that our survey results hold sufficient validity for the purpose of this study.




2.4. Data Analysis


Years of aging-in-place at home were compared among participants who reported different levels of frequency or duration of neighborhood walking. The Statistical Package for the Social Sciences (SPSS, version 22.0) was applied in data analysis. Aging-in-place at home was counted in years by subtracting 65 plus the number of years staying in senior-living facilities from one’s age at the time of survey. The distributive normality of data was tested with normality plots and histograms. Firstly, personal and social variables were analyzed by ANOVA to identify variables significant to aging-in-place at home (p ≤ 0.05, two tailed). Secondly, after controlling for the personal and/or social variables identified as being significant in the first-level tests, additional ANOVA tests was performed to compare the years of aging-in-place at home among participants with different levels of walking frequency or duration. The homogeneity of variance was tested to ensure there was no significant variance difference among sample groups.





3. Results


3.1. First-Level Analysis on Personal and Social Variables


Of the 167, 78% were female, and 89% were non-Hispanic White. The majority of them used canes or no aids while walking, but 18% were wheelchair or walker users. Based on the first-level analyses, non-Hispanic White participants (N = 152) had moved from home to a senior-living facility 4.49 years earlier than participants of other races (N = 15) (p = 0.03) (Table 2). Wheelchair or walker users had marginally significantly longer durations of aging-in-place at home than participants who used canes or no aids while walking (p = 0.07). There were no significant differences in aging-in-place at home between female and male participants or among the participants with different levels of IADLs, education, income, social cohesion, or types of community-dwelling or living arrangement. In order to statistically control for the significant influence of race on aging-in-place, the second-level analyses majorly focused on the 152 cases of non-Hispanic White participants. Data regarding the 15 participants of other races were also analyzed.



Before analyzing the difference in aging-in-place by walking behavior, the first-level analyses focusing on personal and social factors were re-conducted using the data set of non-Hispanic White participants. In this data set, the marginally significant difference in aging-in-place at home by mobility still existed (124 used canes or no aids and 28 used wheelchairs or walkers while walking, p = 0.07). The influences of other personal and social factors on aging-in-place were confirmed to be insignificant. In order to statistically control for the influences of both race and mobility on aging-in-place at home, the final analyses focused on the 124 cases of non-Hispanic White participants who used canes or no aids while walking. In the data set of participants with other races, no significant difference in aging-in-place was found by mobility or other personal or social factors.




3.2. Differences in Aging-in-Place by Neighborhood Walking Behavior


Of the 124 non-Hispanic White participants who used canes or no aids while walking, the average duration of aging-in-place at home was 16.75 years. Their average age was 84.46 years at the time of the survey, and the average length of senior-living institutional stay was 2.77 years. More than three-quarters of the participants were female (77%) and had completed high school or higher education (91%). During aging-in-place at home, more than half (58.9%) had resided with others, 79% owned their homes, 74.6% lived in single family houses, and their annual income was averaged between USD 30,000 and USD 40,000 U.S. dollars. Regarding their previous IADLs while living in community-dwellings after age 65, the mean was 3.4 out of 4, representing a high level of competence. They also reported high levels of neighborhood social cohesion (average 3.4 out of 4) (see Table 1). Among these participants, those who engaged in neighborhood walking for at least 30 min per occurrence had remained in residence at home an average of 1.85 years longer than their counterparts who had walked for less than 30 min per occurrence (p = 0.02) (Table 1). Those who had walked for more than one hour per occurrence had remained in residence at home for an additional 4.87 years (p = 0.05). The frequency and duration of walking were positively related (p = 0.03). There was a trend that participants who walked more frequently had maintained more years of living at home, but the differences were not statistically significant (p = 0.98).



Regarding the 15 participants who were not non-Hispanic White, the average duration of aging-in-place at home was 21.71 years. At the time of survey, their average age was 88.57 years, and the average length of senior-living institutional stay was 0.99 years. A total of 11 of them were female (79%), and 12 had used canes or no aids (86%) while walking in previous neighborhoods. The mean of their previous IADLs was 3.5 out of 4. During aging-in-place at home, 9 of them had resided with others (64%), and 13 had annual incomes between USD 20,000 and USD 50,000 U.S. dollars (85%). The majority completed had high school or higher education (78%), lived in single-family houses (93%), and owned their home (86%) and reported high levels of social cohesion (averaged to 3.29 out of 4). Among the 15 participants, no significant differences in aging-in-place duration were found by the factors of walking frequency (p = 0.54) or duration (p = 0.50).





4. Discussion


Findings of this research confirm previous research regarding the influence of physical activity on older adults and highlight the impact of neighborhood walking on aging-in-place at home. In non-Hispanic White older adults who used canes or no aids while walking, those who had engaged in 30 min to 1 h walking per occurrence remained in residence at home an average of 17.84 years after age 65 and relocated to a senior-living facility at the average age of 82.84 years, 1.85 years later than their peers who had walked less than 30 min per occurrence; those who had walked for one hour or more per occurrence had remained in residence at home even longer and relocated at the average age of 87.71 years (p ≤ 0.05). However, in the small group of participants other than non-Hispanic White, no significant difference in aging-in-place duration was associated with their neighborhood walking behavior.



4.1. Neighborhood Walking


Engaging in a longer duration of neighborhood walking helped older adults to maintain more years of aging-in-place at home. Compared with a 15 min’ walk, walking for more than 30 min per occurrence might help older adults to gain health benefits from physical activity and delay age-related health decline. An ideal exercise program for older adults should be of sufficient volume and duration in order to achieve maximal benefits [32]. It has been suggested that older adults should briskly walk for at least 30 min a day and 5 days a week, if abilities and conditions allow [33]. A small group of participants had walked for more than one hour per occurrence and maintained living in their community dwellings for an average of 22.71 years after age 65, which was 6.72 years longer than the average duration of aging-in-place for those who had walked for less than 30 min per occurrence.



Walking for a relatively long duration allows time for people to accomplish daily errands without driving, such as light shopping, banking, or going to a pharmacy, especially in urban areas. There are risks associated with the diminished driving skills of older adults, since vision and cognition tend to diminish with age. The rates of being involved in fatal crashes per distance driven have been found to be significantly higher in older drivers (65+) [34]. A recent report indicated that more than 30% of older Americans either had limited their driving in daytime or given up driving altogether [1].




4.2. Supportive Environmental Factors


From the perspective of community design and planning, if a neighborhood had a grocery store and walkable sidewalks, elderly residents might walk to the store for food and maintain independent living at home. If there were a bus stop within walking distance from one’s home, the resident might access multiple destinations along transit routes without driving. Utilitarian walking and its integration with sophisticated public transit may take more than 30 min or 1 h per occurrence. The integration between walking behavior and good public transportation helps older adults safely and independently access services for daily living, leading to an enhanced ability to remain in residence at home and can be viewed as a corrective behavioral adaptation to age-related ability decrement. Compared with those living in suburban areas, urban residents are more likely to have a grocery store or bus stop within walking distance from their residence and engage in more utilitarian walking and longer residential tenure [18]. To make friendly cities for aging in place, inclusive neighborhoods and technology for older adults have been suggested [35].



Walking for a long duration does not necessarily mean walking for a long distance. The speeds of walking among older adults vary by gender and age group and typically range from 0.60 m/s to 1.00 m/s [36]. Goodan and Tolley (2003) found that active older adults are able and willing to walk up to 500 or 800 m [37]. The areas that an older adult walks around are typically within his or her neighborhood, and if there are interesting things such as beautiful views to see, the older adult may spend more time walking. Neighborhoods were highly rated if residents had choices for diverse walking routes in the neighborhoods [38]. Environmental factors correlated with walking such as destinations or points of interests for walking, friendly routes, completed sidewalks, and landscaped seating areas along the routes are suggested [15,16].



To promote aging-in-place, previous studies have identified the importance of neighborhood environments, places of living other than the home where people can regularly visit, get informed, commune with neighbors, meet friends and make new ones [17]. Neighborhood walkways may not merely work as places for passing through: they support watching, stopping and communicating. Sidewalks or quiet streets near home can be important public spaces, especially for older adults, and can be viewed as environmental motivators and facilitators to neighborhood walking and aging-in-place.



Safety from traffic and crime is a critical concern among pedestrians, especially in older adults [14]. At the neighborhood level, maintaining safety requires multiple strategies, such as the management of traffic speed and volume, good lighting along streets and sidewalks, and visual and police surveillance. Regarding external threats and stressors, older adults typically feel more vulnerable than young adults [15]. Their perception of neighborhood safety can be a determining factor in making decisions about whether or not to walk and how long they would like to walk.




4.3. Personal and Social Factors


Regarding the differences in duration of aging-in-place at home by personal or social factors, non-Hispanic White participants were found to have significantly fewer years of aging-in-place than participants of other races. The possible reasons may be associated with varied cultures of senior living in different racial or ethnic groups. In the small group of participants of other races, both neighborhood walking behavior and other personal or social factors were insignificantly related to the duration of aging-in-place at home. Since the sample size of this group was small, more research is needed to investigate the determinants of aging-in-place in older adults who are not non-Hispanic White.



No matter what race or ethnicity a participant might represent, the final analysis found no significant differences in aging-in-place duration due to gender, education, IADLs, self-reported health, income, social cohesion, living arrangement, or community-dwelling building type. The possible reasons may be related to the generally high levels of health, competence, and mobility in these participants. Their previous IADLs were at a high level, and the majority of them had no physical or medical problems that limited their walking. Compared with people of the same age, they had received a better education and thus were more likely to have knowledge of health and services. They also had relatively high incomes and strong social cohesion with neighbors and thus were more likely to purchase services or receive support from neighbors for aging-in-place. Regarding gender differences, it has been found that elderly men were more likely to feel lonely and depressed, whereas elderly women reported more need for environmental and health support [39]. As the majority (78%) of participants in this research were female, more research is needed to investigate the influence of neighborhood walking on aging-in-place at home for elderly men. Regarding living arrangements, older people who had lived with others may have had more opportunities to be accompanied while walking, which may have facilitated their neighborhood walking and aging-in-place. However, these data were not gathered in this research, and this topic would benefit from more investigation.



In non-Hispanic White participants, compared with their peers who used canes or no aids while walking, wheelchair or walker users were found to have remained in residence at home for more years. Although the differences were marginally statistically significant, there was a clear trend. This may have been associated with access to services from local communities or government offices for people with disabilities or their comfort level with the adaptations they had learned in the context of their home environments. More research is needed to investigate the determinants of aging-in-place at home among wheelchair or walker users.



In the 124 non-Hispanic White participants, significant differences in the duration of aging-in-place at home were found relative to different walking behaviors instead of personal or social factors. This confirms the widely accepted ecology theory of aging, which points out combinations of personal, social, environmental and behavioral factors as determinants of one’s optimal level of functioning and independence [40].




4.4. Implications


There was a 6.72-year difference in the duration of aging-in-place at home between older adults who walked for more than an hour per occurrence and those who walked less than 30 min. The increased quality of life and reduced health care costs in the 6.72 years suggests that public health programs and environmental strategies should be considered together with traffic management and police surveillance for safety. Environmental strategies encouraging and supporting older adults to engage in relatively long durations of walking (e.g., more than 1 h) need special attention, such as providing destinations for utilitarian walking, choices of diverse walking routes, completed sidewalks, and seating along the routes.



Since physical activity habits are largely established in childhood, the programs and strategies should be friendly to both children and older adults [41,42]. Along with personal and social factors, a stable environmental context is critical to establishing physical activity habits [41]. Middle-aged people (age 50–64) will also benefit from neighborhood walking since it is easier to promote health before starting life as an older adult and thus to be better prepared for aging-in-place at home [43].



This study has limitations. The significant differences in aging-in-place duration identified in this research were limited to older non-Hispanic White residents who lived in or around Houston and used canes or no aids while walking. Their health, competence, and mobility were at relatively high levels. Studies involving people with lower levels of health or mobility (e.g., wheelchair or walker users), other races or ethnicities, and people in other locations are needed. To reduce research bias, future studies should collect data in other types of senior-living setting such as independent-living and nursing home facilities. Specific attention should be paid to the influences of gender and living arrangement on aging-in-place.





5. Conclusions


Supporting older adults to engage in neighborhood walking may help them better maintain health and access to services, thereby leading to more years of aging-in-place at home. The research findings have direct impacts on both public health programs and community design strategies promoting aging-in-place. Implications from the findings are meaningful in both practice and policy development, leading to fiscal benefits to both individuals and societies.
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Table 1. Characteristics of Participants.






Table 1. Characteristics of Participants.





	

	

	
Group 1

	
Group 2

	
Group 3






	

	

	
Sample size




	

	

	
167

	
152

	
124




	
Variable

	
Coding or measure

	

	
Mean

	




	
Age

	
number in year

	
85.16

	
84.89

	
84.46




	
Senior-living institutional stay

	
number in year

	
2.5

	
2.67

	
2.77




	

	

	
Percentage




	
Gender

	
0: men

	
21.4

	
21.7

	
23.4




	
1: women

	
78.6

	
78.3

	
76.6




	
Race

	
0: non-Hispanic White

	
90.5

	
100

	
100




	

	
1: others

	
8.9

	
0

	
0




	
Mobility

	
12: used walker or wheelchair

	
18.5

	
18.4

	
0




	

	
34: used cane or no prosthetic

	
81.5

	
81.6

	
100




	
Previous IADLs

	
33: level 3 or lower

	
40.5

	
38.8

	
37.1




	

	
40: level 4

	
59.5

	
61.2

	
62.9




	
Education

	
1: grade school or less

	
9.1

	
8.1

	
9.0




	

	
2: high school

	
50.6

	
49.0

	
49.2




	

	
3: college

	
27.4

	
29.5

	
30.3




	

	
4: graduate school or higher

	
12.8

	
13.4

	
11.5




	
Previous income—household

	
1: USD 20,000 or less

	
13.8

	
13.8

	
11.9




	

	
2: USD 20,000~30,000

	
22

	
20.7

	
19.5




	

	
3: USD 30,000~40,000

	
29.6

	
30.3

	
32.2




	

	
4: USD 40,000~50,000

	
22.6

	
22.1

	
22.0




	

	
5: USD 50,000 or more

	
11.9

	
13.1

	
14.4




	
Home Building type

	
11: single family houses

	
76.2

	
74.7

	
74.6




	

	
12: others

	
23.8

	
25.3

	
25.4




	
Home ownership

	
0: not owned

	
20.4

	
21.2

	
20.2




	

	
1: owned

	
79.6

	
78.8

	
79




	
Living arrangement

	
0: lived alone

	
41.9

	
42.4

	
40.3




	

	
1: not alone

	
58.1

	
57.6

	
58.9




	
Social cohesion

	
11: score was less than 3.6 out of 4.

	
50.9

	
49.7

	
50




	

	
12: score was higher than 3.61.

	
49.1

	
50.3

	
50








Notes: Group 1 included 167 survey participants who lived in or around the city of Houston before relocating to a senior-living facility. Group 2 included 152 Houston in non-Hispanic White residents. Group 3 included 124 participants who were Houston non-Hispanic White residents who had used canes or no aids while walking in previous neighborhoods.
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Table 2. Lengths of Aging-in-place at Home by ANOVA.
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Variables

	
Sample Size

	
Group Mean

	
SD

	
Min

	
Max

	
F Value

	
p-Value






	
Personal & social factors

	
Race

	
167

	
17.62

	
7.56

	
0

	
36

	
4.94

	
0.03 *




	
Non-Hispanic White

	
152

	
17.22

	
7.66

	
0

	
36

	

	




	
Others

	
15

	
21.71

	
4.9

	
9.5

	
27.5

	

	




	
Within the non-Hispanic White participants




	
Mobility

	
152

	
17.2

	
7.66

	
0

	
36

	
3.36

	
0.07




	
Wheelchair or walker users

	
28

	
19.6

	
6.99

	
4

	
29.5

	

	




	
Use canes or no aids while walking

	
124

	
16.68

	
7.73

	
0

	
36

	

	




	
Neighborhood walking

	
Duration of walking/occur.

	
151

	
17.13

	
8.06

	
0

	
36

	
3.97

	
0.02 *




	
Less than 30 min

	
111

	
16.44

	
7.91

	
0

	
34.25

	

	




	
30 min to 1 h

	
29

	
18.41

	
6.24

	
2.8

	
29

	

	




	
1 h or more

	
11

	
22.77

	
6.1

	
15

	
36

	

	




	
Frequency of walking

	
151

	
17.28

	
7.65

	
0

	
36

	
0.04

	
0.96




	
Once per two days or less

	
73

	
17.11

	
7.96

	
0

	
34.25

	

	




	
Once per day

	
56

	
17.51

	
6.66

	
0

	
36

	

	




	
More than once per day

	
22

	
17.26

	
9.19

	
0

	
30.83

	

	




	
Within the non-Hispanic White participants who used canes or no aids while walking




	
Duration of walking/occur.

	
123

	
16.75

	
7.73

	
0

	
36

	
2.9

	
0.05 *




	
Less than 30 min

	
91

	
15.99

	
7.97

	
0

	
34.25

	

	




	
30 min to 1 h

	
25

	
17.84

	
6.11

	
2.8

	
29

	

	




	
1 h or more

	
7

	
22.71

	
7.52

	
15

	
36

	

	




	
Frequency of walking

	
123

	
16.75

	
7.79

	
0

	
36

	
0.01

	
0.98




	
Once per two days or less

	
61

	
16.64

	
8.25

	
0

	
34.25

	

	




	
Once per day

	
42

	
16.83

	
6.03

	
0

	
36

	

	




	

	
More than once per day

	
20

	
16.91

	
9.47

	
0

	
30.83

	

	








* Note: Aging-in-place at home is measured by number of years that an older adult lives in his/her community dwelling after age 65 and before moving to a senior-living institute. Due to data availability, sample sizes in these tests may be different.
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